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ABSTRACT

Aim To determine differences in quantitative traits of digital der-
matoglyphics between breast cancer women and the women in the 
control group (healthy women).

Methods This case-control study included digital dermatoglyphics 
of 50 patients with confirmed breast cancer diagnosis compared 
with 50 healthy examinees with the absence of familial history of 
any type of cancer. Collecting samples was performed among Bo-
snian-Herzegovinian population by Printake method. The compa-
rison of the mean values between the examined groups was made 
by the Student’s t-test and Mann-Whitney U test. 

Results The results showed that, with regards to the pattern inten-
sity, no statistically significant difference was detected between 
the two examined groups (p>0.05).The absence of any significant 
difference in the number of papillary ridges on an individual fin-
ger between the breast cancer patients and the control group was 
found (p>0.05), although the total number of papillary ridges on 
all ten fingers had somewhat lower values in the examined group.

Conclusion This research confirms the existence of genetic predis-
position for breast cancer development, emphasizing the relevance 
of hereditary factors in the ethiopathogenesis of this disease. The 
quantitative traits of digital dermatoglyphics were not a reliable 
and predictive tool for detecting a potential risk for breast cancer 
in small populations.

Key words: breast neoplasms, fingerprints, genetic markers, risk
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INTRODUCTION

Breast cancer is a heterogeneous disease, occu-
rring as a result of genes damages actively invol-
ved in the cell cycle regulation  (1). Breast cancer 
is the most common malignant tumour among 
women, and each year around 1.7 million new 
cases are reported worldwide, accounting for 
25% of all types of cancers, and is the second 
common cancer (2). In Bosnia and Herzegovina 
(B&H), the number of newly-diagnosed breast 
cancer cases at the annual level is 1.152 (3).
The most thoroughly-investigated genes involved 
in hereditary, family breast cancer are BRCA1 
and BRCA2 (4). In the families with high breast 
tumour risk, the female carriers of mutations in 
BRCA1 gene have 80-90% greater risk of dise-
ase development (5), whereas the mutations of 
BRCA2 genes were detected in 10-30% of the 
cases (6). Women with BRCA1/2 mutations have 
poor prognosis and slender chances to live than 
women without them. Other predisposing factors 
such as benign proliferative lesions in breasts, 
first pregnancy being delayed, early menarche, 
menopause at an older age, and nulliparity incre-
ase the risk of breast cancer by 1-2 times (7).
Dermatoglyphics represent a series of parallel rid-
ges separated by grooves created by epidermis on 
the volar sides of fingers and toes. They are fully 
formed in the 21st week of intrauterine life (8), 
meaning that the genetic message contained in the 
genome gets deciphered during that period which, 
on the other hand, reflects on the dermatoglyphic 
patterns. Once formed, the dermatoglyphics remain 
unchanged throughout life as they are not suscepti-
ble to the surrounding influences, except when tra-
umatic disorders occur. Even though there are no 
two persons with identical dermatoglyphic reports, 
there is a high correlation in dermatoglyphic pro-
perties within a family, as well as within certain po-
pulation groups (9). There is evidence suggesting 
that family history of breast cancer may be asso-
ciated with certain fingerprint patterns (10). Taking 
into account the major prevalence of breast cancer, 
it would be of a great help, on the basis of derma-
toglyphic patterns evaluation, to determine which 
women are actually exposed to the risk (11), which 
would undoubtedly represent a non-invasive, cost-
effective screening method (12).
Similar studies were already conducted in B&H, 
describing differences in qualitative properties of 

digital dermatoglyphics in breast cancer patients 
and healthy controls (12).    
The aim of the study was to identify possible 
differences in the quantitative properties of digi-
tal dermatoglyphics in breast cancer patients and 
phenotypically healthy B&H women, in order to 
determine application of dermatoglyphics as a 
screening method in the future.

PATIENTS AND METHODS 

Patients and study design 

This case control study included 100 women and 
they were divided into two groups. The sample 
size was determined according to the similar stu-
dies in the world because B&H does not have sta-
tistic evidence about the total number of women 
with breast cancer. This sample was made up 
by convenience. All women were provided with 
appropriate information about aim, methods and 
purpose of this research. Informed consent form 
was signed by all participants of the study.
In the case (patients) group there were 50 rando-
mly selected volunteer (following inclusion and 
exclusion criteria) women 18-85 years of age, 
with patohistologically confirmed breast cancer. 
All women had no history of any other geneti-
cally based disease or disorders. Patients in the 
terminal phase of the disease were not included. 
Selection was performed throughout Breast Can-
cer Associations, mostly from Federation of Bo-
snia and Herzegovina.
Inclusion criteria: female respondents, age over 
18 years of life, informed consent signed, patohi-
stologically confirmed diagnosis of breast cancer, 
citizenship of Bosnia and Herzegovina. Exclusi-
on criteria were medically confirmed diagnosis of 
other type of cancers, the presence of disability 
linked to the fingers of both hands, the presence of 
disability linked to the palm of both hands, the pre-
sence of genetically based diseases or disorders.
In the control group there were 50 18-85 years 
of age healthy women, randomly and voluntary 
selected by the Department of Biology and Hu-
man Genetics, School of Medicine, University of 
Sarajevo, with no familiar history of any type of 
cancer nor any other genetically based disorder 
or disease. Since we had been working with vo-
lunteers who wanted to test themselves for possi-
ble risk, we did not reject anyone who wanted to 
participate in the study. 
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The questionnaire conducted during the process 
of collecting fingerprints of the examinees inclu-
ded age, marital status, family anamnesis of bre-
ast cancer, age of menarche, number of births, 
abortions or miscarriages, artificial insemination, 
consumption of contraception, alcohol and ciga-
rettes, age of breast cancer diagnosis, the affec-
ted breast, type and grades of cancer, existence 
of metastases. The existence of hereditary basis 
for breast cancer (positive family anamnesis), the 
breast affected, age of menarche and the use of 
contraceptives were analysed.

Methods

Fingers and palms painting was performed by 
using Printake inked polyester foils by methods 
described by Cummins and Midlo (13).The exa-
minees were taken their fingerprints (of both han-
ds) by means of dyeing method. The collected 
fingerprints were analysed with a magnifying exa-
mination lamp with glass objectives consisting of 
3 diopters and field of view of 127 mm diameter. 
The following quantitative properties of digital 
dermatoglyphics have been analysed: PII (pattern 
intensity index) represents the number of triradii 
on individual finger, TRC (total ridge count) re-
presenting total number of ridges on all ten fin-
gers, whereby for whorl only a higher number of 
ridges was taken into account, and FRC (finger 
ridge count representing a number of papillary 
ridges between triradius and the centre of the 
drawing at the top of individual finger (Figure 1). 

Statistical analysis

The mean values comparison between the exami-
ned groups was done by the Student’s t-test for 
variables with normal distribution. The Mann-
Whitney U test was utilized for the parameters 
that did not follow a normal distribution. The 
accepted statistical significance was at p<0.05.

RESULTS

The hereditary basis of breast cancer was present 
in 22 (22%) patients, whilst the remaining 78 
(78%) did not have cases of breast cancer diagno-
sis in their families. Breast cancer affected left 
breast more often, 31 (62%) than the right one, 
18 (36%).There was only one (2%) exceptional 
case of cancer affecting both breasts out of the 
total number of patients.
Age of menarche (first menstrual cycle) was 
mostly in the age between 13 and 15,  31 of the 
patients, and 41 of the controls (62% and 82%, res-
pectively), whereas the number of examinees who 
had their first period when they were 16+ was quite 
low, nine (18%) in patients and two (4%) in con-
trols. The occurrence of abortion among the exa-
minees was considerably higher in breast cancer 
patients, 26 (52%) than in controls, eight (16%).
The use of different contraception methods was 
prevalent in patients diagnosed with breast can-
cer, 12 (24%) comparing to the control group, 
two (4%) women.
The number of triradii, i.e. pattern intensity, was 
11 (22%) in the patients group and 12 (24%) in 
the control group (p>0.05).  
No significant difference between the patients 
and controls was observed with respect to the 
number of ridges on individual fingers (FRC). 
The total number of papillary ridges turned out 
to be lower in the examined group on their right 
hand, and as for the left hand, this number was 
quite higher in breast cancer patients (Table 1).
On the index finger of right hand (FRD2), the 
number of papillary ridges had identical values 
for both the examined and control group, whilst 
the values slightly differed on the remaining fin-
gers (p>0.05).
By comparing the values of the total number of 
papillary ridges on all ten fingers, no statistically 
significant difference was observed between the Figure 1. Characteristic spots on the fingers: triradius – a point 

where ridges from three directions meet at 120° angle; cor – a 
point at the centre of the pattern
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two examined groups (p>0.05) although the total 
number of papillary ridges had somewhat lower 
values in the examined group.

DISCUSSION

Women whose mothers suffered from bilateral 
breast cancer before menopause carry the highest 
risk of developing breast cancer, i.e. they have 
50% chances of being diagnosed with one (14). 
Plenty of authors successfully apply quantitative 
analysis of digital dermatoglyphics in order to 
predict inherited predisposition for a particular 
disease (15). Since dermatoglyphics are gene-
rally considered as indicators of changes in the 
early embryonic development, their analysis may 
be used in etiology studies of some other dise-
ases suspected of having genetic predisposition 
(15). A difference between the group of patients 
suffering from various diseases and control gro-
ups found in many studies: Ramani et al. in 2011 
have studied obsessive-compulsive disorder (15),  
Shakibaei et al. in 2011 the patients with bipolar 
disorder and schizophrenia (16),  Miličić et al. in 
2003 (17) autism in children, etc.
Previous researches of quantitative properti-
es of dermatoglyphics in breast cancer patients 
showed a lower mean ridge count (18). In pati-
ents with this malignancy, statistically significant 
differences in the quantitative properties of digi-
tal dermatoglyphics were found in previous stu-
dies, suggesting the application of this method as 
reasonable in the future as “screening” in deter-
mining the risk of developing breast cancer (18).
Based on the questionnaire conducted during the 
process of collecting fingerprints of the exami-
nees involved in this research, we received data 

that could potentially play a dominant role in the 
predisposition of breast cancer occurrence. The 
positive family anamnesis of breast cancer is one 
of the key risk factors for the disease onset. Wo-
men whose first-degree relatives (mother, sister or 
daughter) suffer from cancer have twice as much 
chance of being affected by breast cancer (14). A 
substantial number of authors claim that late age 
of menarche plays a protective role in breast can-
cer development (19). Our data is in accordance 
with official information and records, suggesting 
that women affected by breast cancer had early 
menarche, which is linked to faster physical deve-
lopment in childhood. Hassey et al point out that 
the risk for breast cancer gets reduced by 20% for 
each year the menarche has been delayed (19). 
The results of research of quantitative properties 
of digital dermatoglyphics, i.e. pattern intensity 
had no statistically significant difference betwe-
en the patients and controls in our study; even 
though, those values were slightly higher in the 
control group. Sukre et al. have got similar results 
where the triradii number was somewhat higher in 
the control group (but without statistical signifi-
cance between pattern intensity between patients 
and controls (20). Contrary to the results of these 
studies, studies conducted by Lavanya and et al. 
have shown that breast cancer patients have su-
bstantially higher pattern intensity than controls 
(21). Chintamani et al. also established statisti-
cally significant higher values of triradii in breast 
cancer patients compared to healthy ones (18).
No significant differences between patients and 
controls were detected in this research regarding 
to the number of ridges on the individual fingers 
(FRC), and the total ridges count on all ten fin-
gers; the number of papillary ridges was lower 
on the right hand in the examined group when 
compared to the control group, whilst the breast 
cancer patients had these values higher on the left 
hand. The results of study carried out by Lavanya 
and et al. showed fairly lower number of papi-
llary ridges on both hands in patients in compari-
son to the controls (21). In the Chintamani et al. 
research, a significant difference in the number 
of papillary ridges on individual fingers has been 
noticed, where lower values were detected in the 
examined group comparing to the control group 
(18). However, Sridevi et al. reached opposite re-
sults and they have found the number of papillary 

Right/left individual 
finger

Number of finger ridges (±SD)
in the group p

Examined Control 
FRD1 17.100±6.722 17.48±6.024 0.766
FRD2 14 (6.75-19) 14 (7.25-18) 0.665
FRD3 10.62±6.645 12.54±5.849 0.128
FRD4 14.620±4.776 15.720±6.157 0.320
FRD5 12.440±5.131 12.820±4.843 0.704
FRL1 16.5 (13-20) 16 (12.75-21) 0.881
FRL2 13.5 (6-18) 12.5 (5.75-17) 0.410
FRL3 11.82±7.13 12.56±6.866 0.598
FRL4 15 (12-17) 16.5 (14-19) 0.093
FRL5 14 (11-15.25) 14.5 (9.75-16) 0.680

Table 1. Number of epidermal ridges on individual fingers in 
the patient and control groups

FRD, finger ridge on a right finger; FRL, finger ridge on a left finger; 
1, 2, etc., the finger number
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ridges on individual fingers was considerably 
higher in breast cancer patients in the comparison 
to the controls (22).
The results of our research are compatible with 
the results of Sukre et al. demonstrating that the 
total number of ridges was slightly higher in the 
control group (20). The results obtained by La-
vanya et al. (21) and Chintamani et al. (18) indi-
cate lower total number of ridges in the examined 
groups when compared to the controls. The re-
search conducted by Raizada et al. revealed that 
the lower (below 50) total number of ridges on 
fingertips was linked to breast cancer, whereas 
the higher number (above 100) was prevalent 
in healthy examinees (23). The aforesaid indi-
cates that the lower total number of ridges may 
be associated with the risk of developing breast 
cancer. Contrary to these conclusions, the rese-
arch conducted by Sridevi and et al. showed that 
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ABSTRACT

Aim To compare the quality of the conditions for endotracheal 
intubation and muscle relaxation between rocuronium bromide 
and vecuronium bromide using the ‘’timing principle’’ method for 
induction in anaesthesia. The “timing principle” includes the ad-
ministration of muscle relaxants before the hypnotic agent during 
induction in anaesthesia.

Method Sixty patients who had undergone elective surgery were 
randomly allocated into two equal groups using muscle relaxants: 
rocuronium (group R) and vecuronium (group V). The intubation 
conditions were asse ssed using Cooper’s scoring system, based 
on jaw relaxation, vocal cords position and response to intubati-
on. The quality of muscle relaxation was evaluated by recording 
the time of clinical weakness, a count of ‘’train of four’’ (TOF) 
twitches at intubation, the time of loss TOF response and duration 
of direct laryngoscopy. 

Results The intubation conditions were excellent in 100% of pati-
ents in the group R versus excellent in 80% and good in 20% of pa-
tients in the group V (p<0.05). The time of clinical weakness  was 
statistically significantly shorter in the group R than in the group 
V (p<0.000). The time of loss of TOF response was statistically 
significantly shorter in the group R (p<0.000). The absence of TOF 
twitches (the level of muscle relaxation of 100%) at intubation 
recorded in 25 (83.3%) patients in the group R versus five (16.7%) 
patients in the group V (p<0.000). Duration of direct laryngoscopy 
did not significantly differ between the groups. 

Conclusion Rocuronium bromide provides better intubation con-
ditions and greater quality of muscle relaxation than vecuronium 
bromide using ‘’timing principle’’ technique.

Key words: direct laryngoscopy, endotracheal intubation, neuro-
muscular monitoring, onset time, rapid sequence induction, vocal 
cords
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INTRODUCTION 

The risk of vomiting and aspiration of gastric 
content during anaesthesia induction is one of the 
factors contributing to aesthetic morbidity and 
mortality. Endotracheal intubation is a mandatory 
procedure for securing airway in general anaesthe-
sia practice (1). Rapid sequence intubation (RSI) 
technique minimizes the time between the loss of 
consciousness and tracheal intubation in order to 
protect the respiratory tract from gastric regurgi-
tation and aspiration. The role of muscle relaxants 
is to achieve an appropriate level of muscle re-
laxation and facilitate endotracheal intubation (2). 
An ideal muscle relaxant should have a rapid on-
set of activity, brief duration of activity, provide 
excellent intubation conditions and be free from 
side effects. For more than 40 years, suxamethoni-
um chloride was the gold standard relaxant for ra-
pid sequence intubation because of its rapid onset 
(30-40 seconds), excellent intubation conditions 
and brief duration of activity (5-10 minutes) (3). 
Depolarising mechanism of action causes many 
side effects of suxamethonium: dysrhythmias, 
hyperkalemia, fasciculations and postoperative 
myalgia, increase of intraocular and intracranial 
pressure, triggering malignant hyperthermia and 
is contraindicated in  burns, muscular dystrophy, 
spinal cord injuries, in patients with low choline-
sterase activity or genetically aberrant enzyme (4). 
Various techniques of RSI have been used to avoid 
side effects of suxamethonium and accelerate the 
onset of nondepolarizing muscle relaxants acti-
vity: “timing principle”, “priming principle” and 
“high-dose regimen” (5). In the “timing principle” 
technique a single bolus dose of nondepolarizing 
muscle relaxant is rapidly administered and anae-
sthesia is induced at the appearance of the first si-
gns of  clinical weakness. This technique shortens 
the time from the loss of consciousness until endo-
tracheal intubation. The peak effect of the muscle 
relaxant and intravenous induction agent closely 
coincide (6). Rocuronium bromide is a newer ami-
noseroidal nondepolarizing musle relaxant with 
rapid onset and intermediate duration of activity 
(60 - 90 seconds) and may presents an alternative 
to suxamethonium for RSI in the situations when 
suxamethonium is contraindicated (7). Vecuroni-
um bromide is a routinely used monoquaternary 
aminosteroid nondepolarizing muscle relaxant, 
with minimal hemodynamic side effects (8). 

In our daily anaesthesia practice, suxamethoni-
um is commonly used for RSI, but due to its nu-
merous side effects, we decided to introduce the 
‘’timing principle“ for RSI. This method makes 
it possible to avoid suxamethonium in situations 
when it is contraindicated.
The aim of this study was to compare the qua-
lity of the conditions for endotracheal intubation 
and quality of the muscle relaxation between two 
muscle relaxants rocuronium and vecuronium 
using the method ‘’timing principle“ for RSI. 
Additionally, the patient’s personal satisfacti-
on with anaesthesia induction among different 
muscle relaxants was compared.

METHODS 

Patients and study design

This prospective randomized double-blinded cli-
nical study was conducted at the Department of 
Anaesthesiology and Intensive Care Unit in Can-
tonal Hospital Zenica, Bosnia and Herzegovina 
over the period of six months, between January 
and July 2018. A total of 60 adult patients were 
recruited for the study. Inclusion criteria were: 
patients aged 18-60 years without predictive si-
gns of difficult intubation, with the physical sta-
tus grade I – III according to the American Soci-
ety of Anesthesiologists (ASA) (9), all underwent 
endotracheal intubation and general anaesthesia 
for various elective surgical procedures. Exclu-
sion criteria were: emergency surgery, patients 
with increased risk of aspiration or gastroesopha-
geal regurgitation, neuromuscular disease, the 
use of drugs interfering with the neuromuscular 
transmission of impulses, contraindications and 
history of allergy to rocuronium and vecuronium. 
The day before surgery preanesthetic examinati-
on of medical documentation and cardiopulmo-
nary status of patients was conducted as well as a 
preoperative airways estimation for each patient. 
Airways assessment included: Mallampati sco-
re (10), chin-hyoid distance, flexio-extension of 
cranial spine mobility and the distance between 
incisors at the maximum open mouth. Patients 
with Mallampati grade III and IV, the chin-hyoid 
distance <3 cm, inability to touch the chest bone 
with their chin and the distance between incisors 
at the maximum open mouth <3 cm were consi-
dered at risk of difficult endotracheal intubation 
and were excluded from the study. 
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After providing an informed consent, the patients 
who fulfilled eligibility criteria were randomly 
allocated to two equal groups of 30 patients. De-
pending on the type of muscle relaxant used for 
anaesthesia induction, the groups were labelled 
as: group R (rocuronium bromide was used), 
group V (vecuronium was used). Randomization 
codes were computer generated using Microsoft 
Excel and held in sealed opaque envelopes. Be-
fore entering an operating room a nurse opened 
envelopes and handed a code to the anaesthesio-
logist. Patients, anaesthesiologist who performed 
anaesthesia induction and persons involved in 
data collection were blinded to the study protocol 
to ensure statistical validity and reliability. 
The Ethics Committee of Cantonal Hospital Ze-
nica approved the study protocol.

Methods 

Anaesthesia protocol. Patients were maintained 
nil by mouth eight hours prior to the surgery. In 
the preanesthesia room, an intravenous cannula 
of 18G was placed into the hands of all patients. 
After the start of Ringer-lactate infusion fluids 
in a dose of 5 mL/kg, patients were premedica-
ted with midazolam 0.03 mg/kg and fentanyl 1 
μg/kg. In the operating room, standard clinical 
monitoring was performed: pulse oximetry, no-
ninvasive ar terial blood pressure, the electrocar-
diogram and capnography. Neuromuscular block 
monitoring was placed on the hand opposite the 
site of the intravenous cannula. Three minutes 
before induction, all patients were preoxygenated 
with 100% oxygen by facial mask.
In the group R, rocuronium bromide 0.6 mg/
kg was given intravenously, within 5 seconds. 
In the group V, vecuronium bromide 0.1 mg/kg 
was given intravenously. The patients were asked 
to keep their eyes open as long as possible. The 
anaesthesiologist carefully observed the appearan-
ce of ptosis of eyes. At that moment anaesthesia 
induction by propofol 2 mg/kg intravenously was 
started. Simultaneous stimulation of ulnar nerve at 
wrist was applied using four supra maximal squ-
are wave stimuli – ‘’train of four“ (TOF) of 2 Hz 
and was repeated every 12 seconds. Sixty seconds 
after the application of propofol, endotracheal in-
tubation was performed in both groups. Only one 
attempt of endotracheal intubation was made for 
each patients. If the patients required two intuba-

tion attempts, they would be excluded from the 
study. Balanced general endotracheal anaesthesia 
was maintained by sevoflurane minimum alveolar 
concentration 0.5-1‰, N2O 50% in oxygen, at a 
total flow of 2 L/min. The patients were ventilated 
with a tidal volume 6 mL/kg and respiratory rate 
10-12/min. End tidal carbon dioxide was mainta-
ined at 30-35 mmHg. At the end of surgery, ne-
uromuscular block was reversed with neostigmin 
0.05 mg/kg and atropin 0.02 mg/kg and the pati-
ents were extubated fully awake.
Evaluation of the quality of intubating conditi-
ons. The intubation conditions were evaluated as 
per the scoring system described by Cooper et al. 
(11). The system includes three parameters: jaw 
relaxation, vocal cords position and response to 
intubation. Jaw relaxation was graded as follow: 
0-impossible, 1-opens, 2-moderate and 3-easy. Vo-
cal cords position was ranked: 0- closed, 1-closing, 
2-moving and 3-open. Response to intubation was 
scored: 0-severe coughing, 1-mild coughing, 2-sli-
ght diaphragmatic movement and 3-no movement. 
Intubating conditions were scored ‘’excellent“ if 
the sum was 8-9, ‘’good“ if the sum was 6-7, ‘’fair“ 
for the sum 3-5 and ‘’poor“ for the sum 0-2. 
Evaluation of the quality of muscle relaxa-
tion. The parameters of the quality of  muscle 
relaxation were: the time of clinical weakness, 
a count of TOF twitches at intubation, the time 
of loss of TOF response and duration of direct 
laryngoscopy. The time of clinical weakness was 
defined as the time from application of muscle 
relaxant to the appearance of ptosis of eyes. 
A count of TOF twitches at the adductor pollicis 
muscle at intubation was the marker of the degree 
of muscle relaxation. The TOF stimulation cau-
ses the twitches of adductor pollicis muscle. Four 
twitches were considered as a complete response 
of muscle to TOF stimulation. Applying muscle re-
laxants caused sequential loss of TOF twitches. The 
fourth response disappeared the earliest, then the 
third, the second, and finally the first twitch, corres-
ponding to the development of 75%, 80%, 90% and 
100% of muscle relaxation. Acceptable degree of 
muscle relaxation for endotracheal intubation was 
the absence of the twitches on TOF stimulation. 
The time of loss of TOF response was the mar-
ker of the complete muscle relaxation and was 
defined as the time from application of muscle 
relaxant to loss of all four twitches from TOF 
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stimulation. Duration of direct laryngoscopy 
was defined as a time from the placement of a 
direct laryngoscope blade in the mouth to the 
beginning of endotracheal tube cuff inflation. 
Patient’s subjective satisfaction with anae-
sthesia induction. Six to 24 h after surgery, the 
patients were interviewed about the personal 
impression of anaesthesia induction. The que-
stionnaire included the following questions: Did 
you feel shortness of breath, difficulty breathing, 
or any other change in breathing immediately be-
fore going to sleep for surgery? Did you have any 
discomfort or anxiety immediately before going 
to sleep for surgery? Did you feel pain of the 
injection during anaesthesia induction? Do you 
have any muscle pain now? If you had to sleep 
again for surgery, would you choose the same 
kind of anaesthesia? (12). The patients answered 
the questions with ‘’YES’’ and ‘’NO’’.
Evaluation of pain intensity during admi-
nistration of rocuronium. Six to 24 h after 
surgery, patient’s pain intensity during admini-
stration of rocuronium was evaluated by Visual 
Analogue Scale (VAS) (13). On one side the sca-
le is horizontal, 10 cm long and non- graduated, 
with anchors at both ends. Common anchors are 
0 cm “no pain” and 10 cm “the worst imaginable 
pain”. The patient was asked to draw a vertical 

line through the horizontal line to indicate their 
pain intensity during application of rocuronium 
injection. On the other side of VAS scale, the 
staff who collected the data read the numerical 
value of patient’s pain intensity. The cut points 
on the pain VAS had been recommended: no pain 
(0–4 mm), mild pain (5–44 mm), moderate pain 
(45–74 mm), and severe pain (75–100 mm). VAS 
≤ 3 was accepted as pain without the need for 
analgesic drugs.

Statistical analysis

Sample size was estimated using sample size cal-
culator software with 95% confidence interval and 
power of 80%. Statistical significance was conside-
red as p<0.05. Categorical variables were analysed 
by Pearson’s χ2 test and presented as frequency 
and relative number of cases (percentage). The 
parametric variables were expressed as means 
and standard deviation and analysed by Student’s 
t test, one way analysis of variance (ANOVA) and 
Pearson’s correlation as appropriate.

RESULTS

Data were obtained from 60 adult patients under-
going various elective surgical procedures. All 
patients were intubated at first attempt, completed 
the study and were analysed (Figure 1). The groups 

Figure 1. Flow chart (CONSORT diagram) of the study protocol
TOF, Train of four; VAS, Visual Analogue Scale;
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were homogeneous and comparable. Demographic 
data, age, gender, body weight, body height, ASA 
physical status grade, Mallampati score and type of 
surgery did not differ between two groups (Table 1).

The time of clinical weakness was statistically 
significantly shorter in the group R than in the 
group V (p<0.000)  as well as the time of loss 
of TOF response (p<0.000). Duration of direct 
laryngoscopy did not significantly differ between 
the groups (Table 3). 

Parame-
ters of 
intubation 
conditions

Group No (%) of patients according to  the 
Cooper score p

0 1 2 3
Jaw re-
laxation

Impossi-
ble Opens Moderate Easy 1.000

Group R 0 (0) 0 (0) 0 (0) 30 (100)
Group V 0 (0) 0 (0) 0 (0) 30 (100)

Vocal  
cords Closed Closing Moving Open 1.000

Group R 0 (0) 0 (0) 0 (0) 30 (100)
Group V 0 (0) 0 (0) 0 (0) 30 (100)

Response 
to intuba-
tion

Severe 
coughing 

Mild
coughing 

Slight 
diaphragm 
movement

No of 
move-
ment

0.015

Group R 0 (0) 0 (0) 0 (0) 30 (100)
Group V 0 (0) 6 (20) 4 (13.3) 20 (64.7)

Overall 
Cooper 
score

Poor 
(0-2)

Fair 
(3-5) Good (6-7)Excellent 

(8-9) 0.036

Group R 0 (0) 0 (0) 0 (0) 30 (100)
Group V 0 (0) 0 (0) 6 (20) 24 (80)

Table 2. Comparison of the Cooper score system

Group R, rocuronium bromide group; Group V, vecuronium bromide 
group

Parameter Group R Group V p
Time of clinical weakness (seconds) 
mean (±SD) 24.4 (±7.5) 37.4±7.5 0.000

Time of loss TOF response (secon-
ds) mean (±SD) 90.9 (±21.0) 171.0±47.5 0.000

Duration of direct laryngoscopy 
(seconds) mean (±SD) 11.07 (±1.5) 11.67±2.5 0.867

Table 3. Comparison of the quality of muscle relaxation

Group R, rocuronium bromide group; Group V, vecuronium bromide 
group; SD, standard deviation; TOF, train of four

Count of TOF 
twitches at intubation 

% of muscle 
relaxation

No (%) of patients
p

Group R Group V

0 100% 25 (83.3) 5 (16.7) 0.000
1 90% 1 (3.3) 1 (3.3) 1.000
2 80% 3 (10) 0 (0) 0.383
3 75% 0 (0) 6 (20) 0.001
4 <75% 1 (3.3) 18 (60) 0.000

Table 4. Comparison of the count of Train of four (TOF) 
twitches at intubation

Group R, rocuronium bromide group; Group V, vecuronium bromide 
group;

Parameter Group R Group V p
Age (years) mean (±SD) 50.8 (±9.7) 47.4± (11.9) 0.471

Male/Female No (%) 13/17 (43/57) 14/16 
(46/54) 0.733

Body weight (kg) mean (±SD) 80.4 (±10.7) 85.6 (±11.8) 0.177
Body height (cm) mean (±SD) 169.8 (±7.7) 173.1 (±7.4) 0.213

ASA status grade I/II/III No (%) 15/15/0 
(50/50/0)

12/18/0 
(40/60/0) 0.604

Mallampaty score I/II  No (%) 23/7 (77/23) 24/6 (80/20) 0.830
Type of surgery No (%) 0.631
Abdominal surgery 15 (60) 13 (43)
Urology 13 (40) 2 (7)
Gynaecology 0 11 (37)
Otorhinolaryngology 1 (0) 0
Plastic surgery 1 (0) 4 (13)

Table 1. Demographic characteristics of patients

Group R, rocuronium bromide group; Group V, vecuronium bromide 
group; SD, standard deviation; ASA, American Society of Anesthe-
siologist

Comparison of the parameters of the Cooper’s 
scoring system showed that jaw relaxation and 
position of vocal cords were not statistically si-
gnificantly different between group R and group 
V (p=1.000 and p=1.000, respectively). In res-
ponse to intubation 30 (100%) patients had no 
movement in the group R, while 6 (20%) patients 
had mild coughing, 4 (13.3%) patients had slight 
diaphragmatic movement and 20 (64.7%) had 
no movement (p<0.015). Overall Cooper score 
of intubation conditions was statistically signifi-
cantly better in the group R (Table 2). 

The absence of TOF twitches (the degree of 
muscle relaxation of 100%) at intubation was re-
corded in 25 (83.3%) patients in the group R ver-
sus five (16.7%) patients in the group V (p<0.000) 
(Table 4). Four TOF twitches (the level of muscle 
relaxation <75%) at intubation were recorded 
in one (3.3%) patient in the group R versus 18 
(60%) patients in the group V (p<0.000).

In both groups none of the patients felt any shor-
tness of breath or difficulty breathing (p=1.000), 
and none of the patients felt any discomfort or 
anxiety immediately before going to sleep for 
surgery (p=1.000). There were no patients who 
had muscle pain at the time of interview in the 
group R and group V. All patients would choose 
the same kind of anaesthesia if they had to sleep 
again for an operation (p=1.000).
VAS pain analysis showed that 24 (80%) pati-
ents had no pain during administration of ro-
curonium. Four (13.3%) patients had mild pain 
and two (6.7%) patients had moderate pain. A 
total of six (20%) patients expressed pain du-
ring administration of rocuronium. There were 
no patients with VAS pain score ≥3 and the need 
of analgesic drugs. 

Čaušević et al. “Timing principle” for anaesthesia induction
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DISCUSSION

The presented study compared the quality of 
the conditions for endotracheal intubation and 
muscle relaxation between rocuronium bromide 
and vecuronium bromide using ‘’timing princi-
ple“ technique for RSI. The intubation conditions 
produced by rocuronium bromide were excellent 
in 100% of patients, but produced by vecuroni-
um bromide were excellent in 80% and good in 
20% of patients. Rocuronium bromide achieved 
statistically significantly faster appearance of cli-
nical weakness and complete muscle relaxation 
than vecuronium bromide. Rocuronium bromide 
reached the level of muscle relaxation of 100% at 
intubation in 83% of patients.
The RSI is based on rapid sedation, complete 
muscle relaxation and procurement of airway up 
to 60 seconds. Only suxamethonium provided 
adequate paralysis in less than one minute (14). 
Suxamethonium has occasional but unpredicta-
ble risks and clinicians prefer to use nondepola-
rizing muscle relaxants rocuronium and vecuro-
nium in selected patients. Neither of these agents 
do not have an onset of activity fast enough as 
needed for RSI. The specific point of the “timing 
principle” is administration of muscle relaxant 
in awake patients, before an induction agent for 
the purpose of faster onset of muscle relaxati-
on with nondepolarizing relaxants (15). Dosage 
of muscle relaxants is based on the value of 95 
effective dose (ED) which is needed to produce 
95% of neuromuscular blockade. The usual intu-
bation dose is multiplied by the ED95 dose (16). 
In our study, rocuronium bromide of 0.6 mg/kg 
(2 x ED95) was used and compared with vecuro-
nium bromide of 0.1 mg/kg (2 x ED95).
Intubation conditions are determined by clinical 
criteria, such as jaw relaxation, vocal cord move-
ment and diaphragmatic relaxation. In this study, 
rocuronium 2 x ED95 produced excellent intuba-
tion conditions at 60 seconds, and vecuronium 2 
x ED95 produced excellent and good intubation 
conditions. The reason for less excellent intubati-
on conditions in the group V (vecuronium) were 
diaphragmatic movements and mild cough as a 
response to intubation possibly due to longer onset 
of vecuronium activity. This result is corroborated 
with Parasa et al. study (17). In the study of Sha-
reef et al. poor intubation conditions were found in 
12% patients at 60 seconds with rocuronium and 

in 40% patients with vecuronium using classical 
technique of RSI, not “timing principle” (18).
In this study, rocuronium significantly accele-
rated onset of the signs of clinical weakness as 
compared to vecuronium. Those results were 
consistent with Chatrath et al. study (19). Sha-
jahan et al. found earlier appearance of ptosis 
than in our study, but they applied rocuronium 3 
x ED95 (20). Rocuronium reached a loss of TOF 
response or complete muscle relaxation much 
earlier than vecuronium in the presented study, 
which is comparable with Mohanty et al. results 
(21). Complete muscle relaxation was even fa-
ster if rocuronium 3 x ED was used with ‘’timing 
principle“ (22). Complete muscle relaxation with 
rocuronium of 0.6 mg/kg was 19 seconds slower 
than in our study when ‘’timing principle“ was 
not applied (23).
Acceptable degree of muscle relaxation at intu-
bation or absence of TOF twitches was reached 
in 83.3% patients with rocuronium and in 16.7% 
patients with vecuronium. According to neuro-
muscular monitoring 60% patients in the group 
V showed inadequate muscle relaxation at intu-
bation but they had excellent or good intubation 
conditions according to clinical criteria. The re-
ason for such a discrepancy between neuromus-
cular monitoring and clinical criteria is a faster 
onset of muscle relaxation in centrally located 
muscles diaphragm and laryngeal muscles than 
in peripheral adductor pollicis muscle (24) 
The „timing principle“ technique has a potential 
risk of patient’s anxiety during anaesthesia in-
duction since the clinical weakness precedes loss 
of consciousness. In order to avoid patient’s awa-
reness and discomfort we premedicated patients 
with midazolam that caused anterograde amne-
sia.  In the questionnaire conducted after surgery 
all patients expressed satisfaction with anaesthe-
sia induction. In  the study of Kamalakannan and 
Sunder, authors did not use midazolam. The pa-
tients were premedicated with fentanyl and in a 
postoperative questionnaire 6% patients compla-
ined about shortness of breath before anaesthesia 
induction (25).
Pain on rocuronium bromide injection has been 
reported in 50-80% patients (26). In the ‘’timing 
principle“ technique, precautions should be taken 
for the pain sensation on rocuronium injection in 
awake patients. The use of sodium bicarbonate, 
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local anaesthetics, opioids and antihistamines pro-
ved to be effective (27). In our study, 20% of pa-
tients expressed pain during administration of ro-
curonium. Lower incidence of pain in comparison 
to the literature was probably caused by the com-
bination of hypnotic and opioid drugs used in pre-
medication. Mild and moderate pain intensity was 
recorded that did not require analgesic therapy.
This study has some limitations. The hemodyna-
mic stress response during endotracheal intubati-
on was not assessed. The analysis should include 
serum stress indicators, such as glycaemia and 
cortisol. This study was conducted in selected pa-
tients prepared for elective surgery. For patients 
with critical illness, it may be necessary to adjust 
dosage regimens. 

In conclusion, the “timing principle” technique 
with 0.6 mg/kg rocuronium bromide is safe, re-
liable and comfortable method for RSI. Rocu-
ronium bromide provides excellent intubation 
conditions and greater quality of muscle relaxa-
tion 60 seconds after administration compared 
to vecuronium bromide. The “timing principle” 
technique with rocuronium bromide could be 
recommended for RSI when suxamethonium is 
contraindicated.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATIONS

Competing interest: none to declare

REFERENCES

1.  Reynolds SF, Heffner J. Airway management of the 
critically ill patient – rapid intubation. Chest 2005; 
127:1397-412.

2.  Ross W, Ellard L. Rapid Sequence Induction.  Ane-
sthesia Tutorial Of The Week. Tutorial 331. 2016 
https://anaesthesiology.gr/media/File/pdf/-Rapid-
Sequence-Induction.pdf  (30 April 2019)

3.  Tran DT, Newton EK, Mount VA, Lee JS, Wells GA, 
Perry JJ. Rocuronium versus succinylcholine for ra-
pid sequence induction intubation. Cochrane Databa-
se Syst Rev 2015; 10:CD002788

4.  Patil VL , Chaudhari DR, Shelgaonkar VA comparati-
ve study of rocuronium & suxamethonium for trache-
al intubation during elective surgical procedures. Int J 
Biol Med Res 2014; 5:4175-9.

5.  Culling RD, Middaugh RE, Menk EJ. Rapid tracheal 
intubation with vecuronium: the timing principle. J 
Clini Anesth 1989; 1:422-5.

6.  Mathew A, Sharma AN, Ganapathi P, Shankarana-
rayana P, Nazim M, Aiyappa DS. Intraoperative he-
modynamics with vecuronium bromide and rocuroni-
um for maintenance under general anesthesia. Anesth 
Essays Res 2016; 10:59-64.

7.  Motamed C, Donati F. Intubating conditions and 
blockade after mivacurium, rocuronium and their 
combination in young and elderly adults. Can J Ane-
sth 2000; 47:225-31.

8.  Misra MN, Agarwal M, Pandey RP, Gupta A. A 
comparative study of rocuronium, vecuronium and 
succinylcholine for rapid sequence induction of anae-
sthesia. Indian J Anaest 2005; 49:469-73.

9.  American Society of Anesthesiologist. ASA physical 
status classification system. 2014 http://www.asahq. 
org/resources/clinical-information/asa-physical-sta-
tus-classification -system (10 December 2018)

10.  Apfelbaum JL, Hagberg CA, Caplan RA, Blitt CD, 
Connis RT, Nickinovich DG, Hagberg CA, Caplan 
RA, Benumof JL, Berry FA, Blitt CD, Bode RH, 
Cheney FVV, Connis RT, Guidry OF, Nickinovich 
DG, Ovassapian A. Practice guidelines for manage-
ment of the difficult airway: an updated report by the 
American Society of Anesthesiologists Task Force on 
management of the difficult airway. Anesthesiology 
2013; 118:251-70.

11.  Cooper R, Mirakhur RK, Clarke RSJ, Boules Z. Com-
parison of intubating conditions after  administration 
of Org 9426 (Rocuronium) and Suxamethonium. Brit 
J 1992; 69:269-73. 

12.  Kwon MA, Song J,  Kim JR. Tracheal intubation 
with rocuronium using a “modified timing principle”. 
Korean J Anesthesiol 2013; 64(3): 218-222. drjack@
nate.com

13.  Jensen MP, Chen C, Brugger AM. Interpretation of 
visual analog scale ratings and change scores: a rea-
nalysis of two clinical trials of postoperative pain. J 
Pain 2003; 4:407-14.

14.  Laurin EG, Sakles JC, Panacek EA, Rantapaa AA, 
Redd J. A comparison of succinylcholine and rocuroni-
um for rapid-sequence intubation of emergency depar-
tment patients.  Acad Emerg Med 2000; 7:1362-9.

15.  Uvelin A, Šunjkić A. What we need to know on ti-
ming principle of nondepolarizing muscle relaxant 
administration. HSR Proceedings in Intensive Care 
and Cardiovascular Anesthesia 2012; 4(3): 194-6. 

16.  Vishwas S, Sivashankar KR, Sharma RC, Gangawane 
AK. Comparison of intubating conditions with rocu-
ronium and vecuronium at specific times judged by 
clinical criteria. Neurosci Res 2010; 1:09-25.

17. Parasa M, Vemuri NN, Shaik MS. Comparison of 
equipotent doses of rocuronium and vecuronium. 
Anesth Essays Res 2015; 9:88-91.

Čaušević et al. “Timing principle” for anaesthesia induction



Medicinski Glasnik, Volume 17, Number 1, February 2020

14

18. Shareef SM, Sudharani G. Comparative study of 
Succinylcholine, Rocuronium and Vecuronium for 
intubation and hemodynamic changes during general 
anaesthesia. IOSR-JDMS 2015; 10:14-9.

19. Chatrath V, Singh I, Chatrath R, Arora N. Comparison 
of intubating conditions of rocuronium bromide and 
vecuronium bromide with succinylcholine using “ti-
ming principle”. J Anaesthesiol Clin Pharmacol 2010; 
26:493-7.

20. Shajahan I, Ramkumar V. Tracheal intubation with 
rocuronium bromide using the „timing principle“ – a 
comparison with succinyl choline for rapid sequence 
induction. Ind J Resp Care 2014; 3:364-9.

21. Mohanty AK, Mohanty R, Routray SS, Sahoo S. 
Comparison of intubating conditions of rocuronium 
bromide and vecuronium bromide in thyroid surgery 
using train of four. JMSCR 2018; 7:104-10.

22. Bhandari R, Verma AP, Singh RP, Agrawal M, Mitra 
S, Krishan G. A clinical evaluation of the intubating 
conditions using two different doses of rocuronium 
and its comparison with succinylcholine for rapid 
sequence induction: a prospective single blind study. 
IJCMR 2018; 2:34-9.

23. Babu A, Chaitanya A. Comparison of intubating con-
ditions following administration of rocuronium and 
succinylcholine: a prospective randomized controlled 
study. IJSR 2018; 4:21-2.

24. Kumar A, Suchetha S. Comparision of intubating con-
ditions at 60 seconds with different doses of rocuro-
nium using the timing principle. J Anesth Clin Res 
2018; 9:815. 

25. Kamalakannan M, Sunder P. A comparative study to 
evaluate the effectiveness of timing principle and pri-
ming principle for tracheal intubation using rocuroni-
um. Ind J Clin Anaesth 2017; 4:512-7.

26. Ahmad N, Choy CY, Aris EA, Balan S. Preventing 
the withdrawal response associated with rocuronium 
injection: a comparison of fentanyl with lidocaine. 
Anesth Analg 2005; 100:987-90.

27. Prabhakar  H, Singh  GP, Ali  Z, Kalaivani  M, 
Smith  MA. Pharmacological and non-pharmacolo-
gical interventions for reducing rocuronium bromi-
de induced pain on injection in children and adults. 
Cochrane Database Syst Rev 2016; 2:CD009346.



15

ORIGINAL ARTICLE

Bone marrow adiposity is inversely associated with bone 
mineral density in postmenopausal females
Lejla Milišić1, Sandra Vegar-Zubović1, Amina Valjevac2, Suada Hasanović-Vučković1

1Clinic of Radiology; Clinical Centre of the University of Sarajevo; 2Department of Human Physiology; School of Medicine; University of 

Sarajevo; Sarajevo, Bosnia and Herzegovina

Corresponding author:

Lejla Milišić

Clinic of Radiology, Clinical Centre of the 

University of Sarajevo
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ABSTRACT 

Aim To evaluate vertebral bone marrow adiposity (BMA) using 
magnetic resonance spectroscopy (MRS) in postmenopausal wo-
men and to determine an association of bone density with bone 
marrow fat content.

Methods This cross-sectional study included 120 postmenopausal 
women referred for osteoporosis screening. All women underwent 
assessment of bone mineral density by dual X-ray absorptiome-
try (DXA), who were divided based on T scores into osteoporosis 
(OST; n=60) and control group (CG; n=60). MRS was used to 
measure fat fraction (FF), lipid/water ratio (LWR) and fat content 
(FC) at vertebral spine (L1-L4).

Results Mean age, menopause or reproductive period duration 
was not significantly different between women in OST and con-
trol group. Median LWR in OST group was significantly higher 
compared to CG, 31.5 (22.9-38.8) vs. 28.7 (13.7-37.3) (p=0.039). 
Median FC was significantly higher in OST compared to the con-
trol group, 47.0 (46.3-78.8) and 46.4 (44.3-48.6), respectively 
(p=0.011). FC was significantly negatively associated with BMD 
at lumbar spine (Rho=-0.042; p<0.001) and with BMD at hip 
(Rho=-0.64; p<0.001). In logistic regression model, FC remained 
independently associated with osteoporosis after controlling for 
confounders (age, menopause duration, reproductive period dura-
tion and body mass index) (OR=1.3; 95% CI 1.1-1.6).

Conclusion Bone marrow adiposity is an independent predictor 
of low bone mass in postmenopausal women suggesting its role as 
a therapeutic target in postmenopausal osteoporosis management. 

Key words: adiposity, magnetic resonance spectroscopy, osteo-
porosis
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INTRODUCTION

Bone marrow adiposity (BMA) is defined as the 
volume of bone marrow populated by the adi-
pocytes within the stromal compartment (1). An 
increase in BMA can be caused by increasing the 
size and number of adipocytes (1). It is known that 
BMA increases with aging at specific predilecti-
on sites of skeleton. During the early years bone 
marrow is mostly haematopoietic (red), but it is 
transformed into fatty (yellow) bone marrow later 
in life (2). Within bone marrow, osteoblasts and 
adipocytes arise from a common mesenchymal 
stem cell and many conditions associated with 
osteoporosis such as old age, medication use, 
immobility and anorexia nervosa are associated 
with increased marrow adiposity (3). 
Recent interest in the role of BMA and its relati-
onship to bone lineage and skeletal fragility has 
led to the development of non-invasive imaging 
techniques to assess the quantity and composition 
of BMA, such as magnetic resonance spectros-
copy (MRS). Single-voxel proton magnetic re-
sonance spectroscopy (1H-MRS) is regarded as 
the gold standard for the quantification of BMA. 
It can provide both quantitative (fat fraction, FF) 
and qualitative (BMA composition) information 
(4). Using1H-MRS, the signal within a voxel is 
divided into two major peaks, a lipid and a water 
peak and, using software the area under the curve 
of the lipid and water peaks can be determined 
and FC and  FF can be calculated (4).

Studies by Shen et al. (5,6), who used magne-
tic resonance imaging (MRI) to assess BMA in 
healthy adult populations observed a significant 
negative association between BMA and bone 
mineral density (BMD) in anatomically related 
and non-anatomically related sites. A significant 
negative correlation between the lumbar spine 
BMD and BMA was also observed in premeno-
pausal women and men aging less than 50 years, 
although the association lost its significance after 
adjustment for age, body mass index (BMI), fat, 
and lean mass (7). Increased BMA, as measured 
by the MRS, was found in patients with osteopo-
rosis compared to patients with osteopenia and 
subjects with preserved bone mass. These results 
were significant for both men and women aged 
55 and older (8). A recent study involving 51 pos-
tmenopausal women (54-73 years) showed that 
the BMA content measured by MRS was signifi-

cantly higher in patients with osteoporosis/osteo-
penia compared to controls, which remained si-
gnificant even after controlling for age and BMI 
(9). Similar results were also found in a study in-
volving 78 postmenopausal women (55-81 years) 
(10). However, all these results were obtained in 
studies involving patients of Asian origin, while 
data on the Caucasian populations are scarce. 
A clearer understanding of the relationship 
between bone mineral and marrow fat is a critical 
first step toward the development of prevention 
and treatment strategies for bone loss, possibly 
through enhancing the oestrogenic differentiation 
of progenitor cells. Assessment of bone marrow 
adiposity by MRS is still an experimental method 
and is not a part of routine practice in MRI units. 
However, MRS provides in vivo insight into the 
quality of the bone structure, it is non-invasive, 
and it is not a time consuming method, and can 
simply be introduced into routine practice, which 
is why we decided to do this research.
The aim of this study was to use MRI spectroscopy 
to evaluate vertebral BMA in postmenopausal wo-
men, to compare BMA between postmenopausal 
women with osteoporosis and those with preserved 
bone mass and to determine whether bone density 
is associated with bone marrow fat content.

PATIENTS AND METHODS

Patients and study design 

The study was designed as observational, cross-
sectional, controlled study, which enrolled 120 
postmenopausal women referred to the Clinical 
Centre of the University of Sarajevo (CCUS) 
for osteoporosis screening by their primary he-
alth care practitioner. All participants were inter-
viewed regarding the data on menstrual cycles/the 
last menstrual cycle. Postmenopausal status was 
initially defined as absence of menstruation for at 
least 12 months. Participants were excluded if they 
reported taking medications known to affect the 
skeleton (such as corticosteroids), if they were on 
calcium and vitamin D supplements, using bisp-
hosphonate therapy or hormone replacement the-
rapy. Women who self-reported having diabetes 
mellitus, breast cancer or any other disease affec-
ting skeleton, were excluded from the study too. 
The patient’s demographic details i.e. date of 
birth, sex, weight and height were obtained. After 
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initial assessment, females were further referred 
to bone mineral density measurement by dual X-
ray absorptiometry (DXA) and MRI spectrosco-
py for BMA assessment. All imaging procedures 
were performed at Clinics for Radiology at Clini-
cal Centre University of Sarajevo. 
All participants signed an informed written con-
sent after the explanation of the study procedure. 
All procedures were conducted in accordance with 
the guidelines of The Declaration of Helsinki. The 
study was approved by the Ethics Committee at 
School of Medicine, University of Sarajevo and 
by the Research Ethics Committee at the CCUS.  

Methods 

Bone mineral density was measured with Holo-
gic QDR 4500 DXA equipment (Hologic Inc., 
Waltham, MD, USA) at the Clinics for Radiology 
at Clinical Centre of the University of Sarajevo. 
Values of bone mineral density were expressed as 
BMC (g) and areal BMD (g/cm2) and then conver-
ted into T- scores and Z-scores. The bone mineral 
density was measured at the lumbar spine (L1–L4), 
and all regions of the hip including total hip, femo-
ral neck, trochanter and intertrochanteric shaft. 
For the lumbar spine measurement, the patient 
was positioned supine on the scanner table with 
arms resting on the tabletop with the knees flexed 
over 90° and placed on a support pad. Hip me-
asurements were always performed on the left 
side, unless there was a previous fracture or joint 
replacement. For the hip measurements the de-
dicated angled foot support was placed between 
the patient’s legs, abducting the leg to be scanned 
approximately 15° away from the midline. The 
whole leg was then internally rotated through 25°.
T-scores are used for the densitometric diagnosis 
of osteoporosis: preserved bone mineral density: 
T-score in the range -1 and +1; osteopenia: T-sco-
re < –1 and > –2.5; osteoporosis: T-score < –2.5.  
BMA was measured with a Trio Tim 3T and 
AVANTO 1.5-T scanner (Siemens) with a spi-
ne coil. The imaging protocol included a stan-
dard clinical sagittal T2-weighted fast spin echo 
(FSE) sequence, repetition (TR)/echo time (TE) 
4540/97 msec, slice thickness of 3 mm between 
slice distance 0.3 mm with basal resolution 384, 
which was used for visual assessment of lum-
bar vertebrae and for prescription of the spectral 
acquisition box. 

Single-voxel spectroscopy was performed SVS SE 
30 with voxel size 20x20x20 mm, which was posi-
tioned in the middle of vertebral bodies from L1 to 
L4 with the total number of acquisitions 80, flip an-
gle 90 degrees, sweep width 30 Hz and acquisition 
time 853 ms.  The spectral data were analysed using 
software. After phase, baseline, and frequency shift 
correction, 2 peaks were fitted using Marquardt Fit: 
water peak at 4.65 ppm and fat peak at 1.3 ppm. 
The area under each peak was calculated, and the 
lipid water ratio (LWR) was calculated as fat peak/
water peak, fat fraction (FF) as LWR divided by 
(LWR+1), and fat content (FC) was calculated as 
fat/(fat + water) x 100%. The mean BMA of all 4 
levels was used in data analyses.

Statistical analysis

Data was checked for skewness by Kolmogorov 
Smirnov tests of normality. For normally distribu-
ted data means were compared using student’s pai-
red t-test. The correlations variables were investiga-
ted using the Pearson correlation test for normally 
distributed variables. Logistic regression analysis 
was performed to evaluate independent association 
between BMA and BMD controlling for the effects 
of age, body mass index, menopause and reproduc-
tive period duration. All statistical tests were two-
sided and performed at a significant level of p=.05.

RESULTS

Mean age of women in OST group was 60.4±8.6 
and in control group (CG) 57.7±8.6 years 
(p=0.09). Mean menopause or reproductive peri-
od duration was not significantly different betwe-
en two groups (Table 1). 

Characteristic Total 
(N=120)

OST group
(N=60)

CG
(N=60) p 

Age (years) 59.0±8.7 60.4±8.6 57.7±8.6 0.09
Age at menopause 
(years) (mean±SD) 47.5±3.2 47.8±3.4 47.3±3.1 0.37

Menopause duration 
(years) (mean±SD) 11.5±7.4 12.6±7.4 10.5±7.4 0.12

Reproductive period du-
ration (years) (mean±SD) 35.1±3.0 35.4±3.0 34.9±3.0 0.35

Smoking (No, %) No 31 (25.8%) 18 (30.0%) 13 (21.7%)
Yes 81 (67.5%) 40 (66.7%) 41 (68.3%) 0.24

Alcohol con-
sumption (No, %) Former 8 (6.7%) 2 (3.3%) 6 (10.0%)

No 81(67.5%) 43 (71.7%) 38 (63.3%)
Yes 39(32.5%) 17 (28.3%) 22 (36.7%) 0.33

Table 1. Baseline characteristics of postmenopausal women 
in osteoporosis (OST) and control group (CG)

Milišić et al. Bone marrow adiposity and osteoporosis
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Mean T-score value at hip in OST group was si-
gnificantly lower compared to CG, -1.36±0.9 vs. 
-0.51±0.5 (<0.001), as were T-score values at lum-
bar spine -2.34±0.8 vs. -0.14±0.13 (<0.001) (Table 
2). Mean BMD and BMC values were also signi-
ficantly higher in OST compared to CG (Table 2). 
Mean LWR, FF and FC in postmenopausal 
women was 29.2±12.6, 0.92±.04 and 46.9±2.3, 
respectively. Median LWR in OST group of 31.5 
(22.9-38.8) was significantly higher compared to 
CG, 28.7 (13.7-37.3) (p=0.039). Median FF was 
not significantly different between OST and CG, 

Spine level 
BMC (g) (mean±SD)

p
BMD (g/cm2) (mean±SD)

p 
T-score

p OST
(N=60)

CG
(N=60)

OST
(N=60)

CG
(N=60)

OST
(N=60)

CG
(N=60)

Total hip 27.3±6.1 31.9±6.7 <0.001 0.82±0.15 0.94±1.13 <0.001 -1.36±0.9 -0.51±0.5 <0.001
Femur 17.5±5.7 18.1±5.7 <0.001 0.99±0.2 1.1±0.18 <0.001 -1.24±0.9 -0.47±1.0 <0.001
Neck 4.0±0.9 4.4±0.8 <0.001 0.78±1.1 0.88±0.13 <0.001 -1.55±0.9 -0.8±0.93 <0.001
Trochanter 8.4±2.9 9.7±2.7 <0.001 8.4±2.9 9.7±2.7 <0.001 -1.28±1.1 -0.37±1.2 <0.001
Total lumbar 44.9±6.9 68.8±4.8 <0.001 0.87±0.13 1.1±0.14 <0.001 -2.34±0.8 -0.14±0.13 <0.001
L1 11.3±2.2 14.8±2.3 <0.001 0.9±0.13 1.16±0.12 <0.001 -2.4±1.1 -0.46±1.1 <0.001
L2 12.5±2.3 13.7±2.1 <0.001 0.9±0.13 1.17±0.14 <0.001 -2.44±0.9 -0.38±1.2 <0.001
L3 13.2±2.5 17.9±2.5 <0.001 0.9±0.13 1.16±0.12 <0.001 -2.3±1.0 0.04±1.0 <0.001
L4 14.9±2.7 19.8±2.8 <0.001 0.9±0.13 1.17±0.14 <0.001 -2.2±1.1 0.05±1.2 <0.001

Table 2. Bone mineral density (BMD), bone mineral content (BMC) and T-score values of postmenopausal women in osteoporosis 
(OST) and control group (CG)

Figure 1. Lipid/water ratio (LWR), fat fraction (FF) and fat 
content in osteoporosis (OSP) and control group (CG) of post-
menopausal females; Data are presented as median and inter-
quartile range

Figure 2. Relationship between fat content (FC), total lumbar 
spine and total hip bone mineral density (BMD) in postmeno-
pausal women
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0.94 (0.92-0.95) vs. 0.93 (0.89-0.95) (p=0.24). 
Median FC was significantly higher in OST 
group, 47.0 (46.3-78.8) compared to CG, 46.4 
(44.3-48.6) (p=0.011) (Figure 1). 
FC was not significantly associated with age, 
menopause duration or reproductive period dura-
tion.  In postmenopausal females FC was signi-
ficantly negatively associated with BMD at lum-
bar spine (Rho=-0.042; p<0.001) and with BMD 
at hip (Rho=-0.64; p<0.001) (Figure 2). FF was 
significantly negatively associated with BMD at 
lumbar spine and with BMD at hip (Rho=-0.28; 
p=0.002 and Rho=-0.44; p<0.001, respectively). 
In logistic regression model, FC remained in-
dependently associated with osteoporosis after 
controlling for confounders: age, body mass in-
dex, menopause and reproductive period dura-
tion (OR=1.3; 95% CI 1.1-1.6). The model was 
statistically significant (X2=32.5; p<0.01) and 
could explain from 35.6% (R2 Cox and Snell) 
and 37.8% (R2Nagelerk) variance and correctly 
classify 63.3% of cases.

DISCUSSION 

Results of this study have shown that BMA was 
significantly higher in postmenopausal women 
with osteoporosis compared to that one with pre-
served bone mass. However, bone marrow FC 
was not significantly associated with age, meno-
pause duration or reproductive period duration; 
postmenopausal women FC was significantly 
negatively associated with BMD at lumbar spine 
and with BMD at hip, and the association remai-
ned significant even after controlling for age, me-
nopause duration, reproductive period duration 
and body mass index. 
Studies have shown that BMA is continuously 
increasing with aging (11,12). Depending on the 
MRI method used, BMA at the lumbar spine le-
vel is about 20-30% at the age of 20 and incre-
ases by about 7% with each subsequent decade 
of life so that at the age of 50 is about 50%. Du-
ring these years, men have higher bone marrow 
than women, but this relationship changes later in 
life. From 50 years up, women have accelerated 
accumulation of BMA resulting in 70% of BMA 
in women at the age of 80 and about 60% in ma-
les at the same age (12). 
Accelerated accumulation of BMA in women 
over 50 years coincides with the occurrence of 

menopause. Increase in BMA during menopause 
is most likely associated with hormonal changes 
(estrogen and progesterone decline, and FSH and 
LH increase) (11). Estrogen supplementation in 
women leads to a BMA reduction of 5% (13). 
Our study did not show that BMA is associated 
with age or menopause duration. The reason 
might be due to relative homogeneity of age of 
females involved. Also, median menopause dura-
tion for both osteoporosis and control group were 
within second decade range (12 and 10 years) 
suggesting that accumulation of bone marrow 
fat might reach a certain point were increasing 
age does not contribute to additional accumula-
tion. This could be due to the fact that both FSH 
and LH, after rapid increase during early years 
after menopause, reach a higher level and do not 
increase further, and possibly do not contribut 
more to increased BMA. However, there could 
be other factors having greater influence on BMA 
accumulation in postmenopausal females during 
the second decade after menopause. Recent in-
terest in the role of BMA and its relationship to 
bone lineage and skeletal fragility has led to the 
development of non-invasive imaging techniques 
to assess the quantity and composition of BMA. 
MRI based quantitative techniques, such as wa-
ter-fat imaging and H-MRS have helped in de-
termining mechanisms of increased skeletal fra-
gility and metabolic risk associated with several 
clinical conditions, such as aging, anorexia ner-
vosa, the female athlete triad, obesity and T2DM 
(4).  Although MRS is a reference method for 
quantifying fat in a small volume of tissue, the 
heterogeneous distribution of fat in the cavity of 
one bone or across bones limits its utility (14). 
Employing MRI with spectroscopy in combinati-
on with dual energy x-ray absorptiometry (DXA) 
allows direct evaluation of the effect of BMA on 
skeletal health (15). Several studies have repor-
ted a significant negative association between 
BMF content and BMD in healthy men and wo-
men (5,6). Although studies have shown negative 
association between BMD and BMA but it is un-
known whether this relationship represents prefe-
rential differentiation of mesenchymal stem cells 
(MSC) into adipocytes instead of osteoblasts; or 
a passive accumulation of BMA as bone is lost 
and marrow space increases with aging. 
In a study by Shen et al. (6) authors found an in-
verse relationship between BMA and BMD in the 
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ABSTRACT

Aim To investigate an impact of Fetuin-A Thr256Ser gene 
polymorphism on the mortality rate of chronic kidney disease on 
maintenance haemodialysis patients in Indonesia.

Methods This is an analytic-longitudinal observational study 
using survival analysis with nine-month follow up on 106 mainte-
nance haemodialysis patients. The PCR-RFLP is used to determi-
ne Fetuin-A Thr256Ser gene polymorphism and Fetuin-A serum 
level measured by using ELISA methods. We use time-indepen-
dent cox regression analysis to investigate factors that contribute 
to patient survival. 

Results The mean survival time of this study is 8.49±1.53 months, 
with a median survival of 9 months (range 1-9 months). Among 
12 (11.3%) deceased patients, most of them carried GG genotype 
with 8.87 times risk of mortality compared to those with CC+CG 
genotype (p=0.005). The group of patients with IL-6 level ≥86.9 
pg/mL had higher mortality with 3.64 times greater risk compared 
to those with IL-6 level, <86.9 pg/mL (p=0.03). 

Conclusion This study revealed a significant dominance indepen-
dent impact of the Fetuin-A Thr256Ser gene polymorphism on the 
survival rate of maintenance haemodialysis patients. These results 
suggest that genotype variation of Fetuin-A gene could be a poten-
tial marker to identify high mortality risk in Indonesia’s mainte-
nance haemodialysis patients, especially in Medan.  

Key words: alpha-2-HS-glycoprotein, haemodialysis, mortality
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INTRODUCTION

The mortality of patients on haemodialysis is 
30 times higher compared to the general popu-
lation. The prevalence and extent of vascular 
calcification is a strong predictor for cardiovas-
cular disease and all-cause mortality in chronic 
kidney disease (CKD) patients on maintenance 
haemodialysis. The mechanism remains uncle-
ar, but recently, the concern is focused on the 
potential role of Fetuin-A serum (1).
Fetuin-A is a glycoprotein coded by the Fetuin-A 
gene. The human Fetuin-A gene lies in the 3q27 
chromosome. The AHSG molecule has three 
structural domains, i.e. two cystatin-like domains 
in a tandem arrangement that are encoded by 
three exons and unique carboxyl-terminal do-
main encoded by the last exon (2). Fetuin-A gene 
SNP may be in promoter, intron or exon. The 
SNP rs4918 is located on the seventh exon and 
functions as a code for the Thr256Ser amino acid. 
This gene is the most common SNP analyzed for 
their relation with vascular calcification (3).
High Fetuin-A plasma concentration is related to 
metabolic syndrome and atherogenic lipid profi-
le. Meanwhile, a lower level of Fetuin-A is asso-
ciated with inflammation and vascular calcifica-
tion (4). A study by Ketteler et al. on 312 chronic 
haemodialysis patients revealed that patients 
with a low level of serum Fetuin-A show worse 
prognosis compared to those with a normal-high 
level of serum Fetuin-A (5). Mehrotra suggests 
that a low level of serum Fetuin-A is most likely 
due to an inflammatory process caused by ure-
mia. Because of this reason, Fetuin-A is conside-
red as a negative acute phase reactant (6).
The magnitude reduction of Fetuin-A level in 
inflammation is also affected by genetic predis-
position. A study by Stenvinkel et al. revealed 
that patients who carried 256Ser allele had lower 
Fetuin-A level compared to those with 256Thr 
allele, concluding that Fetuin-A Thr256Ser ge-
netic variation has a significant impact on mor-
tality and lower level of Fetuin-A level (7). On 
the other hand, Verduijn et al. proved that Thr-
256Ser gene polymorphism only had less effect 
on mortality risk in end-stage renal disease (8). 
Due to this contradiction, we are interested in 
investigating the impact of Fetuin-A Thr256Ser 
gene polymorphism on the survival rate of main-
tenance haemodialysis patients in Indonesia. 

METHODS

Patients and study design

In this prospective study, nine months of follow up 
on 106 patients who underwent maintenance haemo-
dialysis in Rasyida Renal Special Hospital (Medan, 
Indonesia) were analyzed using a specific study design 
for survival analysis. Patients with age of ≥18 years 
on maintenance haemodialysis for at least 30 months, 
who agreed to undergo a blood test and follow up, 
were included in this study. The patients with a loss to 
follow up or with emergency and hospitalization were 
excluded from this study.

The investigation was approved by the Health 
Research Ethical Committee of Medical School 
of Universitas Sumatera Utara/H. Adam Malik 
General Hospital. 

Methods

The patients’ medical records and interviews were 
used to obtain data of age, haemodialysis duration, and 
history of previous illness. Body Mass Index (BMI) 
was calculated by dividing weight in kilograms by 
the square of the height in meters. The Interleukin-6 
level was measured using the turbidimetry met-
hod (Architect Multiagent CRP Harmonization 
6K26-30, Indonesia). Calcium was performed by 
measuring serum level based on the cresol phtha-
lein complex one method (ADVIA 03932883 
RevA, Indonesia), phosphate was performed by 
measuring level based on the phosphomolybdate 
method (ADVIA 024220623 Reva, Indonesia), 
while albumin level was performed by measu-
ring serum level based on the bromcresol green 
(Architect 7D5322, Indonesia).
AHSG analysis was performed by measuring 
serum level based on the enzyme-linked immu-
nosorbent assay (ELISA) technique (Qayee Bio 
Vendor Human Fetuin-A ELISA, Shanghai).
The DNA extraction was examined by polyme-
rase chain reaction (PCR) technique (Esco 
Swift TM Maxi Thermal Cycler, Singapore). 
DNA extracted from blood leukocytes from the 
whole blood taken from the purity and concen-
tration of genomic DNA extract was determi-
ned using a spectrophotometer 1000 nanodrop 
ThermoScientific(Thermo Fisher Scientific, 
USA). The PCR-RFLP technique was used to de-
tect the Thr256Ser gene.
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Statistical analysis

Data distribution was tested for normality by 
using the Kolmogorov Smirnov test. Numerical 
data were represented in mean±SD or median 
depended on its distribution, while categorical 
data were represented in numbers (percentages). 
If the variable was categorical and numerical, 
the T-test independent or Mann Whitney U test 
was used. In the case of two categorical varia-
bles, the χ2 test was used. The impact of various 
characteristics on mortality was analyzed with 
Kaplan-Meier Survival Curves. The relative risk 
of mortality was determined with univariate and 
multivariate cox regression analysis. The p <0.05 
was considered statistically significant.

RESULTS

From 106 patients, 65 (61.3%) were male, with 
the age range 21-78 years (the mean of 53.89 ± 
11.44). Most of the patients have been on hae-
modialysis for 69.44 ± 34.57 months (range 
34-237). Hypertension was the most common 
comorbidity, 76 (71.7%), followed by diabetes, 
cardiovascular disease, and stroke. The average 
BMI was overweight (24.22 ± 4.09 kg/m2).
From laboratory findings, the median of calcium, 
phosphate, and albumin level was 9.80 mg/dL, 
5.50 mg/dL, and 3.9 mg/dL, respectively. Using 
ELISA, the median of Fetuin-A and IL-6 concen-
tration was 235.0 pg/mL (range 78–756) and 70.7 

pg/mL (range 25.4–898.0), respectively, with the 
average of 259.99 ± 119.36 pg/mL and 99.64 ± 
115.51 pg/mL, respectively. 
The restriction enzyme analysis (SacI) on the 
Fetuin-A gene showed the C Allele did not con-
tain the SacI enzyme. Thus it was not cut off as 
405 bp fragment, while G allele containing SacI 
enzyme was cut off as 193 and 212 bp fragment. 
Through PCR-RFLP, distribution frequency of 
3 Fetuin-A gene genotypes was obtained 46.2% 
for Thr/Thr (C homozygous allele/genotype CC), 
50.9% for Thr/Ser (G heterozygous allele/CG ge-
notype) and 2.8%  for Ser/Ser (G homozygous 
allele/ GG genotype).

Survival on chronic haemodialysis patients

During nine months of follow up, 12 (11.3%) pa-
tients did not survive, while 94 (88.7%) survived 
until the end of the research. The mean survival 
of patients since the begging of the study was 
8.49±1.53 months (a median of 9 months; range 
1-9 months).

Impact of various factors on nine months survival 
rate

A distinction of proportion between the patients 
who were still alive with those who did not survi-
ve was found. Among 12 deceased patients, most 
of them carried GG genotype with 8.87 times 
mortality risk compared to those with CC+CG 
genotypes (p=0.005). IL-6 level significantly 
affected the proportion of mortality in patients. 
The group of patients with IL-6 level ≥86.9 pg/
mL had a higher mortality rate with 3.64 times 
mortality risk compared to those with IL-6 level 
of <89.6 pg/mL (p=0.03). Even if the differen-
ce of proportion was statistically insignificant 
(p≥0.05), among 12 deceased patients, more of 
them had Fetuin-A level <235 pg/mL, with 3.36 
times mortality risk compared to those with Fe-
tuin-A level ≥235 pg/mL (p=0.07). Besides, the-
re were more of them with albumin level <3.9 
mg/dL, with 3.04 times mortality risk compared 
to those with albumin level albumin ≥3.9mg/dL 
(Table 1).
All patients (100%) with CC genotype were still 
alive until this research ended, while many  pa-
tients with GG genotype were dead (Figure 2). 
The Kaplan-Meier curve of 9 months survival 
rate for maintenance haemodialysis patients ba-

Figure 1. Frequency of distribution of Fetuin-A Thr256Ser gene 
polymorphism based on life status
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sed on Fetuin-A genotype in 106 patients showed 
that patients with CC genotype had the highest 
cumulative survival rate at the end of the re-
search, while patients with GG genotype had 
the worst survival rate compared to the other 
(p<0.001).

Various factors contribute in 9 months survival 
rate 

To find out the risk factors that contribute to 
9-month survival rate, multivariate analysis 
with Cox Regression Time Independent using a 
backward wald method was performed, includ-
ing variable with p ≤0.25 on previous bivariate 
analysis: Fetuin-A gene polymorphism, Fetuin-A 
level, IL-6 level, and albumin level. The analy-
sis revealed that Fetuin-A gene polymorphism 
(GG genotype) showed a dominant impact on the 
mortality of maintenance haemodialysis patients 
with Hazard Ratio, HR=8.87, and p=0.005. The 
magnitude of Fetuin-A gene polymorphism im-
pact on mortality of maintenance haemodialysis 
patients motivated us to analyze patient charac-
teristics based on Fetuin-A gene polymorphism. 
The patients with CC genotype were more likely 
to have diabetes mellitus, 19 (82.6%), with the 

Variable
Life status

HR
(95% CI) pSurvive

(n=94)
Dead

(n=12)

Polymorphi-
sm, n (%)

8.87
(1.94-40.58) 0.005

CC+ CG 
Genotype 93 (90.3) 10 (9.7)

GG Genotype 1 (33.3) 2 (66.7)
Vascular 
calcification

6.1 ± 5.7 
6 (0-22)

10.25 ± 6.3
11 (0-18)

2.28
(0.50-10.40) 0.29

No calcifica-
tion 30 (93.8) 2 (6.2)

Calcification 64 (86.5) 10 (13.5)
Fetuin-A 
(pg/mL)

265.9 ± 124.5
238.5 (78 – 756)

213.6 ± 47.5
217.5 (113 – 300)

3.36
(0.91-12.40) 0.07

≥235 74 (91.4) 7 (8.6)
<235 20 (80.0) 5 (20.0)

IL-6 (pg/mL) 97.7 ± 118.6
69.5 (25.4 – 898)

115.1 ± 90.3
91.2 (48.2 – 386)

3,64
(1.16-11.48) 0.03

<86.9 69 (93.2) 5 (6.8)
≥86.9 25 (78.1) 7 (21.9)
Albumin 
(mg/dL)

3.9 ± 0.3
3.9 (3.2 – 4.9)

3.8 ± 0.5
3.7 (2.9 – 4.8)

3.04
(0.91-10.09) 0.07

≥ 3.9 58 (93.5) 4 (6.5)
< 3.9 36 (81.8) 8 (18.2)
Calcium 
(mg/dL)

9.7 ± 0.7
9,8 (8.0 – 10.9)

9.8 ± 0.8
9.8 (8.2 – 10.8)

0.94
(0.30-2.96) 0.92

≤9.5 38 (88.4) 5 (11.6)
>9.5 56 (88.9) 7 (11.1)
Phosphate 
(mg/dL)

5.4 ± 0.6
5.4 (4.0 – 6.8)

5.5 ± 0.7
5.7 (4.2 – 6.8)

1.68
(0.53-5.28) 0.38

≤5.5 52 (91.2) 5 (8.8)
>5.5 42 (85.7) 7 (14.3)

Age (year) 53.5 ± 11.8 56.6 ± 8.3 1.36
(0.43-4.28) 0.60

<60 61 (89.7) 7 (10.3)
≥60 33 (86.8) 5 (13.2)
Duration 
of dialysis 
(months)

68.1 ± 34.8
54.5 (34 - 237)

79.9 ± 32.5
78.5 (40 - 146)

1.62
(0.51-5.09) 0.41

<60 52 (91.2) 5 (8.8)
≥60 42 (85.7) 7 (14.3)
Diabetes 
mellitus 0.03 0.25

No 71 (85.5) 12 (14.5) (0.00-10.69)
Yes 23 (100.0) 0 (0.0)

BMI (kg/m2) 24.3 ± 4.2
23.8(16.7 – 42.7)

23.6 ± 3.6
22.1 (18.4 – 30.3)

1.28
(0.38-4.24) 0.69

Underweight-
normal 27 (87.1) 4 (12.9)

Overweight-
obese 67 (89.3) 8 (10.7)

Table 1. Comparison of maintenance dialysis patients based on 
life status and univariate cox regression for mortality risk factor

HR, Hazard Ratio; 95%CI, Confidence Interval; BMI, body mass 
index

Model Variable HR 95% CI p

1

IL6 level(≥86,9 pg/mL) 4.15 0.83-20.77 0.08
Fetuin-A level(<235 pg/mL) 0.50 0.09-2.85 0.43
Albumin level (< 3.9 mg/dL) 2.18 0.61-7.79 0.23

Fetuin-A gene polymorphism (GG 
genotype) 4.12 0.65-26.26 0.13

2

IL6 level (≥86,9 pg/mL) 2.62 0.75-9.11 0.13
Fetuin-A gene polymorphism (GG 

genotype) 3.25 0.59-12.81 0.18

Albumin level(< 3.9 mg/dL) 2.21 0.61-7.89 0.22

3
IL6 level (≥86,9 pg/mL) 2.83 0.82-9.77 0.10

Fetuin-A gene polymorphism (GG 
genotype) 4.64 0.90-23.95 0.07

4 Fetuin-A gene polymorphism (GG 
genotype) 8.87 1.94-40.58 0.005

Table 2. Multivariate Cox Regression time independent 
analysis result

HR, Hazard Ratio; 95% CI, Confidence Interval;

Figure 2. Kaplan-Meier Curve of 9-month survival rate in 
maintenance dialysis patients based on Fetuin-A genotype

Muzasti et al. AHSG gene and mortality predictor
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highest level of Fetuin-A (mean 319.1 ± 147.8 
pg/mL and median 266.0 pg/mL), with the low-
est mean of IL-6 level (61.2 ± 34.3 pg/mL), and 
also the highest mean (4.0 ± 0.3 mg/dL) and me-
dian (4.0 mg/dL) of albumin level compared to 
other genotypes. On the contrary, the group of 
patients with GG genotype were less likely to 
have  diabetes mellitus (p<0.001), had the lowest 
mean and median of Fetuin-A level (p<0.001), 
the highest mean of IL-6 (p<0,001), and also the 
lowest mean and median of albumin (p=0,006) 
compared to other Fetuin-A genotype (Table 3).

patients. Several circumstances are thought to 
cause a high mortality rate in chronic haemodi-
alysis patients in Indonesia compared to those 
in a developed country, such as the difference in 
demographic characteristics, referral pattern, and 
haemodialysis pattern in practice (12,13).
During nine months of follow-up, the survival rate 
from this research was 88.7%. The mean survival 
of chronic haemodialysis patients is about 5-10 
years (10). In European countries over the past 
decade, the five-years survival of haemodialysis 
patients has been improved (10). Two years of 
survival of haemodialysis patients in Europe in-
creased from 80.6% to 82.2% between 2006-2010 
(14). According to the United States Renal Data 
System 2015, five years of survival rose from 35% 
to 40% among haemodialysis patients and 75% to 
87% among donor transplant patients (15).
Generally, the high risk of mortality and morbidity 
of cardiovascular disease (CVD) in CKD correlate 
with a high prevalence of classical risk factors (16). 
Some factors related to uremia also play critical 
roles such as hypoalbuminemia, inflammation, and 
vascular calcification (VC) that correlate with a 
low level of Fetuin-A.(17). Weng et al. have shown 
that a group of patients in chronic haemodialysis 
with albumin serum level <4.0 g/dL had a higher 
mortality rate caused by infection and CVD (18). 
Amaral et al. have also shown that a decrease in 
mortality and hospitalization risk occurred in pa-
tients with albumin serum level ≥3.5 g/dL and the 
lowest mortality risk when albumin serum level 
≥4.0 g/dL (19). Even more, De Mutsert et al. study 
on 700 patients in 38 haemodialysis centres in the 
Netherlands revealed that the decrease of 1 g/dL 
albumin serum correlates with a 47% increase in 
mortality risk (20). Albumin plasma concentration 
below 4 g/dL correlates with a higher mortality rate, 
whereas the rate was higher if the concentration 
was below 3 g/dL (21). In line with the previous 
study, the present study shows that patients with al-
bumin level <3.9 mg/dL have a 3.04 times mortal-
ity risk compared to those with albumin level ≥3.9 
mg/dL, though this implication is dependent since 
multivariate analysis showed no correlation.
Systemic inflammation is commonly found in 
CKD patients with maintenance haemodialysis 
(22). A study by Beberashvili et al. has shown 
chronic inflammation marked with an increased 
level of IL-6 correlate with all-cause mortality in 

Variable
Fetuin-A Thr256Ser gene

polymorphism p
CC (n= 49) CG (n=54) GG (n=3)

Age (Years), 
mean±SD, median 
(range)

55.4 ± 11.0
51.0 

(8 – 71)

52.7 ± 11.7
57.5 

(21 – 75)

50.0 ± 14.0
44 

(40 – 66)
0.50

Diabetes mellitus <0.001
No 30 (36.4) 50 (60.2) 3 (3.6)
Yes 19 (82.6) 4 (17.5) 0 (0.0)

BMI (kg/m2), 
mean±SD, median 
(range)

24.7 ± 4.0
24.0

(18–41.4)

23.7 ± 4.1
23.1

(16.7–42.7)

29.0
(18.4–29.3) 0.20

BMI 0.17
Underweight-
normal 33 (44.0) 41 (54.7) 1 (1.3)

Overweight-obese 16 (51.6) 13 (41.9) 2 (6.5)

Fetuin-A (pg/mL), 
mean±SD, median 
(range)

319.1 ± 147.8
266.0 

(184–756)

216.5
(111 – 328)

120.3 ± 4.5
113.0

(78 – 170)
<0.001

IL-6 (pg/mL), 
mean±SD, median 
(range)

61.2 ± 34.3
61.0

(38 – 237)

68.8 ± 35.7
53.0

(34 – 224)

74.3 ± 26.7
62

(56 – 105)
<0.001

Albumin (mg/dL), 
mean±SD, median 
(range)

4.0 ± 0.3
4.0 

(3.3 – 4.9)

3.9 ± 0.3
3.9 

(3.2 – 4.8)

3.4 ± 0.5
3.5 

(2.9 – 3.8)
0.006

Table 3. Maintenance dialysis patients characteristics based 
on Fetuin-A gene polymorphism

DISCUSSION

The results of this study have shown a signifi-
cant independently dominant impact between 
Fetuin-A Thr256Ser gene polymorphism and the 
survival rate of maintenance haemodialysis pa-
tients. We found mortality rate for nine-month 
follows up was around 11.3%. This rate is lower 
compared to the survey by Sibarani et al. in 2018, 
with a 36.6% one-year mortality rate (10). Un-
fortunately, this mortality rate is higher than in 
developed countries. In Japan, one-year mortality 
rate in 2009 is reported only at 9.6% (11). Al-
though haemodialysis technique and the facility 
have been developed in Indonesia, the mortality 
rate remains high among chronic haemodialysis 
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stable chronic haemodialysis patients (23). Re-
search by Honda et al. observed albumin serum, 
CRP, IL-6, and Fetuin-A showing the same re-
sult. They proved that an increased level of IL-6 
was a better mortality predictor compared to hs-
CRP (24). The same effect is seen in this study, 
with the mortality rate of patients with IL-6 level 
<86.9 pg/mL higher compared to those whose 
IL-6 level ≥86.9 pg/mL.
Inflammation is also the leading cause of the 
low level of serum Fetuin-A in CKD patients on 
maintenance haemodialysis. A study by Stenvin-
kel et al. proved that there was a significant nega-
tive correlation between the Fetuin-A level and 
IL-6 level (7). In line with this finding, Metry et 
al. found that a low level of Fetuin-A correlated 
with mortality in chronic haemodialysis patients 
(25). In a study by Marechal et al. the same con-
clusion is seen where a low level of Fetuin-A cor-
related with aortic calcification and could predict 
mortality risk of a patient who had undergone 
renal replacement therapy (26).
Fetuin-A is also called a negative acute phase 
reactant due to its concentration in circulation 
decreasing in acute and chronic inflammation, 
as seen in CKD patients with maintenance hae-
modialysis (7). Previous studies and this study 
proved that patients with chronic haemodialy-
sis had a lower level of Fetuin-A compared to 
healthy control (27). As IL-6 increases and the 
level of Fetuin-A decreases, the patient survival 
rate will decline. Ketteler et al. also proved that a 
low level of Fetuin-A could predict an increase in 
mortality due to CVD in haemodialysis patients. 
Their study suggests that deficiency of Fetuin-A 
contributes to declining of vascular wall elastic-
ity, which is an early sign of uremic vasculopathy 
and CVD risk factor in CKD patients on mainte-
nance haemodialysis (28,29).
According to Honda et al. the cut-off value of 
Fetuin-A 0.19 g/L could predict haemodialysis 
patient’s mortality with sensitivity/specificity 
around 64.3%/68.7%. The lower Fetuin-A level, 
the sooner death will occur, and an increase of 
0.1 g/L will decrease all-cause mortality around 
13% (1). However, Blaha et al. study revealed a 
small difference; they proved that a low level of 
circulating Fetuin-A was a significant predictor 
of early mortality, but not for late mortality in pa-
tients with chronic haemodialysis. A significantly 

lower level of Fetuin-A was found in the deceased 
patients compared to a patient who survived un-
til the 12th month. However, for the patient who 
did not survive until the 24th month, the Fetuin-A 
level showed no significant difference between 
the deceased patient and alive patient (1).
In an attempt to prove the mechanism of in-
creased mortality risk in chronic haemodialysis 
patients, restriction enzyme analysis is used to 
detect Fetuin-A Thr256Ser gene polymorphism. 
Genetic alteration is thought to be the essential 
cause of the low level of circulating Fetuin-A. In 
Maharem et al. study, a statistically significant 
correlation between Fetuin-A Thr256Ser gene 
polymorphism and Fetuin-A serum level where 
patients with G allele had lower Fetuin-A level 
compared to those with CC genotype was found 
(17). It is also reported that chronic haemodialy-
sis patients carrying allele 256ser have a lower 
level of Fetuin-A compared to those who carry 
256thr allele. This high level of inflammation in 
these patients causes higher mortality risk com-
pared to patients in chronic haemodialysis with 
a 256Thr allele with signs of inflammation (25).
This study proved that Fetuin-A Thr256Ser gene 
polymorphism showed a statistically significant 
association with survival of chronic haemodi-
alysis patients. Even more, multivariate analysis 
revealed that Fetuin-A Thr256Ser gene polymor-
phism (GG genotype) was an independent domi-
nant factor influencing chronic haemodialysis pa-
tient’s mortality with the HR of 8.87 times. The 
mechanism of high mortality caused by the GG 
genotype remains unclear whether it is caused by 
race so that the GG genotype becomes lethal in 
Indonesia or because of selection bias in choos-
ing the study sample. Our patient with GG geno-
type had a low Fetuin-A level and albumin level 
median, as well as a high mean of IL-6 (Table 3). 
Maybe these conditions cause increased mortal-
ity in our patients. Stenvinkel et al. first reported 
that Thr256Ser gene polymorphism, such as Ser/
Ser (G allele) in the Fetuin-A gene, increased the 
risk of CVD mortality associated with a low level 
of Fetuin-A in Swedish chronic haemodialysis 
patients (7). The mechanism of low Fetuin-A 
level caused by the GG genotype in the Fetuin-A 
gene remains unclear. Because the SNP rs4918 
position lies in exon, it does not influence the 
production of Fetuin-A directly. In another case, 

Muzasti et al. AHSG gene and mortality predictor
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SNP rs2248690 lies in the promoter, where it 
directly modified the Fetuin-A transcription by 
changing AP-1 affinity. However, another study 
suggests that SNP rs2248690 and SNP rs4918 
have linkage disequilibrium, which had the po-
tential to interfere with DNA binding in some 
transcription factors (TFs), including AP-1 and 
Erα. A study has proved that the transcriptional 
complex consists of ERα and AP-1contributes to 
Fetuin-A transcription (3).
This study revealed that there was a significant 
independently dominant impact between Fetuin-
A Thr256Ser gene polymorphism and the survi-
val rate of chronic dialysis patients. The results 

suggest that genotype variation of Fetuin-A gene 
could be a potential marker to identify high mor-
tality risk in Indonesia’s maintenance dialysis 
patients, especially in Medan. With early control 
of factors related to Fetuin-A genotype variation, 
the survival rate of CKD patients undergoing di-
alysis should improve.
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ABSTRACT

Aim BRAF mutation inhibits many tumour suppressor genes, 
increases pro-angiogenic molecules and reduces radioactive iodi-
ne uptake of tumour in papillary thyroid cancer (PTC), giving it 
more aggressive clinical characteristics. In this study, we aimed to 
evaluate the effect of BRAF V600E mutation on the clinicopatho-
logical features in patients with PTC.

Methods The laboratory and clinical findings of 256 PTC patients 
who were referred to our clinic between 2007 and 2017 were asse-
ssed. Subjects involved in the study were divided into two groups 
depending on the presence of BRAF V600E mutation.

Results BRAF V600E mutation testing gave positive results for 
65 (25.4%) out of 256 patients. No significant correlation betwe-
en BRAF V600E mutation, age and gender was detected. There 
was no difference between the groups in terms of tumour vari-
ant, tumour localization, tumour focality, and perineural invasion. 
In terms of histopathologic characteristics, presence of tumour 
capsular invasion (p=0.027), extrathyroidal extension (ETE) 
(p=0.002), absence of pathologically detected lymphocytic thyro-
iditis (p=0.006) and radio iodine I-131 treatment (p=0.001) were 
significantly higher in BRAF V600E (+) patients. During a follow-
up period, four patients with BRAF V600E (+) and two patients 
with BRAF V600E (-) status underwent lateral neck dissection due 
to lymph node metastasis (p=0.01).

Conclusion The presence of BRAF V600E mutation was proved 
to be a poor prognostic factor. However, in order to further assess 
the prognostic effect of BRAF V600E mutation in this group of 
patients and particularly its effect on mortality, long term follow-
up results must be evaluated.

Key words: carcinoma, mutation, prognosis, thyroid neoplasms
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INTRODUCTION

Thyroid cancer is the most common endocrine 
cancer. In recent years, there has been a significant 
increase in the incidence of thyroid cancer due to 
better recognition of nodular thyroid diseases, su-
perior diagnostic techniques, fine needle aspiration 
biopsy and new definitions in histopathological cri-
teria. Papillary thyroid carcinoma (PTC) is the most 
common of all types of thyroid cancers, making 
up to 80-90% of all thyroid carcinomas (1). Some 
histologic variants of these tumours are known to 
have potential aggressive behaviour, while PTC 
progresses slowly and has a good prognosis (2,3). 
The staging systems consist of Union for Interna-
tional Cancer Control/American Joint Commissi-
on on Cancer Tumour (TNM), AGES (age, grade, 
extent, size), European Organization for Research 
and Treatment of Cancer (EORTC), MACIS (me-
tastases, age, completeness of resection, invasion 
locally, size) and AMES (age, metastases, extent, 
size), which are the most frequently used systems 
for estimating the prognosis and the risk of recu-
rrences of thyroid carcinomas (4).  However, eva-
luation of prognosis with the help of molecular ge-
netic results, which has recently become popular, is 
not possible with these staging systems.
Depending on molecular investigations, it is tho-
ught that mutations in RAS, BRAF and RET/PTC 
rearrangement, which take part in mitogen acti-
vated protein kinases (MAPK) pathway, cause an 
aberrant activation and lead to the development 
of PTC. Studies reveal that the most widespre-
ad molecular damage in thyroid cancer is caused 
by BRAF mutation (29-83%) (5). In this study, 
we aimed to evaluate if the presence of BRAF 
V600E mutation had effect on clinicopathologic 
characteristics and relapse rate of tumour.

PATIENTS AND METHODS

Patients and study design

The study included all patients who underwent 
surgery for PTC at the Department of Endocri-
nology and Metabolism of Trakya University 
between 2007 and 2017. Medical records of the 
patients were obtained from institutional databa-
se system. Participants were classified based on 
the presence and absence of BRAF V600E mu-
tation, BRAF V600E (+) and BRAF V600E (-). 
The demographic data (age, gender), histopatho-

logic findings (tumour variant, tumour focality, 
lymph node metastasis, extrathyroid expansion, 
tumour diameter, tumour capsule invasion, and 
lymphovascular invasion), preoperative neck ul-
trasonography findings, radioiodine (RAI) 131 
treatment were evaluated for all patients. The Et-
hics Committee of the Trakya University appro-
ved the study protocol.

Methods

Tumour tissue containing at least 30% of tumour 
cells was isolated from the sections of patients for 
BRAF analysis. DNA purification was performed, 
using the nucleic acid isolation kit for paraffin-em-
bedded tissue (QIAamp® DNA FFPE Tissue Kit, 
EZ1® DNA Tissue Kit, PAXgene® Tissue Contain-
ers, and PAXgene Tissue DNA Kit (50) (QIAGEN, 
Hilden/Germany). Following polymerase chain re-
action (PCR) procedures, pyrosequencing analyses 
were performed on PyroMarkQ24, using sequenc-
ing primers including the Seq Primer BRAF 600 or 
Seq Primer BRAF 464–469 (QIAGEN) for BRAF. 
BRAF V 600 mutation (absent  or present) and 
subtype of BRAF V 600 mutation (BRAF 600E, 
BRAF 600K, BRAF 600R) were noted.

Statistical analysis

The Mann Whitney U test was used to compare 
numerical independent factors in patients with 
BRAF V600E (+) and BRAF V600E (-) results. 
Pearson 𝜒2 test and Fisher’s exact test were used 
to calculate the bivariate analysis of the relati-
onship between the BRAF V600E mutation status 
and clinicopathological features. A multivariate 
analysis was performed using binary logistic re-
gression analysis for variables, which were signi-
ficant in the bivariate analysis. p-values less than 
0.05 were considered statistically significant.

RESULTS

In this study, we retrospectively evaluated clini-
cal, histopathological and genetic characteristics 
of 256 with PTC who met inclusion criteria. The 
median follow-up period was 38±19.1 months 
(min-max=17 to 124 months) for patients. The 
mean age of the patients at the time of diagnosis 
was 47.98±11.99 years. The number of female and 
male was 220 (85.9%) and 36 (14.1%), respecti-
vely. Ninety (35.1%) patients were aged below 45 
years, while 166 (64.9%) were aged ≥45 years. 
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According to tumour size, of ≤1 cm, >1-≤2 cm, 
>2-≤4 cm and >4 cm there were 144 (56.3%), 78 
(30.5%), 30 (11.7%) and 4 (1.6%) patients, res-
pectively. 
One hundred twenty-one (47.3%) patients had 
unifocal PTC, while 135 (52.7%) had multifocal 
PTC. Extrathyroidal invasion was absent in 219 
(85.5%), and it was detected in 37 (14.5%). A to-
tal of 212 (82.8%) and 44 (17.2%) patients were 
without and with lymph node metastasis, respec-
tively. Two of 256 (0.7%) patients were found to 
have distant metastasis (lung) at the time of the 
diagnosis. BRAF V600E mutation was detected 
in 65 of 256 (25.4%) patients with PTC (Table 1). 

onship between the absence of pathologically de-
tected lymphocytic thyroiditis (p=0.006), the pre-
sence of extrathyroidal extension (p=0.002) and 
capsular invasion (p=0.027), RAI-131 treatment 
(p=0.001) and the presence of BRAF V600E muta-
tion (Table 3). During the follow-up stage, four pa-
tients with BRAF V600E (+) and two patients with 
BRAF V600E (-) status underwent lateral neck 
dissection due to lymph node metastasis (p=0.01).

Clinicopathological features No (%) of patients

Gender
Female 220 (85.9)
Male 36 (14.1)

Age (years)
Mean ± SD 47.98±11.99

<45 90 (35.1)
≥45 166 (64.9)

Tumour size (cm)

≤1 144 (56.3)
>1-≤2 78 (30.5)
>2-≤4 30 (11.7)

>4 4 (1.6)

Focality
Unifocal 121 (47.3)

Multifocal 135 (52.7)
Pathologically lymphocytic 
thyroiditis

No 129 (50.4)
Yes 127 (49.6)

Tumour capsule invasion
No 207 (80.9)
Yes 49 (19.1)

Perineural invasion
No 250 (97.7)
Yes 6 (2.3)

Lymphovascular invasion
No 223 (87.1)
Yes 33 (12.9)

Extrathyroidal extension
No 219 (85.5)

Minimal 31 (12.1)
Common 6 (2.4)

Lymph metastasis
No 212 (82.8)
Yes 44 (17.2)

Radio iodine-131 treatment (+)
No 103 (40.2)
Yes 153 (59.8)

Distant metastasis
No 254 (99.2)
Yes 2 (0.7)

BRAF V600E mutation
No 191 (74.6)
Yes 65 (25.4)

Table1. Clinicopathological features of 256 patients with 
papillary thyroid cancer

Bivariate analysis of clinicopathological characte-
ristics of patients with and without BRAF V600E 
mutation demonstrated a correlation between tu-
mour size, the presence of extrathyroidal, capsu-
lar and lymphovascular invasion, absence of pat-
hologically detected lymphocytic thyroiditis, the 
presence of lymph node metastasis, RAI-131 tre-
atment and BRAF V600E (+) mutation (Table 2). 
In addition, multivariate analysis (binary logistic 
regression) revealed a positive statistical relati-

Variable Total 
Negative

BRAF V600E
mutation, No (%) p 
Positive

Gender 
Female 220 167 (75.9) 53 (24.1)

0.238
Male 36 24 (66.7) 12 (33.3)

Age 
<45 90 65 (72.2) 25 (27.8)

0.518
≥45 166 126 (75.9) 40 (24.1)

Focality
Unifocal 121 88 (72.7) 33 (27.3)

0.512
Multifocal 135 103 (76.3) 32 (23.7)

Tumour size 
(cm)

≤1 144 117 (81.3) 27 (18.8)
0.006

>1 112 74 (66.1) 38 (33.9)

Extrathyroidal 
extension

No 219 175 (79.9) 44 (20.1)
<0.001Minimal 31 13 (41.9) 18 (58.1)

Common 6 3 (50) 3 (50%)
Pathologically 
lymphocytic 
thyroiditis

No 129 86 (66.7) 43 (33.3)
0.003

Yes 127 105 (82.7) 22 (17.3)

Tumour capsu-
le invasion

No 207 163 (78.7) 44 (21.3)
0.002

Yes 49 28 (57.1) 21 (42.9%)
Perineural 
invasion

No 250 187 (74.8) 63 (25.2)
0.651

Yes 6 4 (66.7) 2 (33.3)
Lymphovascu-
lar invasion

No 223 172 (77.1) 51 (22.9)
0.016

Yes 33 19 (57.6) 14 (42.4)
Lymph meta-
stasis

No 212 168 (79.2) 44 (20.8)
<0.001

Yes 44 23 (52.3) 21 (47.7)
Radio 
iodine-131 
treatment(+)

No 103 94 (91.3) 9 (8.7)
<0.001

Yes 153 97 (63.4) 56 (36.6)

Distant meta-
stasis

No 254 190 (74.8) 64 (25.2)
0.422

Yes 2 1 (50) 1 (50)
Lymph node 
metastasis after 
long term (> 
12 months) 
follow-up

No 250 191 (99) 61 (93.8)
0.01

Yes 6 2 (1) 4 (6.2)

Table 2. Relationship between the BRAF V600E mutation and 
clinicopathological features in patients with papillary thyroid 
cancer

Clinicopathological features Odds 
ratio

95 % confidence 
interval p 

Lower Upper 
Tumour size (>1 cm) 0.552 0.247 1.232 0.147
Pathologically lymphocytic 
thyroiditis (-) 0.388 0.199 0.759 0.006

Extrathyroidal extension (+) 3.698 1.641 8.331 0.002
Tumour capsule invasion (+) 2.312 1.101 4.855 0.027
Lymphovascular invasion (+) 0.710 0.246 2.049 0.527
Lymph metastasis (+) 1.788 0.696 4.597 0.228
Radio iodine-131 treatment (+) 5.403 1.959 14.898 0.001

Table 3. Multivariate analysis of the association between 
clinicopathological factors and BRAF V600E mutation
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DISCUSSION

Papillary thyroid cancer is the most common en-
docrine cancer that develops from thyroid folli-
cular epithelial cells. Advanced age, male sex, 
some histologic subtypes and tumour size grea-
ter than 4 cm negatively affect the prognosis (4). 
Among recent studies investigating the effects 
of the B-type Raf kinase (BRAF) mutation on 
PTC progression and prognosis, some reported 
BRAF V600E mutation to be related to aggre-
ssive prognostic outcomes (6,7), while some 
revealed no negative results (8-10). Mutations 
in BRAF (29-83%), RET/PTC (10-50%) and 
RAS (1-10%) that play a role in the pathway of 
MAPK are thought to cause PTC due to aberrant 
activation (4-10). Studies have shown that mo-
lecular damage in the thyroid cancer genome 
mostly occurs through BRAF mutation (5). The 
serine-threonine kinase RAF has three isoforms 
known as ARAF, BRAF, and CRAF. BRAF, 
the most common isoform in thyroid follicle 
epithelium, is located on the 7th chromosome 
and strongly stimulates MAPK pathway (5). 
The most common form of BRAF mutation is 
valine-glutamate substitution at Exon 15 with 
a resultant Timin → Adenosine transformation 
at position 1799 → residue 600. This MAPK 
pathway mutation leads to proliferation in thyro-
id cells (5). It is claimed that in patients with 
BRAF mutation, the clinical course of PTC is 
more aggressive, and they are more prone to in-
vasion. BRAF mutation leads to more aggressi-
ve features in patients with PTC (11-13). In our 
study, BRAF positivity was detected in 25.4%. 
In a meta-analysis, Tufano et al. (14) observed a 
1.32-fold increase in the risk of lymph node me-
tastasis in BRAF (+) patients in 11 of 13 studies, 
while 2 of 13 studies demonstrated a reduced 
risk. It has been suggested that this difference 
among the studies might be due to different tre-
atment protocols used in different institutions, 
since lymph node metastasis is highly detecta-
ble when prophylactic lymph node dissection is 
performed. In our study, in patients with central 
lymph node dissection, lymph node metastasis 
was more frequent in BRAF (+) group. In their 
study, Yip et al. (15) reported 56 patients with 
ETE among 106 BRAF (+) patients, while 15 
of 100 patients with BRAF (-) disease had ETE. 
It was emphasized that patients with BRAF po-

sitivity had 3.52 times more ETE. In our study, 
we found a statistically significantly higher ETE 
rate in BRAF (+) cases. In a study by Fugazzo-
la et al. (16), BRAF V600E was reported to be 
associated with papillary growth patterns but 
was not associated with poorly differentiated 
PTC variants. 
A significant association of BRAF mutation was 
found when the patients were of older age. In 
addition, they reported that there was no corre-
lation between worse outcomes after 72 months 
of median follow-up and BRAF positivity. In 
our study, no significant relationship was fo-
und between age and BRAF V600E mutation 
status. In the study by Kim et al. (17), BRAF 
V600E mutation was positive in 381 (69.7%) of 
547 patients with PTC. BRAFV600E mutation 
was significantly associated with age (≥45 ye-
ars), tumour size (>1 cm), extrathyroidal exten-
sion and cervical lymph node metastasis. Kim 
et al. (17) reported that BRAFV600E mutation 
was significantly associated with male gender, 
tumour size and extrathyroidal extension. Our 
study revealed a positive statistical relationship 
between the absence of pathologically detec-
ted lymphocytic thyroiditis, the presence of 
extrathyroidal extension and capsular invasion, 
RAI-131 treatment and the presence of BRAF 
V600E mutation. In a study conducted by Kim 
WW et al. (18), BRAF mutations were positi-
ve in 75.6% with PTC, chronic lymphocytic 
thyroiditis was present in 27.9% patients. In the 
same study, BRAF V600E mutation incidence 
was reported to be significantly higher in the 
group without chronic lymphocytic thyroiditis 
suggesting that BRAF V600E mutation is less 
common in chronic lymphocytic thyroiditis and 
the development of thyroid cancer is indepen-
dent of mutation. In our study, BRAF V600E 
mutation was observed more frequently in pa-
tients without pathologic lymphocytic thyroidi-
tis. Chronic lymphocytic thyroiditis and BRAF 
V600E mutations probably have independent 
mechanisms for the formation of thyroid cancer. 
We think that there is a need for more studies to 
investigate this relationship.
In conclusion, our results showed that BRAF 
V600E mutation was an important prognostic 
factor for lymph node metastasis that may de-
velop during long-term follow-up of patients 
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without lymph node metastasis. BRAF (V600E) 
mutation has shown to be a poor prognostic fac-
tor, independent of other clinical pathologic fea-
tures in patients with PTC. BRAF (V600E) mu-
tations may be useful for differentiating less or 
more aggressive treatment requirements.
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ABSTRACT

Aim To investigate the relations between hormonal status of the 
thyroid gland and mineral bone density in women in menopause 
with or without osteoporosis.

Methods The study included 120 postmenopausal women, who 
were divided into two groups. Group I included postmenopausal 
patients with osteoporosis, of whom 30 were in the early stages 
of postmenopause, and 30 of them where in the late postmeno-
pausal phase. The second group included patients with preserved 
bone mass, of which 30 were in the early stage of postmenopause, 
and 30 were in the late postmenopausal phase. Bone densitometry 
(DEXA) was performed for all patients, along with analysis of the 
level of follicle-stimulating hormone (FSH), thyroid-stimulating 
hormone (TSH), free thyroxine (FT4), and free triiodothyronine 
(FT3).

Results A statistically significant correlation between TSH le-
vel and mineral bone density in the lumbar spine level (r=0.27) 
was found in early postmenopausal women (r <0.05), TSH and 
T-score at the level of the lumbar spine (r=0.31) (p<0.05), as well 
as between TSH and mineral content of the femur bone (r=0.29; 
<0.05). There was statistically significant independent association 
between thyroxine and mineral bone density at the lumbar spine 
level in the late postmenopausal women (ß=0.29; p=0.025).

Conclusion In the early postmenopausal phase, TSH was associa-
ted with mineral bone density in the lumbar spine and in the area 
of   the femur. 

Key words: densitometry, thyroid gland, osteoporosis
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INTRODUCTION

A healthy bone constantly undergoes processes 
of degradation and synthesis, and this process is 
called bone remodelling (1). In the younger age, 
the process of synthesis predominates over the 
degradation process. After menopause, the loss of 
bone mass increases up to 3% (1). By definition, 
osteoporosis is a systemic disease of the skeleton 
characterized by reduced bone mass and disor-
der of bone mineral microarchitecture, causing 
bone weakness and increased risk of fractures 
(1). The most frequent is postmenopausal osteo-
porosis, therefore female sex is an important risk 
for osteoporosis, although one third of patients 
with osteoporosis are men. The disease is usually 
asymptomatic, and when symptoms occur, they 
are usually symptoms of an advanced disease or a 
consequence of a fracture (2). The advancement 
of technology enabled the early detection of oste-
oporosis, before the onset of symptoms and com-
plications of the disease (2).
Bone densitometry (DEXA) is the most impor-
tant diagnostic tool for the detection of bone 
mass loss. It is considered to be the “gold stan-
dard” for assessing bone mineral density (BMD) 
(3). Classical radiological tests are not reliable 
enough to estimate the bone mass, because bone 
loss less than 30% cannot be detected. The con-
trol of hormonal disbalance in the period pre and 
postmenopausal is of great importance due to the 
prevention of comorbidity and acute conditions 
(primarily venous thromboembolism) (3). It is 
believed that more osteoporotic fractures occur 
in women annually than a combination of heart 
attack, stroke, and breast cancer. Early detection 
of osteoporosis prevents complications, but also 
reduces the costs of the treatment (1). One in five 
women aged over 70 years die during the first 
year after a hip fracture due to complications as 
a result of heart or lung disease, and one in four 
women needs long-lasting home care after the 
hip fractures (4). In the world, many studies are 
conducted to identify a link between factors that 
would indicate in advance the existence of a pre-
disposition to the emergence of osteoporosis or 
to the disease itself, while it is still not clinically 
manifested, which could be preventive (4). It wo-
uld be most effective to recognize risk factors in 
order to influence them on time, and to alleviate 
and slow down the disease and prevent the con-

sequences of osteoporosis (3,4). The link betwe-
en thyroid gland hormones within physiological 
limits and bone density are controversial (2,5). In 
our institution there was no similar research.
The aim of this study was to investigate the 
correlation between hormonal status of the thyro-
id gland and mineral bone density in women in 
menopause with or without osteoporosis.  The 
importance of the article is to put the focus on 
significance of thyroid gland hormones disorders 
for the osteoporosis development, which could 
be of importance for the prevention of osteopo-
rosis and its complications.  

PATIENTS AND METHODS

Examinees and study design

This prospective, observational, cross-sectional, 
controlled study involved 120 postmenopausal pa-
tients who visited the Clinic for Nuclear Medicine 
and Endocrinology of the Clinical Centre of the 
University of Sarajevo (CCUS) in the period Sep-
tember 2011 - December 2013. The women were 
divided into two groups. Group I included postme-
nopausal women with osteoporosis, of whom 30 
were in the early stage of postmenopause, and 30 
were in the late postmenopausal phase. 
Osteoporosis was confirmed with bone densyto-
metry with values  of bone density - 2.5 standard 
deviation (SD) and lower than the average of bone 
mineral density (BMD) value in young healthy 
women of the same gender (between 20 and 40 
years) at the level of the lumbar spine and/or hip.  
The second (control) group included women with 
preserved bone mass, of which 30 were in the 
early stage of postmenopause and 30 were in the 
late postmenopausal phase (values of bone density 
were ±1 SD in comparison to the average BMD 
values in young healthy women between 20 and 
40 years of the same gender at the level of the 
lumbar spine and/or hip. Patients from the control 
group were in accordance to age and degree of 
physical constitution of patients with osteoporosis. 
Exclusion criteria were women with endocrine 
disorders: hypercorticism, hyperparathyroidism, 
hyperthyroidism, hypopituitarism, hyperprolacti-
nemia, diabetes mellitus type I, hypercalciuria), 
rheumatoid arthritis, connective tissue diseases, 
digestive tract diseases, processes involving the 
bone marrow,  receiving drugs that affect the bone 
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resorption and absorption  (vitamin D, calcitonin, 
bisphosphonates, corticosteroids, heparin, anti-
convulsants, methotrexate, lithium, cyclosporine 
A, gonadotropin-releasing hormone agonist.
The research was approved by the Ethics Com-
mittee of the CCUS. A written informed consent 
was obtained from patients.

Methods

DEXA was performed for all patients, along with 
the level of follicle-stimulating hormone (FSH), 
thyroid-stimulating hormone (TSH), free thyroxi-
ne (FT4), and free triiodothyronine (FT3).  Blo-
od samples for laboratory analysis were taken 
from the cubital vein in gel tubes according to the 
standard procedure, in the morning. The analysis 
of thyroid hormones was performed on CO-
BAS analyser e411 (Roche, Basel, Switzerland). 
Electrochemiluminescence method was used 
with reference values of TSH of 0.3-4.2 mU/L, 
FT4 of 12.0-22.0 pmol/L, FT3 of 3.1-6.8 pmol/L. 
The deviation of the obtained value from the me-
dian bone density of a young, healthy person of 
the same sex (between 20 and 40 years old) was 
expressed in percent and SD (T score), and it re-
presented diagnostic criterion for postmenopausal 
osteoporosis. The deviation of the obtained value 
from the expected in half and year expressed in 
percentages (%) and standard deviations (SD) (Z 
score). Measurement was most commonly perfor-
med on the lumbar spine, segment L2-L4 in the 
anteroposterior (AP) position with folded and rai-
sed knees in order to reduce physiological lumbar 
lordosis and increase the intervertebral spacing. T 
score within 1 SD indicated a normal finding if it 
was between -1 and -2.5 for osteopenia, and below 
2.5 SD for osteoporosis. 

Statistical analysis

The results were analysed by a t-test for compari-
son among the examined groups where the condi-
tions for their application were fulfilled, i.e. corres-
ponding non-parametric tests (Mann-Whitney test) 
if irregular distribution of variables was detected. 
The degree of correlation was tested using the Pe-
arson or Spearman correlation coefficient. 
The thyroid gland hormone values were compa-
red with bone marrow parameters: body mass 
index (BMD), bone mineral content (BMC)). A 
part of the locomotor system (lumbar spine, hip, 

femur) was taken in account along with body 
mass index (BMI) values. The p<0.05 was consi-
dered statistically significant. 

RESULTS

The mean age of the group of women with osteo-
porosis was 58.70±1.0, while in the control group  
it was 57.76±1.0 (p=0.12). 
The mean BMI was lower in the group of wo-
men with osteoporosis (26.9±0.5 kg/m2) compa-
red to the group of women in the control group 
(30.0±0.5 kg/m2) (p <0.001) (Table 1). The mean 
BMI was 28.6±0.38 kg/m2 in postmenopausal 
women and according to BMI categories it was 
within the range of excessive body weight.
The mean duration of the postmenopausal period 
was statistically significantly higher in the group 
of women with osteoporosis (11.4±1.1 g) compa-
red to the group of women in the control group 
(8.5±0.9 g) (p=0.043) (Table 1). 

Characteristic (mean + SD)
Osteoporosis 

group
 (N=60)

Control 
group 
(N=60)

p 

BMI 26.9±0.5 30.0±0.5 <0.001
Age of last menstrual period 47.2±0.73 47.2±0.57 NS
Length of menopause 11.4±1.1 8.5±0.9 0.043
Length of reproductive period 33.1±0.73 33.6±0.54 NS
FSH 54.0±2.6 43.2±2.5 0.004

Table 1. The characteristics of postmenopausal women and 
control group of women

BMI, body mass index; FSH, follicle-stimulating hormone; NS, 
non-significant

Spine level 
(mean+SD)

Osteoporosis group
(N=60)

Control group
(N=60) p

Lumbar spine level (L1-L4)
BMD 0.77±0.11 1.02±1.5 <0.001
BMC 46.9±0.9 63.2±1.5 <0.001
T-score -2.6±0.09 -0.28±1.56 <0.001
Z-score -1.3±1.1 0.9±1.7 <0.001
Hip level
BMD 0.7±0.01 0.84±0.02 <0.001
BMC 3.8±0.06 4.8±0.16 <0.001
T-score -1.44±0.1 0.03±0.11 <0.001
Z-score -0.47±0.11 0.92±0.12 <0.001

Table 2. Mineral density and mineral content of bones in the 
group of women with osteoporosis and in the control group

BMD, bone mineral density; BMC, bone mineral content;

The average values of bone mineral density and 
mineral content of the bone in the lumbar spine 
and hip level were statistically significantly higher 
in the group of women with osteoporosis than in 
the control group of women (Table 2). There was 
no statistically significant difference in bone mass 
parameters in postmenopausal women in the late 
compared to early postmenopause. 

Begić et al. Thyroid hormones and bone density
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Analysing the ratio of thyroid hormone ratio to 
values of mineral content and mineral bone den-
sity in postmenopausal women compared to the 
presence of osteoporosis, statistically significant 
correlations between thyroid hormone levels and 
mineral density and bone mineral content were 
noticed in both the group of women with osteo-
porosis and in the group of women with preser-
ved bone mass (Table 3 and Table 4). Analysing 
the hormone ratio of thyroid gland hormone with 
mineral bone density in postmenopausal women 
in relation to the duration of menopause, a stati-
stically significant correlation between TSH le-
vel, and mineral bone density at the lumbar spine 
level (r=0.27) was found in early postmenopau-
sal women. (r<0.05), TSH and T-score at the le-
vel of the lumbar spine (r=0.31) (p<0.05), as well 
as between TSH and mineral content of the femur 
bone (r=0.29; p<0.05).

p=0.025) (Table 5). In addition to thyroxine, the 
independent positive association and BMI with 
mineral bone density at the lumbar spine level was 
verified (ß=0.39; p=0.004) (Table 5).

Bone marrow parameter
Osteoporosis group (N=60) 

TSH FT4 FT3
BMD (L1-L4) r=0.13 r=-0.01 r=-0.04
BMC (L1-L4) r=0.01 r=-0.16 r=-0.1
T-score (L1-L4) r=0.25 r=-0.1 r=-0.15
BMD (Femur) r=0.13 r=-0.1 r=0.05
BMC (Femur) r=0.08 r=-0.27 r=-0.14
T-score (Femur) r=0.14 r=-0.12 r=0.0

Table 3. Correlation coefficients between thyroid hormone 
and bone marrow parameters in postmenopausal women with 
osteoporosis

r, correlation coefficient; TSH, thyroid-stimulating hormone; FT4, 
free thyroxine; FT3, free triiodothyronine; BMD, bone mineral 
density; BMC, bone mineral content;

Bone marrow parameter
Control group (N=60)

TSH FT4 FT3
BMD (L1-L4) r=-0.1 r=0.05 r=-0.15
BMC (L1-L4) r=-0.03 r=-0.11 r=-0.17
T-score (L1-L4) r=0.03 r=0.03 r=-0.1
BMD (Femur) r=0.06 r=-0.03 r=-0.02
BMC (Femur) r=0.15 r=-0.05 r=-0.18
T-score (Femur) r=0.1 r=-0.02 r=-0.05

Table 4. Correlation coefficients between thyroid gland 
hormone and bone marrow parameters in postmenopausal 
women with preserved bone mass

r, correlation coefficient; TSH, thyroid-stimulating hormone; FT4, 
free thyroxine; FT3, free triiodothyronine; BMD, bone mineral 
density; BMC, bone mineral content;

Variable Beta (ß) t - test p 
FSH 0.037 0.283 0.778
Age 0.163 1.318 0.194
BMI 0.39 3.014 0.004
FT4 0.286 2.315 0.025

Table 5. Independent predictors of bone mineral density in the 
lumbar spine part of postmenopausal women in late-stage 
postmenopause (dependent variable - mineral bone density 
at the level of the lumbar spine) 

FSH, follicle-stimulating hormone; BMI, body mass index; FT4, free 
thyroxine;

Triiodothyronine and thyroxine level was not sta-
tistically significantly related to the bone mass 
parameters at the lumbar spine or hip level. In a 
multi-linear regression model, a statistically signif-
icant independent correlation between thyroxine 
and mineral bone density at the lumbar spine level 
in postmenopausal women was verified (ß=0.29; 

DISCUSSION

Analysing the ratio of thyroid hormone and mi-
neral content in women with osteoporosis com-
pared to the control group in our study no statisti-
cally significant correlation was found between 
thyroid hormone levels and BMD. This results 
are in line with the research of Pater et al. fo-
unding no evidence between variations in TSH 
values   in euthyroid postmenopausal women and 
an impact on BMD and fracture risk (7). Also, the 
results of Marwah et al. showed that TSH had no 
effect on the mineral bone density in euthyroid 
women (8). Murphy et al. found the link between 
thyroid gland hormones in normal but borderline 
values   (at the upper limit) and an association of 
physiological variations of the thyroid hormone 
with BMD and non-vertebral fractures (5). Kim 
et al. have proven that lower but normal TSH va-
lues   are associated with low mineral bone density 
in healthy euthyroid women (6). 
However, when comparing the thyroid hormo-
ne values   and bone mass parameters relative to 
the duration of postmenopause, we obtained a 
statistically positive correlation in the early pos-
tmenopausal phase between TSH and BMD at 
the lumbar spine level, as well as TSH and the 
mineral content of the bone femur. In contrast to 
the lumbar spine area, in our study, we have not 
demonstrated the correlation between TSH and 
the mineral content of the bone at the hip level, 
which is a somewhat different result compared to 
the study conducted by Bauer et al. (9). In the-
ir study authors have shown a link between low 
TSH and fecundity values   in older women (over 
65) (9). They proved that women with low serum 
TSH values   show signs of hyperthyroidism and 
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have an increased risk of fractures in the area of   
the hip and spinal column (9). A positive corre-
lation between FT4 and mineral bone density in 
the lumbar spine was observed in our study in the 
late postmenopausal phase, and an independent 
positive association of BMI and mineral bone 
density in the lumbar spine region was determi-
ned. Similar results were achieved by Pirro et al. 
as well as Garnero et al. (10,11). By examining 
the effect of TSH and FT4 on mineral bone den-
sity Van der Deure et al. showed that serum FT4 
had a much higher bone effect than TSH (12). 
However, Zovkova and Hill did not demonstrate 
the effect of FT4 on bone remodelling parame-
ters (13). A practical question in the research is 
whether subclinical forms of hypothyroidism and 
/ or hyperthyroidism affect mineral bone density. 
Lee et al. came to the conclusion that in these 
conditions the bone mass in the area of   the neck 
of the femur was reduced (14). There is evidence 
that TSH has a direct effect on both components 
of bone metabolism, construction (through osteo-
blasts) and degradation (via osteoclasts) (15-18).
The practical application of epidemiological re-
sults in clinical practice is the setting of a cut-off 
value of the hormone status of the thyroid gland, 
i.e. thyroid hormone (FT4, FT3), and especially 
serum TSH, which is a risk factor for bone loss 
(19). Thyroid hormones are essential for the 
development of skeleton (20,21). TSH plays a 

major role in the preventive monitoring of bone 
mass after menopause (14). All postmenopausal 
women with serum TSH values   of less than 2.0 
mIU/L are treated in terms of osteoporosis becau-
se this value of TSH indicates a high risk of oste-
oporosis confirmation and osteoporotic fractures 
(4,18). Bone loss is greater and faster in the first 
years after menopause (early postmenopausal 
phase), and some authors even believe that bone 
loss begins before menopause, especially in the 
spinal column (17) suggesting that initial therapy 
should begin as early as possible after menopau-
se (17). On the other hand, there are initial studi-
es that discuss the role of TSH and its receptors in 
the skeletal rebuilding as well as possible future 
medicines (18), which also opens up opportuniti-
es for new research in this field. 
In conclusion, a relation between the hormonal 
status of the thyroid gland and bone mineral den-
sity exists especially in the early stages of bone 
loss. Bone loss is greater and faster in the first 
years after menopause (early postmenopausal 
phase). 
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ABSTRACT

Aim To study the anti-inflammatory effect of bay leaf on C-reacti-
ve protein (CRP) and myeloperoxidase (MPO) level in the heart of 
rat model with myocardial infarction.

Methods In the first phase, results of pathological examination 
and biochemical assay were compared between rats with and wit-
hout induction of myocardial infarction. In the second phase, the 
effect of bay leaf extract on CRP and MPO of rats with myocardial 
infarction was studied. 

Results C-reactive protein and MPO were higher in rats which had 
myocardial infarction. Administration of bay leaf extract reduced 
levels of CRP and MPO in the rats started from day 4 after the 
induction of myocardial infarction.  

Conclusion Anti-inflammatory effect of bay leaf is confirmed, re-
flected by decreasing of CRP and MPO levels of rat model with 
myocardial infarction.

Keywords: bay leaf, myocardial infarction, inflammation
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INTRODUCTION

The magnitude of cardiovascular disease (CVD) 
is increasing globally. World Health Organization 
(WHO) stated that 17.9 million people died due to 
cardiovascular disease every year (31% of all glo-
bal deaths). Most of those deaths occurred in low- 
and middle-income countries (1). Indonesia, which 
is a middle-income country, is now facing an incre-
ase of non-communicable disease-related deaths. 
Of all deaths, coronary heart disease (CHD) is one 
of the highest causes of death in Indonesia (2).
Atherosclerosis plays an important part in pat-
hogenesis of CHD. Most of the blockage in co-
ronary arteries is caused by atherosclerosis (3). 
Inflammation takes part in every step of athe-
rosclerosis, from the development until rupture 
of plaque that causes myocardial infarction (4). 
The inflammatory process can lead to endothelial 
dysfunction, leukocyte migration, extracellular 
matrix degradation, and platelet activation. Some 
inflammatory biomarkers can specifically descri-
be cardiovascular inflammatory processes and 
can predict recurrent atherothrombosis (5).
Two inflammatory markers that increase in 
myocardial infarction are C-reactive protein 
(CRP) and myeloperoxidase (MPO). C-reactive 
protein is acute phase protein that is produced in 
response of IL-6 and other inflammatory cytoki-
nes. Although nonspecific, this high CRP level 
can indicate acute inflammation and severe tissue 
damage (6-8). Myeloperoxidase is a marker of 
inflammation and oxidative stress that increases 
in myocardial infarction. Plasma MPO level is 
high in people with acute myocardial infarction 
and has the potential as an early diagnostic mar-
ker in patients with chest pain (8-10). 
Indonesia is an Asian country which is rich of na-
tural plant biodiversity. Since long time ago, In-
donesian inhabitants have consumed traditional 
herbs for health. Empirically, bay leaf (Syzygium 
polyanthum) or salam leaf (Indonesian term) stew 
was used for the treatment of increased hyper-
cholesterolemia, diabetes mellitus, hypertension, 
gastritis and diarrhoea (11). Bay leaf contains 
flavonoid which was suspectedly responsible for 
those effects. Flavonoids are natural antioxidant 
polyphenol compounds, found in plants, fruits and 
tea, and wine drinks that can reduce cholesterol 
and triglyceride levels in the blood, protect from 
arterial damage, and reduce the amount of chole-

sterol deposited on the surface of the arterial en-
dothelium. Research in rat showed that flavonoids 
can reduce lipid peroxidation (12,13). To date, no 
research has been conducted to assess effects of 
both bay leaf extract and compound contained in 
bay leaf on inflammation in myocardial infarction. 
We conducted experimental study to demonstrate 
anti-inflammatory activity of bay leaf on rat mo-
del with myocardial infarction. C-reactive prote-
in and MPO level in heart tissue were chosen as 
inflammatory markers in this study.

MATERIALS AND METHODS

Sample and study design

Male Wistar Rats (Rattus novergicus), 10-12 
weeks old, around 200 grams were used as sam-
ples. Condition of the environment was set to 
20-25 oC and 12 hour light/dark cycle. Access to 
food and drink were provided freely. Rats which 
got other disease or injury during this study or 
did not survive until the end of this study were 
excluded. All rats were housed in a steel cage in 
animal house laboratory of the School of Medici-
ne, Universitas Sumatera Utara, Medan, Indone-
sia. Institutional Ethics Committee of Universitas 
Sumatera Utara, Medan, Indonesia approved all 
procedures conducted in this study.

Methods

To induce myocardial infarction, coronary artery 
ligation was performed. A rat was first anesthe-
tised by ketamine. Thoracotomy was done and 
left anterior descending (LAD) artery was ligated 
permanently. A sign of myocardial infarction was 
pale light (blanching) area distal to the ligation 
(13). Thorax and skin were closed and the rat was 
left to recover by itself. 
This study was conducted in two phases. In the 
first phase, the results of pathological examinati-
on and biochemical assay were compared betwe-
en rats with and without induction of myocardial 
infarction. In the second phase, the results of bio-
chemical assay between rats with and without ad-
ministration of bay leaf extract were compared. 
All rats in the second phase study had already 
been induced to have myocardial infarction.
In the first phase, eight rats were divided into two 
groups. The first group consisted of four healthy 
rats without induction of myocardial infarction, 
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and the second group consisted of four rats with 
surgical induction of myocardial infarction. Pat-
hological examination of the heart and biochemi-
cal assay (CRP and MPO) were compared on day 
1 after the induction of myocardial infarction.
In the second phase, 32 myocardial infarction-in-
duced rats were divided equally into two groups: 
control group (16 rats) and treatment group (16 
rats). For the treatment group, ethanol extract of 
bay leaf in sodium carboxymethyl cellulose (3.6 
mg/rats) was administered using orogastric tube 
(14). The extract was prepared by maceration in 
the research unit laboratory, School of Medicine, 
Universitas Brawijaya, Malang, Indonesia. The 
treatment was given since day 0 until termination 
day. Four rats of each group were sacrificed on 
day 1, day 4, day 7 and day 14. Only biochemical 
assay was done on every sacrificed rat. 
Pathological examination included observation 
of the heart to find the sign of muscle blanching, 
especially near ligation area. Stereo microscope 
(Leica Microsystems, Singapore) was used to 
document pale light area of the heart. Histopat-
hological examination of the blanching muscle 
was done using Masson’s trichrome to witness 
deposition of collagen in heart muscle (15).
C-reactive protein and MPO were evaluated from 
blanching heart muscle of the sacrificed rats. Three-
hundred μL extraction buffer (Tris 100 mM, pH 7.4, 
150 mM NaCl, 1 mM ethylene glycol tetraacetic 
acid (EGTA), 1 mM ethylenediaminetetraacetic 
acid (EDTA). 1% Triton X-100, and sodium de-
oxycholate 0.5%) were added to 5 mg blanching 
heart tissue and homogenized. Homogenate was 
then stirred for 2 hours and centrifuged at 13,000 
rpm for 20 minutes, both conducted at 4 °C. Cell 
extraction was equipped with phosphatase, a prote-
ase inhibitor cocktail and PMSF up to 1 mM imme-
diately before the use. Enzyme-linked immunosor-
bent assay (ELISA) commercial kit (MyBioSource, 
USA) was used to quantify CRP and MPO level. 
All assays were conducted in the Laboratory of 
Biochemistry and Molecular Biology of the School 
of Medicine, Universitas Brawijaya Malang. 

Statistical analysis

CRP and MPO were expressed as mean±SD.  
Differences between groups were determined 
using independent t-test and ANOVA test. Stati-
stical significance was set as p<0.05.

RESULTS

On the first phase, both heart pathology and bio-
chemical assay were compared. In the group of 
rats which had surgical ligation of LAD artery, 
area distal of the ligation appeared pale light and 
vessels were narrowed on day 1. When examined 
using Masson’s trichrome, collagen deposition 
was also seen in the affected tissue (Table 1, Figure 
1). Results of biochemical assay on CRP and MPO 
showed the elevation of CRP and MPO levels on 
the group with induction of myocardial infarction 
compared to those without induction (p<0.001).

Characteristics/
variable

Rats without 
induction Rats with induction

Macroscopic 
pathology

normal vessel, 
normal heart 

muscle

narrowing of blood vessels and 
some pale light (blanching) 

area of the heart

Histopathology normal heart 
tissue increased collagen deposition

CRP (mg/L)
(mean + SD) 0.44 + 0.05 3.80 + 0.15

MPO (ng/ml) 
(mean + SD) 6.40 + 1.90 15.72 + 3.05

Table 1. Results of first study phase (day 1 after induction of 
myocardial infarction)

CRP, C-reactive protein; MPO, myeloperoxidase;

Figure 1. Pathology (A) and histopathology (B) of the heart on 
day 1 after ligation of the left anterior descending artery. Mac-
roscopically, there was narrowing of coronary artery (A, arrow 
head) and pale light area distal to ligation area (A, arrow). On 
histopathological examination, collagen deposition was docu-
mented (B, arrow head) (Hasan R, School of Medicine, Universi-
tas Sumatera Utara, Medan)

A)

B)

Hasan et al. Effect of bay leaf extract on inflammation
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Mean CRP in the control group was 3.80 mg/L 
on day 1. This number kept increasing until day 
14 (mean 6.04 mg/L: p<0.001). In the treatment 
group, mean CRP was 3.37 mg/L on day 1, which 
kept decreasing and reached its lowest level on 
day 14 (mean 0.26 mg/L, p<0.001). Between 
the control group and the treatment group, CRP 
differed significantly from day 4 until day 14. Si-
milar pattern was shown also by MPO. Myelope-
roxidase increased from day 1 (mean 15.72 ng/
mL) to day 14 (mean 30.18 ng/mL; p<0.001). In 
the treatment group, a decreasing level from day 
1 (mean 14.54 ng/mL) to day 14 (mean 4.80 ng/
mL; p<0.001) was also observed (Table 2).

DISCUSSION

Ligation of coronary artery is a procedure known 
to induce myocardial infarction. Successful pro-
cedure in inducing myocardial infarction model 
is evidenced blanching (pale light) on myocardi-
um distal to ligation area (13,16). This is caused 
by lack of blood perfusion that enters the tissue. 
In the first phase of this study, we demonstra-
ted successful myocardial infarction induction, 
which was marked by blanching heart muscle. 
Additional information was obtained by histo-
pathology test, which showed collagen depositi-
on of affected area. Since collagen deposition is 
the sign of infarction of tissue, we confirmed that 
these rats had myocardial infarction (15).
Further, we assessed inflammation process on he-
art tissue measuring CRP and MPO. C-reactive 
protein and MPO are common proteins released 
after acute myocardial infarction. Both proteins 
could be detected in early myocardial infarcti-
on and changes could reflect inflammation status 
(7,8). In the current study (first phase), we found 
rats with myocardial infarction had higher CRP 
and MPO that already been detected since first 24 
hours. It means that inflammation occurred in this 
group of rats. In second phase we evaluated the 
effect of bay leaf extract on rats with myocardial 
infarction. In the control group of myocardial in-

farction, increasing CRP and MPO were observed 
until day 14. In the treatment group, we admini-
stered ethanol extract of bay leaf in sodium car-
boxymethyl cellulose at the dose of 3.6 mg per rat. 
This dose was chosen based on Syahreza et al. who 
investigated the effect of this extract on patients 
with dyslipidaemia (14). We observed a reducti-
on of CRP and MPO in the treatment group, and 
the difference was significant from day 4 to day 
14. On day 14, these levels were even lower than 
baseline CRP and MPO levels that were observed 
on rats without myocardial infarction on the first 
phase of this study. It showed that bay leaf extract 
might have strong anti-inflammatory effects that 
could benefit even in early myocardial infarction. 
In this study we did not assess the optimal dose of 
bay leaf extract to reduce heart inflammation. It 
should be addressed in further studies.
Bay leaf, which is usually used as traditional me-
dicine in Indonesia, has been studied for various 
effects on cardiovascular disease. The same re-
sults were also shown by Agustina et al. who re-
ported that anti-inflammatory effect of bay leaf 
extract could be observed as early as 4 hours after 
administration (17). Flavonoid and tannin in bay 
leaf were two compounds that could have anti-in-
flammatory effect (18). Quercetin and phloretin 
were identified flavonoids in bay leaf (19). Flavo-
noid is abundant in plants and has been long studi-
ed for its anti-inflammatory, antiplatelet, anticho-
lesterol, antidiabetes and antioxidant effect (12). 
Anti-inflammatory effects of bay leaf are caused 
by inhibition of cyclooxygenase in arachidonic 
acid metabolism (17). Furthermore, quercetin in 
bay leaf could also benefit in cardiovascular dise-
ase by inhibiting activity and oxidation of HMG 
CoA reductase and inhibiting the secretion of Apo-
B 100, therefore, decreasing total cholesterol and 
low-density lipoprotein. Moreover tannin could 
inhibit cholesterol absorption in gut (20).
In conclusion, we confirmed anti-inflammatory 
potential of bay leaf. Bay leaf extract could redu-
ce inflammation of the heart caused by myocar-

Day 
CRP (mg/L)  MPO (ng/mL)

Control group Treatment group P Control group Treatment group P
1 3.80 + 0.15 3.37+0.25 1.000 15.72+3.05 14.54+0.37 1.000
4 3.95+0.07* 1.48+0.17* 0.002 21.36+1.99* 7.36+1.46* 0.002
7 4.57 + 0.28† 0.64 + 0.38† 0.001 24.36+2.41† 6.20+2.20† 0.001
14 6.04 + 0.45‡ 0.26 + 0.10‡ 0.001 30.18+1.27‡ 4.80+1.19‡ 0.001

Table 2. Results of the second study phase

CRP, C-reactive protein; MPO, myeloperoxidase; *day 1 vs day 4; †day 4 vs day 7; ‡day 7 vs day 14;
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dial infarction in rat model, reflected by decrease 
in of CRP and MPO levels. Flavonoid maybe 
responsible for this effect, so that this compound 
should be further researched for its potential in 
myocardial infarction. 
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ABSTRACT

Aim Alpha2-Heremans-Schmid glycoprotein (AHSG), a circula-
ting plasma protein, plays an essential role in bone and vascular 
mineralization. The impact of AHSG gene polymorphisms on 
aortic calcification in haemodialysis patients was inconsistent. We 
performed this study to clarify precise association among AHSG 
gene Thr256Ser single-nucleotide polymorphisms and aortic cal-
cification. 

Methods Patients on stable regular haemodialysis treatment for 
more than thirty months were included in a cross-sectional stu-
dy at Rasyida Renal Hospital Medan. Lateral spine X-rays were 
performed to evaluate the aortic calcification. Genotyping for the 
polymorphisms was carried out using polymerase chain reacti-
on-restriction fragment length polymorphism (PCR-RFLP) tech-
niques. 

Results Aortic calcification was detected in 69.8% of patients. 
From 106 patients, 49 patients (46.2 %) had CC (Thr/Thr), 54 
(51.0%) had CG (Thr/Ser) and three (2.8%) patients had GG (Ser/
Ser) polymorphism. The proportion of patients with heterozygo-
us or homozygous G allele (CG and GG genotypes) is more li-
kely (91.2%) to have aortic calcification. The bivariate analysis 
showed that Thr256Ser polymorphism (G allele) was associated 
with increased risk for aortic calcification (PR = 2.03; 95% CI 
1.48–2.80; p<0.001). However, overall results from multivaria-
te analysis showed that Fetuin-A level <204 pg/mL (PR = 22.0; 
95% CI 3.32–145.91; p=0.001) and IL-6 level ≥53.05 mg/dL 
(PR = 19.50; 95% CI 2.87–132.41; p=0.002) were the major risk 
factors for the occurrence of aortic calcification. 

Conclusion AHSG Thr256Ser gene polymorphism showed an 
association with aortic calcification in regular haemodialysis pa-
tients, but Fetuin-A and IL-6 have a dominant role in the deve-
lopment of aortic calcification.

Key words: alpha-2-HS-glycoprotein, vascular calcification, hae-
modialysis
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INTRODUCTION

The morbidity and mortality in Chronic Kidney 
Disease (CKD) is mainly caused by cardiovascular 
disease. This cardiovascular event is characterized 
by vascular calcification, which leads to ischemia 
of myocardium, insufficiency of cardiac valvular 
arrhythmias, and even stroke. In the early stages of 
CKD and young haemodialysis (HD) patients, the 
incidence of vascular calcification is high (1). The 
calcification occurs due to abnormal deposition of 
calcium and phosphate in the vascular tissue. Vas-
cular calcification can occur both in tunica intimal 
and medial. The medial calcification, Mockenberg’s 
Sclerosis, is typical in CKD patients and contribu-
tes to the mortality of CKD patients (1,2).
In CKD, there are some inhibitors of the cal-
cification process, Alpha 2-Heremans-Schmid 
glycoprotein (AHSG) is one of them (1). AHSG 
is the circulating inhibitor of hydroxyapatite for-
mation, which can lead to ectopic calcification, 
especially in vascular calcification. Its circulating 
levels area decline in CKD patients significantly, 
and so that has a contribution to the calcification 
process (3,4). The way AHSG works in inhibiting 
ectopic calcification is by binds to a growth fac-
tor and inactivates transforming growth factor-β 
(TGF-β) and bone morphogenic protein, which is 
the major part of mineralized bone, and also pre-
vents the precipitation of basic calcium phospha-
te. AHSG also inhibits the apoptosis of vascular 
smooth muscle cells (VSMCs) at the cellular level 
(2). Single nucleotide polymorphisms (SNPs) of 
the AHSG gene (Thr256Ser) might affect serum 
AHSG levels and associated with cardiovascular 
events in CKD patients (5,6). Unfortunately, The 
role of AHSGgene polymorphisms to aortic calci-
fication in HD patients was inconsistent. Stenvin-
kel et al. in Sweden found Thr256Ser polymorp-
hism; namely, the Ser/Ser genotype (G allele) in 
the AHSG gene reduced the levels of Fetuin-A in 
HD patients (7). This decline increases the risk of 
cardiovascular disease mortality due to vascular 
calcification and non-cardiovascular mortality due 
to inflammation or other diseases. In contrast to 
the researcher above, Zeidan et al. (2012) in Egypt 
found no association between Thr256Ser AHSG 
gene polymorphism with decreased levels of Fe-
tuin-A HD patients (5). 
Aim of this study was to analyze whether the 
AHSG gene Thr256Ser polymorphisms have a 
relationship with vascular calcification in regular 
haemodialysis patients in Medan, Indonesia.

PATIENTS AND METHODS

Patients and study design

This study was a population-based, cross-secti-
onal analytic study with 106 samples of regular 
haemodialysis patients at the Outpatient Polycli-
nic of Rasyida Renal Hospital Medan. Sample 
collecting was done from February to December 
2018. The inclusion criteria were CKD patients 
who underwent haemodialysis for at least thirty 
months, and the patients were willing to take part 
in the research with laboratory and lateral lumbar 
X-ray examination. All patients signed an infor-
med consent. The exclusion criteria were incom-
plete medical records.
The patients were then interviewed to determine 
the history of diseases, such as type 2 diabetes 
mellitus and the duration of haemodialysis. An 
anthropometry examination was performed to 
assess the body mass index (BMI), as well as 
laboratory tests such as serum phosphate level, 
serum calcium, fetuin A level, interleukin-6 level 
(IL-6), and albumin level.
The investigation was approved by the Health 
Research Ethical Committee of Medical Faculty 
of Universitas Sumatera Utara/H. Adam Malik 
General Hospital. 

Methods

The Interleukin-6 level was measured using the 
turbidimetry method (Architect Multiagent CRP 
Harmonization 6K26-30, Indonesia). Calcium 
test was performed by measuring serum level 
based on the cresolphthalein complexone method 
(ADVIA 03932883 RevA, Indonesia), Phospha-
te test was performed by measuring level ba-
sed on the phosphomolybdate method (ADVIA 
024220623 Reva, Indonesia), while albumin 
level test was performed by measuring serum 
level based on the bromcresol green (Architect 
7D5322, Indonesia).
AHSG analysis was performed by measuring se-
rum level based on the ELISA technique (Qayee 
Bio Vendor Human Fetuin-A ELISA, Shanghai).
The DNA extraction was examined by polymerase 
chain reaction (PCR) technique (Esco Swift TM 
Maxi Thermal Cycler, Singapore). DNA extracted 
from blood leukocytes from the whole blood ta-
ken from the purity and concentration of genomic 
DNA extract was determined using a spectropho-
tometer 1000 nanodrop Thermo Scientific (Ther
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mo Fisher Scientific, USA). The PCR-RFLP tech-
nique was used to detect the Thr256Ser gene. 
Plain abdominal lateral radiography examination 
was performed to see the presence of aortic calci-
fication. Calcification of large blood vessels, such 
as the aorta assessed using the lateral abdominal 
or lateral lumbar radiography (X-Ray Acoma 
Tube Toshiba, Japan) (8). The difference betwe-
en intimal and medial calcifications was determi-
ned by radiographic examination, irregular and 
patchy distribution on imaging was classified as 
intimal calcification, appearance rail-road track 
like was classified as medial calcification (9). 
An Abdominal Aortic Calcification (AAC) score is 
a scoring system to assess calcification (10). The 
assessment uses a segment of the abdominal aorta 
which is in front of the one to fourth lumbar verte-
brae, where grade 0 means no calcification deposi-
tion in front of the vertebrae; grade 1 calcification 
deposition less than 1/3 of the aortic wall; grade 2 
1/3-2/3 from the aortic wall of calcification; grade 
3 more than 2/3 calcified aortic walls. By using this 
grading system, the score starts from a minimum 
of 0 to a maximum of 24 points. The patient has 
no calcification if the score is 0, mild calcification 
scores if the score is 1-4, and severe calcification if 
the score is above 4 (10). 

Statistical analysis 

The characteristic of regular haemodialysis pa-
tients’ data was presented as a percentage for cate-
gorical data. Numerical data are displayed as mean 
± standard deviation (SD) if the data is normally 
distributed and displayed as median (min-max), if 
the data distribution is not normal. The normality 
test was performed using Kolmogorov Smirnov. 
The χ2 or Fisher’s Exact Test was used for the com-
parison of proportions between the two groups of 
variables. The logistic regression test was used to 
understand the association between risk factors and 
aortic calcification. Correlations between variables 
were assessed by Spearman correlation or Pearson 
correlation coefficient. The p-value was considered 
significant if it was less than 0.05.

RESULTS

The majority of patients were male, 65 (61.3%), 
with the mean age 53.9±11.4. 
The median (min-max) time of the dialysis was 
57.5 (34-237) months. The majority of patients 
had hypertension as comorbid disease 76 (71.7%) 
and had underweight-normal BMI 75 (70.8%). 

The median (min-max) calcium level was 9.8 (8.0-
10.9) mg/dL, mean phosphate level of 5.4±0.6 mg/
dL, median (min-max) fetuin A level, of  235.0 
(78–756) pg/mL were found. From the examina-
tion of Thr256Ser polymorphisms, the majority of 
patients had CG genotype 54 (50.95), followed by 
CC genotype, 49 (46.2%), and GG genotype was 
found in three (2.8%) patients. The median (min-
max) AAC score was 7 (0-22). A large number of 
patients had calcification,74 (69.8%) (Table 1).

Variables No (%) of 
patients Mean ± SD Median

(min-max)

Gender - -
Male 65 (61.3)
Female 41 (38.7)
Age (year) 53.9 ± 11.4 57 (21-78)*
<60 68 (64.2)
≥60 38 (35.8)
Duration of HD (months) 69.4 ± 34.6 57.5 (34-237)*
<60 57 (53.8)
≥60 49 (46.2)
Comorbid disease - -
Diabetes Mellitus 23 (21.7)
Hypertension 76 (71.7)
Heart disease 17 (16.0)
Stroke 11 (10.4)

BMI (kg/m2) 24.2 ± 4.1 23.8 (16.7-42.7)*

Underweight-normal 75 (70.8)
Overweight-obese 31 (29.2)
Calcium (mg/dL) 9.7 ± 0.7 9.8 (8.0-10.9)*
≤ 9.5 43 (40.6)
>9.5 63 (59.4)
Phosphate (mg/dL) 5.4 +0.6 5.5 (4.0 – 6.8)
≤ 5.5 57 (53.8)
>5.5 49 (46.2)
Fetuin-A (pg/ml) 260.0 ± 119.4 235.0 (78 – 756)
IL-6 (pg/ml) 99.6 ± 115.5 70.7 (25.4 – 898.0)
Albumin (g/dL) 3.9 ± 0.3 3.9 (2.9 – 4.9)*
<3.9 62 (58.5)
≥ 3.9 44 (41.5)
Polymorphisms, n (%)
CC Genotype (Thr/Thr) 49 (46.2)
CG Genotype (Thr/Ser) 54 (50.9)
GG Genotype (Ser/Ser) 3 (2.8)
AAC Score 6.6± 5.9 7 (0 -22)*
Vascular calcification
No Calcification 32 (30.2)
Calcification 74 (69.8)
Calcification degree
No 32 (30.2)
Mild 14 (13.2)
Severe 60 (56.6)
Calcification location
No 32 (30.2)
Tunica intima 5 (4.7)
Tunica media 24 (22.6)
Tunica intima & media 45 (42.5)

Table 1. The characteristic of regular haemodialysis (HD) 
patients

*Data distribution is not normal
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Figure 1 shows the results of restriction enzyme 
analysis (SacI) on the AHSG gene. C Allele did 
not contain SacI enzyme so that it is not cut 
off as 405 bp fragment, while G allele conta-
ining SacI enzyme will be cut off as 193 and 
212 bp fragment. There were three AHSG gene 
genotypes, Thr/Thr (C homozygous allele/ge-
notype C), Thr/Ser (G heterozygous allele/CG 
genotype), and Ser/Ser (G homozygous allele/ 
GG genotype).

1.48– 2.80 ) higher risk of developing aortic 
calcification comparing to C homozygous group 
(CC genotype) of patients.
Unlike the case with the variables above, even 
though the statistical analysis showed an insi-
gnificant relationship (p≥0.05), patients who 
had a higher BMI (80.6%) and calcium level of 
>9.5 mg/dL (76.7%) experienced aortic calcifi-
cation more compared to patients who had an 
underweight-normal BMI (65.3%) and calcium 
level of  ≤ 9.5 mg/dL (65.1%). Because these va-
riables had a p-value of <0.25, all could be inclu-
ded in multivariate analysis.
All patients with homozygous G allele (GG ge-
notype) and the majority of patients with hete-
rozygous G alleles (CG genotype) had aortic 
calcification, whereas more patients with ho-
mozygous C (CC genotypes) had no aortic calci-
fication (p<0.001) (Figure 2).
The location of aortic calcification was also asso-
ciated with the Fetuin-A level. Patients who 

Variable

No (%) of patients 
with aortic calcifi-

cation p PR 95% CI
No

(n=32)
Yes 

(n=74)
Age (year) 0.26 1.16 0.88 – 1.54
<60 18 (26.5) 50 (73.5)
≥60 14 (36.80) 24 (63.2)
Duration of HD (months) 0.35 1.13 0.87 – 1.46
< 60 15 (26.3) 42 (73.7)
≥ 60 17 (34.70) 32 (65.3)
Diabetes mellitus <0.001 4.85 1.98 – 11.98
Yes 13 (15.7) 70 (84.3)
No 19 (82.6) 4 (17.4)
BMI Classification 0.12 1.23 0.97 – 1.57
Underweight-normal 26 (34.7) 49 (65.3)
Overweight-obese 6 (19.4) 25 (80.6)
Calcium (mg/dL) 0.20 1.2 0.9 –1.5
≤ 9.5 22 (34.9) 41 (65.1)
>9.5 10 (23.3) 33 (76.7)
Phosphate (mg/dL) 0.35 1.13 0.87 – 1.46
≤5.5 17 (34.7) 32 (65.3)
>5.5 15 (26.3) 42 (73.7)
Fetuin-A (pg/ml) <0.001 4.61 2.49 – 8.55
<204 2 (2.9) 66 (97.1)
≥204 30 (78.9) 8 (21.1)
IL-6 (pg/ml) <0.00112.92 3.39 – 4921
<53.05 26 (92.9 2 (7.1)
≥53.05 6 (7.7) 72 (92.3)
Albumin (g/dL) 0.007 1.41 1.11 – 1.8
<3.9 6 (15.9) 37 (84.1)
≥3.9 25 (40.3) 37 (59.7)
Polymorphisms, n (%) <0.001 2.03 1.48 – 2.80
CC genotype 27 (55.1) 22 (44.9)
CG + GG genotype 5 (8.8) 52 (91.2)

Table 2. The characteristic of haemodialysis (HD) patients 
with or without aortic calcification

PR, Prevalence Ratio; 95%CI, Confidence Interval; BMI, body mass 
index

The relationship between various factors with 
aortic calcification
Patients with diabetes (p<0.001), fetuin-A level 
<204 pg/mL (p<0.001), IL-6 level ≥53.05 pg/mL 
(p<0.001), and patients with albumin level <3.9 
mg/dL (p=0.007) had higher proportion of having 
aortic calcification. The risk of aortic calcificati-
on increased 4.85 times (CI 95% 1.98– 11.98) if 
the patients with diabetes, increased 4.61 times 
(CI 95%: 2.49 – 8.55) in patients with Fetuin-
A level <204 pg/mL, increased 12.92 times (CI 
95%: 3.39– 49.21) in patients with IL-6 level 
≥53.05 pg/mL, and also increased 1.41 times (CI 
95%: 1.11– 1.8) in patients with albumin level of 
<3.9 mg/dL (Table 2).
The group of patients who had G alleles, both 
heterozygous and homozygous (CG and GG ge-
notypes), was more experienced of aortic calcifi-
cation (91.2%), so they have 2.03 times (CI 95%: 

Figure 1. The RFLP analysis of AHSG gene Thr256Ser poly-
morphisms. Left lane path: DNA marker size 50 - 1000 bp; lanes 
3, 4, and 5: CC genotype (Callele); lane 2: GG genotype (G allele); 
lane 1: CG genotype
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-9.56+3.09, Fetuin-A level < 204 pg/mL+2.97, 
IL-6 level ≥53.05 pg/mL.

Figure 2. The association between AHSG gene Thr256Ser 
polymorphisms with aortic calcification

were calcified in both layers (the tunica intima 
and media), had the lowest mean (192.7±37.5 
pg/mL) and median (199 pg/mL) of Fetuin-A 
level, compared to patients who were only cal-
cified in tunica media (mean 234.1±29 pg/mL 
and median 238.5 pg/mL) or tunica intima alone 
(mean 260.4±19.9 pg/mL and median 258 pg/
mL) (p<0.001).
A correlation test was conducted to determine the 
strength of the correlation between several varia-
bles with the AAC score. There was a statistically 
significant correlation between AAC score with 
Fetuin-A level (r = -0.9; p<0.001), and IL-6 level 
(r=0.9; p<0.001), where with the lower the level 
of Fetuin-A and the higher IL-6 levels of a pati-
ent, the AAC score will be higher. The value of 
r=0.90 indicates that the strength of the correlati-
on between the two variables is strong.

Factors that influence the occurrence of vascular 
calcification

The purpose of this analysis was to see which 
variables were the most dominant ones affecting 
vascular calcification in regular HD patients. 
The variables that will be included in this mul-
tivariate test were variables with p  ≤0.25 in the 
bivariate analysis that had been done before, na-
mely diabetes, BMI, calcium level, Fetuin-A le-
vel, IL-6 level, albumin level, and AHSG gene 
polymorphism. Based on Table 3, a formulation 
can be made in predicting the occurrence of aor-
tic calcification: aortic calcification prediction = 

Risk factor B p PR (CI 95%)

Fetuin-A levels < 204 pg/ml
IL-6 levels ≥ 53.05 mg/dL
Constanta

3.09
2.97
-9.56

0.001
0.002
<0.00

22.0 (3.32-145.91)
19.50 (2.87-132.41)

Table 3. Multivariate analysis of factors associated with 
vascular calcification (final step)

Logistic regression test: B, Backward test; PR (CI95%), Prevalence 
Ratio (Confidence Interval);

DISCUSSION

Chronic kidney disease (CKD) is a serious he-
alth problem. It has many risk factors that lead to 
declining of renal function. Genetic components, 
gender, especially men, age, diabetes, hyperten-
sion, are some of those risk factors (11). Our stu-
dy found that the prevalence of CKD was more 
common in male patients (61.3%).This result is 
in line with the research of Lumtergul et al. in 
CKD patients. They found that between two gro-
ups of dialysis and non-dialysis patients in Tha-
iland, the majority of patients were male (55.4% 
and 53.5%, respectively) (12). In this study, we 
found that hypertension was the most common 
comorbid disease. Hypertension increases intra-
glomerular pressure leading to glomerulosclero-
sis and decreases renal function (10). 
In this study, the median calcium level, mean phos-
phate level, and calcium phosphate multiplication 
were still within the target range for dialysis pati-
ents determined by Kidney Disease Outcomes Qu-
ality Initiative (K/DOQI), which is 8.4-9.5 mg/dL 
for calcium, 3.5-5.5 mg/dL for phosphate and <55 
mg2/dL2 for multiplication of calcium phosphate 
(13). Its target range was achieved probably be-
cause almost all patients had taken the phosphate 
binders drugs. However, unfortunately, data about 
the type of phosphate binder medicines consumed 
by patients were not available.
Fetuin-A levels in this study were lower, where-
as IL-6 levels were higher than normal values. 
In line with our study, El-Shehabyet al. in Egypt 
also found that serum Fetuin-A concentrations 
were lower in HD patients compared to the con-
trol group (14). Likewise, research conducted by 
Alwahaibi et al. in Oman found that the mean 
serum IL-6 concentration was higher in HD 
patients compared to healthy individuals (15). 
Uremia, genetic factors such as Single Nucleo-
tide Polymorphism (SNPs), persistent infection, 
oxidative stress, excess fluid, obesity, and old age 
can increase IL-6 concentrations and reduce 



51

Muzasti et al. AHSG gene and aortic calcification

Fetuin-A levels. Likewise, with other dialysis-re-
lated factors such as bio-compatible membranes, 
non-sterile dialysate, and bank filtration (7).
From the results of the AHSG gene polymorphi-
sms, it was found that the majority of patients had 
CG genotype (50.9%), followed by CC genotype 
(46.2%) and GG genotype (2.8%). Our finding is 
less consistent comparing with a study conduc-
ted by Altuntas et al. in 2017 involving 152 HD 
patients in Turkey. They found that the majority 
of research subjects had CC genotype (61.8%), 
followed by CG genotype (34.2%), and GG ge-
notype (4.0%) (16). This difference may be due 
to different races between the subjects of this stu-
dy with previous studies.
This study proves that the prevalence of vascular 
calcification based on plain abdominal lateral ra-
diography examination in chronic haemodialysis 
patients is quite high, 69.8% with a median (min-
max) AAC score of 7 (0-22). Publications in recent 
years have shown that the prevalence of vascular 
calcification varies greatly from 60-100%, depen-
ding on the diagnostic method and the location 
of examination used, and in the region where the 
study was carried out (17). Vascular calcification 
in HD patients can occur in both arterial layers, in-
tima, and media. Both types can be observed thro-
ugh the abdominal aorta (18). Our results found 
that most patients experienced calcification in both 
tunica (42.5%) followed by tunica media (22.6%).
The location of vascular calcification was related 
to the levels of Fetuin-A (19). The same results 
were also evident in this study and previous stu-
dies, which showed that the Fetuin-A level was 
independently associated with vascular calcifica-
tion, i.e. the lower level of Fetuin-A, the more 
extensive vascular calcification and the more ri-
gid aorta (19,20), so that patients who experien-
ced vascular calcification in both tunica intima 
and media had the lowest level of Fetuin-A com-
pared to other groups. Ziyrek et al. were found 
that a lower level of Fetuin-A had a thicker tunica 
intima and media (21).
Fetuin-A, also called Alpha 2-Heremans Schmid 
Glycoprotein (AHSG), is a cysteine   protease in-
hibitor. From the literature, Fetuin-A has a role 
in inhibiting the process of osteoblastic calvaria 
mineralization in mouse matrix cells (22,23). Fe-
tuin-A level is usually lower in CKD patients and 
has been linked to vascular calcification (3). Our 
results statistically show that the lower the level 
of Fetuin-A, the higher the risk of vascular calci-

fication. In line with this study, Joachim et al. and 
Zheng et al. found that the prevalence of vascular 
calcification was statistically significantly more 
common in the lower Fetuin-A group compared to 
the higher Fetuin-A group (24,25). El Shehaby et 
al. (5) also found that low serum Fetuin A level 
had a significant association between high calcium 
score and valvular calcification, and Marechal et 
al. (2) showed that low serum Fetuin-A level was 
independently associated with aortic calcification 
and higher risk for cardiovascular events. Several 
studies have identified Fetuin-A as a connector 
that is lost in mediating inflammation, atheroscle-
rosis, and calcification in CKD patients, which is 
known as a malnutrition-inflammatory-atheroscle-
rosis-calcification syndrome (2).
In the prior study (6), the AHSG gene polymorphi-
sm had an impact on its transcriptional status and 
potentially leading to a reduction of serum Fetu-
in-A concentration, which has a role in inhibiting 
calcification. Therefore, if there is a decrease in 
Fetuin-A serum concentration, it may affect the de-
velopment of skeletal and ectopic calcification (6). 
A person carrying the Thr256Ser amino acid re-
duced his serum Fetuin-A level significantly (26). 
Stenvinkel et al. (7) found that patients carrying 
the AHSG 256Ser allele had a lower Fetuin-A le-
vel than a patient carrying a 256Thr allele. This 
genotype, along with inflammation, has a higher 
risk of cardiovascular death, which seems to be 
caused by accelerated atherosclerotic and calcifi-
cation due to low Fetuin-A levels in renal disease 
(7). Our study also had similar results. The group 
of patients who had G alleles, both heterozygous 
and homozygous (CG and GG genotypes), is more 
experienced in vascular calcification (91.2%), so 
they had a higher risk of developing vascular cal-
cification comparing with the C homozygous gro-
up (CC genotype).
In CKD, vascular smooth muscle cells (VSMCs) 
changes to osteochondrogenic cells and cause the 
release of matrix vesicle, the formation of calci-
um/phosphate nanocrystal nucleation points. The-
se processes are mediated by inflammation (27). 
Interleukin-6 (IL-6) is a pro-inflammatory cytoki-
ne that increases in patients with CKD (28). Incre-
ased IL-6 has shown to play an independent role 
in the progression of carotid atherosclerosis in the 
first 12 months of dialysis therapy (28). Our study 
has shown that patients with IL-6 levels ≥70 pg/
mL had a higher risk of vascular calcification. Our 
study was similar to Kaminska et al. who found 
that IL-6 was correlated with calcium score 
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as a prediction of vascular calcification in CKD 
patients (28). Tint et al. also found that vascular 
calcification correlated with inflammation and was 
marked by high levels of IL-6 (7).
Besides inflammation, malnutrition states, which 
are assessed by serum albumin concentration, are 
also an independent risk factor of vascular calcifi-
cation. A high circulating calciprotein complexes 
have been detected in pathological vascular cal-
cification. Albumin prevents maturation of cal-
ciprotein particles as pathological mineralization 
(22,23). Fetuin-A level in haemodialysis patients 
shows a positive correlation with albumin serum 
(29). Stenvinkel et al. and Hamano et al. also fo-
und an association between Fetuin-A and albumin 
(2). So with a decrease in Fetuin-A levels, the po-
ssibility of albumin levels will also decrease (30). 
In our study, patients with albumin levels<3.9 mg/
dL had a higher risk of vascular calcification. Our 
results were consistent with Choi et al. They found 
that in haemodialysis patients, the AAC progressi-
on was in line with lower levels of albumin (31).
Diabetes mellitus has a risk of increasing the inci-
dence of coronary calcification (32). Hyperglyce-
mia can increase the expression of vascular Bone 
Morphogenic Protein (BMP)-2 and BMP-4. This 
high activity of BMP was associated with vascu-
lar calcification (33). We found that diabetes as a 
comorbid disease of CKD had a significant rela-
tionship with vascular calcification. Our findings 
were similar to Russo et al. who found that risk 
vascular calcification was higher in people with 
diabetes compared with non-diabetics (33).
The relationship between calcium dysregulation 
and vascular calcification remains controversial. It 

is difficult to show the direct effect of long-term 
calcium or phosphate levels on vascular calcifica-
tion because the levels of both often change and 
are rarely constant in HD patients (34). Previous 
studies have shown that there is a relationship 
between increased serum calcium level>10.5 mg/
dL and serum phosphorus level>5.5 mg/dL with 
calcification in CKD patients (35). However, the 
presented study and the research conducted by To-
ussaint et al. obtained different results, in which 
there was no relationship between phosphate level 
with vascular calcification (36). This may be due 
to selection bias when blood sampling is only done 
once. Also, data on the consumption of phospha-
te binders drugs are unclear, so there is no known 
effect on calcium and phosphate levels when a 
blood sample is collected.
In conclusion, AHSG Thr256Ser gene polymorp-
hism showed an association with vascular calcifi-
cation in regular haemodialysis patients. The gro-
up of patients who had G allele heterozygous or 
homozygous (CG and GG genotypes) had a higher 
risk of vascular calcification. Besides, serum Fe-
tuin-A levels and serum IL-6 levels are the most 
dominant risk factors of vascular calcification.
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ABSTRACT

Aim To determine risk factors for deep vein thrombosis (DVT) in 
hospitalized patients in a 10-year follow-up.

Methods In this observational study data were collected from the 
disease history of patients admitted to the Department of Angio-
logy of the Clinical Centre University of Sarajevo in the period of 
10 years (2008-2017). Of 6246 hospitalized patients, 1154 were 
with established diagnosis of DVT and included in the study as a 
basic inclusion criterion.

Results Provoked venous thromboembolism was recorded in 
45.75% of hospitalized patients. In 54.25% cases DVT was cla-
ssified as idiopathic; in the remaining cases with DVT external 
risk factors were identified. Every fourth patient had a history of  
malignancy, and this risk factor was significantly more common 
among women and younger patients. Cancer of female reproduc-
tive organs, colon, lung, breast and prostate cancer were most 
common. One of 10 women had DVT during pregnancy or po-
stpartum period. Out of the total number, 10.9% patients had DVT 
after surgery, 2.3% after injury. DVT was found in 1.6% of drug 
addicts. Rethrombosis was diagnosed in 5.2% patients within a 
year, while 9.2 % patients had rethrombosis within five years.

Conclusion Provoked venous thromboembolism is an entity that 
can be prevented. Malignancy and surgical treatment are the most 
common risk factors and these patients should be treated with spe-
cial care. The creation of a register of patients with venous throm-
boembolism in Bosnia and Herzegovina  would enable the deve-
lopment of a preventive strategy in the groups of patients at risk.

Key words: risk factors, thrombosis, treatment
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INTRODUCTION

Venous thromboembolism (VTE) includes two 
clinical entities, deep-vein thrombosis of the leg 
or pelvis and its complication, pulmonary em-
bolism (PE) (1). Incidence of VTE in European 
population is about 104 to 183 per 100,000; it 
is predominantly a disease of older age, and an 
incidence rate after 45 years of age is generally 
higher in males (1). Diagnosis of DVT is diffi-
cult and unreliable. DVT often exists without 
clinical signs (without pain, temperature, and 
edema) which can be found in approximately 
50% of patients (2). Provoked DVT is caused 
by a specific event (3). Thrombosis is caused  
by injury of the blood vessel i.e. endothelial 
dysfunction, by venous or circulatory stasis or 
hypercoagulable state (4,5). The most common 
causes are related to trauma, infections, surgical 
procedures and immobilization (4). Cardiovas-
cular disease and cardiac failure, myoloprolife-
rative diseases, malignant diseases, inflamma-
tory bowel disease, severe systemic illness and 
iatrogenic vascular injury, previous venous 
thrombosis, excessive pulmonary embolism and 
chronic pulmonary hypertension are particularly 
significant risk factors (4,5). Another group of 
risk factors involve inherited risk factors, e.g. 
coagulation disorders, hereditary thrombophi-
lia, genetic predisposition characterized by or 
disrupting anticoagulation potential or a disor-
der that induces a procoagulant state (4,5). The 
diagnosis is based on anamnestic data, clinical 
findings, analysis of coagulation parameters 
(non-specific) and D-dimer (negative D-dimer 
result excludes the existence of DVT while po-
sitive results indicate additional diagnostic met-
hods) (6). Confirmation of the diagnosis is done 
by Colour Doppler (6). 
Research will serve for better understanding of 
etiological factors for venous thromboembolism. 
In Bosnia and Herzegovina there have been no 
similar studies, and the data will be beneficial for 
clinicians in everyday clinical work.
The aim of this study is to determine risk factors 
for deep vein thrombosis in hospitalized patients 
in a 10-year follow-up in the Clinical Centre Uni-
versity of Sarajevo.

PATIENTS AND METHODS

Patients and study design

In this observational study data were collected 
from the disease history of patients admitted 
to the Department of Angiology of the Clinical 
Centre University of Sarajevo in the period of 10 
years (2008-2017). Out of 6246 hospitalized pa-
tients in that period, 1154 (18.48%) with establis-
hed diagnosis of DVT were included in the study 
as the basic inclusion criterion. 
Data on individual risk factors, complications 
of baseline disease, as well as appearance of ret-
hrombosis were collected. Incomplete informati-
on in the history of the disease was the exclusive 
criterion for the study.

Methods

The diagnosis was confirmed by ultrasound VI-
VID S5 with 12 L linear probe (General Electric, 
Boston, Massachusetts, United States) or Logiq 
Book XP with 8L curvilinear probe (General 
Electric, Boston, Massachusetts, United States)  
along with values of fibrinogen (reference value 
is 5.3-10.3 mmol/L) and D-dimer value (referen-
ce value is <0.55 μg/L). 

Statistical analysis

The χ2 test, Mann-U Whitney test, Pearson and 
Spearman’s correlation were used for an analysis. 
χ2 test of independence (with Yates’s correction 
for continuity) was used to investigate the rela-
tionship between sex and frequency of risk fac-
tors (phi - measure of association between two 
binary variables).
The relationship between the age of the patient 
and the existence of provocative exogenous fac-
tor for DVT was investigated by the Pearson co-
efficient (r). The level of statistical significance 
for p<0.05 was accepted. Preliminary analyses 
were carried out in order to confirm the assump-
tions about normality, linearity and homogeneity 
of the variance. The malignancy data did not 
meet the Pearson correlation criteria, so the Spe-
arman correlation coefficient (ro) was calculated.

Mlačo et al. Provoked venous thromboembolism during ten-year follow up
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RESULTS

Of the total number of DVT patients (n=1154), 
600 (51.99%) were females and 554 (48.01%) 
were males. A total of 528 (45.75%) patients 
were classified as provoked DVT because an 
exogenous risk factor for deep vein thrombosis 
was detected, of which a history of malignancy 
was the most represented one, 299 (56.6%).
According to the gender, history of malignancy 
and surgery within a few months before hospi-
talization due to DVT were the most presented 
risk factors in both females and males, 176 (out 
of 329; 53.5%) and 123 (out of 199; 61.8%), and 
76 (23.1%) and 50 (25.1%), respectively.
Among 329 female patients 58 (17.6%) had DVT 
in pregnancy or in the postpartum period (Table 1).

19.51% of all malignancies (4.33% of all males 
with DVT). No statistically significant difference 
in presentation of individual malignancies was fo-
und between the genders (Table 3).
A recurrence of deep venous thrombosis was dia-
gnosed in 175 (15.1% of 1154 patients diagnosed 
with DVT) patients. The majority of patients, 154 
(out of 1154 patients; 13.3%) were treated for the 
first time diagnosed rethrombosis, while 15 (out of 
1154 patients; 1.3%) of cases were treated for the 
second rethrombosis. In  six (out of 1154; 0.5%) 
patients three or more reccurences were noticed, 

No (%) of patients
Risk factor Females Males Total p phi
Malignancy 176 (53.4) 123 (61.8) 299 (56.6) 0.008 -0.08
Drug abuse 5 (1.5) 14 (7.0) 19 (3.5) 0.043 0.06
Pregnancy 58 (17.6) 0 58 (10.9) / /
Surgery 76 (23.1) 50 (25.1) 126 (23.8) 0.059 -0.05
Injury 14 (4.2 ) 12 (6) 26 (4.9) 1.0 -0.006
Total 329 (62.3 ) 199 (37.7) 528 (100)

Table 1. Risk factors for deep venous thrombosis (DVT)

Phi, association between two binary variables

Risk factor r/ro p Explanation

Malignancy -0.138 0.018
Small negative correlation - rare 

malignancy preceded DVT in older 
patients

Drug abuse -0.202 <0.0005
Small negative correlation - less 
narcotics preceded DVT in older 

patients 

Pregnancy -0.379 <0.0005 Medium negative correlation - rare 
pregnancy DVT in older patients 

Surgery 0.007 0.818
Small positive correlation - more 

frequent surgery preceded DVT in 
elderly patients 

Injury 0.015 0.616
Small positive correlation - more 
frequent injury was preceded by 

DVT in elderly patients

Table 2. Age correlation with risk factor for deep venous 
thrombosis (DVT)

r/ro - correlation between risk factor and patient age

No (%) of patients
Malignity Females Males Total 
Cancer of female reproductive 
organs 58 (100) 0 58 (19.4)

Colon cancer 22 (47.8) 24 (52.2) 46 (15.4)
Lung cancer 16 (50 ) 16 (50) 32 (10.7)
Breast cancer 28 (100) 0 28 (9.4)
Prostate cancer 0 23 (100) 23 (7.7)
Cancer of the urinary tract 6 (31.6) 13 (68.4) 19 (6.35)
Pancreas cancer 5 (27.7) 13 (72.3) 18 (6)
Leukaemia / lymphoma 10 (62.5) 6 (37.5) 16 (5.35)
Brain tumour 7 (50) 7 (50) 14 (4.7)
Stomach cancer 6 (66.6) 3 (33.4) 9 (3)
Abdominal tumour 7 (87.5) 1 (12.5) 8 (2,6)
Cancer of the biliary tract 5 (83.3) 1 (16.7) 6 (2.0)
Unknown primary focus 1 (25) 3 (75) 4 (1.3)
Larynx cancer 0 3 (100) 3 (1)
Melanoma 0 3 (100) 3 (1)
Testicular cancer 0 3 (100) 3 (1)
Pelvic cancer 1 (50) 1 (50) 2 (0.6)
Thyroid gland cancer 1 (50) 1 (50) 2 (0.6)
Parathyroid gland cancer 0 1  (100) 1 (0.3)
Pharynx cancer 1 (100) 0 1 (0.3)
Suprarenal gland cancer 1 (100) 0 1 (0.3)
Liver cancer 0 1 (100) 1 (0.3)
Mesothelioma 1 (100) 0 1 (0.3)
Total 176 (58.8) 123 (41.2) 299 (100)

Table 3. Malignancy among patients with deep venous 
thrombosis

An analysis of relationship between gender and 
frequency of risk factors showed that provoked 
DVT was more common in females than in ma-
les (p <0.005; phi = -0.14). Prevalence of mali-
gnancy in females was statistically significantly 
higher compared to males (p=0.008) Prevalence 
of drug addiction was statistically significantly 
higher in males comparing to females, 14 (7.0%) 
and five (1.5%), respectively (p=0.043) (Table 1).
An analysis of relationship between patients’ 
age and provocative exogenous factor for DVT 
showed reduced prevalence of provoked DVT in 
older patients (r = -0.093; p=0.002).
The most common malignancy in women was 
cancer of female reproductive organs, which was 
presented in 58 (out of 176; 32.95%) (1/3 of all 
malignancies in women, or in almost every ten 
among 600 women with DVT (58/600; 9.67%). In 
male patients prostate and testicular cancer were 
the most common, in 27 (out of 123; 21.95%) pa-
tients, i.e. every twelfth man had prostate or testi-
cular cancer (4.87% out of 554 males with DVT); 
it was similar to colon cancer, 24 (out of 123; 
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while 60 (out of 1154; 5.2%) patients had a ret-
hrombosis within a year and 106  (9.2%) patients 
had a rethrombosis within five years. The avera-
ge time between the previous and the current ret-
hrombosis was 5 years, ranging from rethrombo-
sis during hospitalization (seen in nine patients) 
to rethrombosis 50 years later. No significant 
difference in the occurrence of rethrombosis and 
in the time period between the episodes of DVT 
in males compared to females was found (p=0.78; 
phi=0.10, and p = 0.39; z = -0.84, respectively).

DISCUSSION

The clear exogenous risk factor venous throm-
boembolism was detected in 45.75% of our pati-
ents and DVT was identified as provoked, which 
is less in the comparison to the previous studies 
(7). A number of risk factors for DVT has been 
identified and now it is widely accepted that 
many of these factors can act (1). Every fourth 
patient in our study had a cause in malignancy. 
Malignancy has long been recognized as a risk 
factor for DVT, which is explained by multiple 
pathophysiological mechanisms including di-
rect hormonal tumour effects, surgical treatment, 
chemotherapy, immobilization (1). Cancers of 
female and male reproductive organs, colon, lun-
gs and breast were the most common among our 
hospitalized patients with DVT, which somewhat 
corresponds to literature data where, as the most 
common types of tumours found in patients with 
lungs, colon, breast and prostate cancer (2); it co-
uld be explained by the high prevalence of these 
malignancies in general population in the world 
(1). On the other hand, it is stated that oncology 
patients, those with ovarian, brain and pancreatic 
cancer have the highest incidence of VTE, while 
those with head and neck cancer, the bladder and 
breast have the least risk (8). Pregnant women 
have about 4 times the risk of venous thrombo-
embolism compared to non-pregnant reproducti-
ve women (9); in our study 1 out of 10 women 
had DVT in pregnancy or postpartum period. 
This risk starts already in the first trimester of 
pregnancy (9). Pregnancy increases the risk of 
DVT due to the combination of immobilisation, 
venereal and inoculum vein cavity compression, 
hormonal effects and hypercoagulability (9).

Our results of risk factors analysis are compara-
ble with the results of a similar study in the Uni-
ted States that included 885 patients with DVT 
over a 10-year period (10): in 25.9% of our pati-
ents  malignancy was found, which is considera-
bly more than 10% of patients in the US study. In  
most of other studies oncology patients account 
for 15-20% of all cases of venous thromboembo-
lism (11). On the other hand, only 10.9% of our 
patients had DVT that could be associated with 
surgery, while in the US study, as many as 35% 
of patients had a postoperative incident (10). Pro-
longed surgery or lack of thromboprophylaxis in 
particular increase this risk; the literature sugge-
sts that the postoperative risk is greatest for abdo-
minal cancer, hip replacement, or neurosurgery 
with deficiencies (12). Injuries, as a risk factor, 
are also less represented in our results. In up to 
50% of patients with venous thrombosis, heredi-
tary prothrombotic disorders (genetic mutations 
with loss of antithrombin III, protein C, or prote-
in S function, or with the enhancement of factor 
V Leiden or prothrombin) can be identified (13).
Rethrombosis showed up in 5.2% and 9.2% of our 
patients within a year and  five years, respectively, 
which is considerably lower than shown in other 
studies, 7% and 21.5%, respectively (14). It could 
be explained by the fact that high percentage of 
thromboses rests undiagnosed, and that it is po-
ssible that the recurrence was treated in another 
health institution. The risk of rethrombosis is 
higher among patients whose first episode of DVT 
is associated with malignancy, and the smallest 
among patients whose first episode is associated 
with transient risk factors such as surgery (15). 
One study indicates a 60% higher risk of relapse 
in males compared to females (16). In our study, 
rethrombosis was more common in males.
In conclusion, it is recommended to create a re-
gister of patients with venous thromboembolism 
in Bosnia and Herzegovina, which would enable 
the development of a preventive strategy in the 
patient risk groups.
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ABSTRACT

Aim To investigate the usage of chest computed tomography (CT) 
scan score for improvement in diagnostic and treatment efficacy of 
repetitive pleural effusion. 

Methods CT scan scoring system was used as a part of diagno-
stic procedures in patients with repetitive pleural effusion. Patients 
with at least two pleurocentesis were included in the study. Chest 
and abdominal ultrasound, chest x-ray, bronchoscopy, biochemi-
cal, microbiological and cytological analysis of pleural fluid spe-
cimen were performed for all patients. 

Results In a two-year period (during 2017-2018) 79 patients were 
analysed, 27 (34.17%) female and 52 (65.82%) male patients. Ma-
lignant pleural diseases were confirmed in 32 cases (40.5%), non-
malignant pleural effusions in 38 (48.1 %) cases, and nine (11.4%) 
patients rested without exact cause of pleural effusion after two 
pleurocenteses. Binary regression model showed odds ratio of 
1.314; CI 95% 1.119-1.543) (p=0.00088). Confirmed malignanci-
es with pleural effusion were in high correlation with the number 
of points in CT scan score. 

Conclusion CT scan scoring system was helpful for diagnostic 
and treatment decision making in patients with repetitive pleural 
effusion. 

Key words: CT scan, malignancy, pleural effusion, scoring system 



Medicinski Glasnik, Volume 17, Number 1, February 2020

60

INTRODUCTION 

Pleural effusion is very common in everyday clini-
cal practice. It is one of the most challenging pro-
blems in pulmonology clinical practice. Up until 
today it has rested as an unsolved clinical condi-
tion. According to the literature up to 30% of ple-
ural effusions remain etiologically undiagnosed 
without surgical procedure (1). The most appro-
priate is video assisted thoracoscopy (VATS) (2). 
Well-defined diagnostic and treatment guidelines 
include -chest x-ray, chest ultrasound, bronchos-
copy, chest CT scan. Formerly chest CT scan score 
was established to help decision making for dia-
gnostic and treatment purposes (3). 
Because of a widespread differential diagnosis 
and possible overlap of two or more causes of 
pleural effusion diagnostic approach should be 
made very carefully (4).
Diagnostic procedure may include a lot of 
challenges, sometimes an overlap of two or 
more causes of the development such as in-
flammatory lung and pleural diseases, with or 
without infection, pulmonary embolism, pleu-
ral tuberculosis and connective tissue diseases, 
malignant tumours of the lung and pleura, meta-
static tumours of distant localization, and many 
others (5). Criteria for distinguishing exudates 
from transudates are quite pre-exaggerated, but 
there are numerous borderline cases (6). After 
the use of numerous diagnostic procedures as 
many as 30% of pleural effusions remain uncle-
ar and sometime need more aggressive methods 
(7, 8, 9). Among them, however, is the least ag-
gressive procedure of video assisted thoracos-
copy (VATS) (10). Uncertainty for precise dia-
gnosis may be the reason for establishing more 
aggressive approach in the early phases of tre-
atment of pleural effusion (11). One of the most 
commonly used diagnostic procedures, which 
is also in many cases used as a helpful method 
in decision making of treatment, is chest ultra-
sound (12). Repetitive pleural effusion is one 
of the most common diagnostic and therapeutic 
challenges. There are a few chest CT scan sco-
ring systems for distinguishing different cases 
of pleural effusion. Two of them are used in cli-
nical practice: one for differential diagnosis of 
malignant pleural effusion (8) and the other one 
for distinguishing inflammatory pleural effusi-
on from others.

All scoring systems were established to improve 
diagnostic efficacy in repetitive pleural effusions 
without etiologic diagnosis.
The aim of this study was to examine the usage of 
chest computed tomography (CT) scan score for 
improvement in diagnostic and treatment efficacy 
of repetitive pleural effusion. We choose the sco-
ring system for differentiation of malignant ple-
ural effusion from others, because of that non in-
flammatory repetitive pleural effusions are the most 
common challenge in everyday clinical practice. 

PATIENTS AND METHODS 

Patients and study design

A retrospective observational study of patients 
with pleural effusion treated during the peri-
od from January 2017 to December 2018 in the 
Department of Pulmonology, General Hospital 
Tešanj was performed. The study involved 79 
patients, 15-80 years old, for whom ultrasound 
guided pleurocentesis was performed with com-
plete biochemical and microbiology tests, Bacil 
Koch in direct smear (BK) and cytology analysis. 
Biochemical analysis of pleural fluid specimen 
was performed for all patients. Patients with tran-
sudate were excluded from the study. All patients 
had recurrent pleural effusion (Figures 1, 2) and 
pleurocenteses were performed at least two times 
for every patient. Inclusion criteria were repeti-
tive pleural effusion without exactly confirmed 
diagnosis. Exclusion criteria were repetitive ple-
ural effusion in heart failure and end-stage renal 
disease without concomitant diagnosis. Chest x-
ray was performed before pleurocentesis, and two 
hours after the procedure to check for the presence 
of artificial pneumothorax (as the most common 
complication of pleurocentesis). Pleurocenteses 
were performed after an ultrasound examination 
and with ultrasound guided puncture needle.  
Among two dialyzed patients patientpleural empye-
ma was confirmed in one patient, and in the other 
one the non-small cell lung carcinoma (NSCLC) 
was confirmed. None of them was  included in the 
study because of concomitant disease with the ter-
minal renal failure with dialysis treatment.

Methods 

For all patients the chest x-ray was performed at 
the time of admission to hospital. 
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Routine laboratory examination included sedi-
mentation rate (SE), blood count, total plasma 
proteins, albumin and globulin, C-reactive prote-
in, blood urea and creatinine, blood gas analysis. 
Pleural fluid specimen was analysed according to 
precisely established protocol including biochemi-
cal analysis and cytology examination (by expe-
rienced pathologist) in order to examine the pre-
sence of malignant cells. Microbiological analyses 
for non-specific infections, BK analysis (direct 
smear microscopy and Lowenstein culture) were 
performed. Other examinations were performed 
according to clinical status and previous diseases. 
Chest and abdominal ultrasound and bronchos-
copy were performed for all patients. In the cases 
where CT scan showed possible visible tumour, 
control bronchoscopy was performed however, 
in some cases, there was no pathohistological 
conformation in biopsy specimen. If the chest 
CT scan was highly suspected for lung neoplasm 
in the first CT scan imaging, without pathohisto-
logical confirmation, control chest CT scan was 
performed after two months.  
Chest CT scan was performed with contrast 
except for the patients with impaired renal func-
tion, calculated by the renal clearance equation 
with method of the Modification of Diet of Renal 
Disease (MDRD) if creatinine clearance was be-
low 45 mL/min.
Chest CT scan was evaluated according to the pre-
viously described criteria (13-15) (Table 1). CT 
scan predicting score ˃7 determined very suggesti-
ble malignancy. Volume (measured in mL) of the 
present pleural effusion was determined by ultraso-
und measuring a relative distance (in mm) between 
visceral pleura and the chest (16) (Table 2). 

Statistical analysis

Analysis was performed using descriptive stati-
stics (frequency analysis), distribution and corre-
lation of confirmed results of malignancy with the 
calculation of chest CT scan score. Correlation 
between the number of points in CT scan calcu-
lation score and malignancy appearance was de-
termined using binary logistic regression analysis.

RESULTS 

Among 79 patients there were 27 (34.2 %) female 
and 52 (65.8%) male. Average age was 63 years 
(SD=14.4). For every patient at least two pleuro-
centeses were performed. Two paracenteses were 
performed in 56 (70.9 %) cases, three were per-
formed in 11 (13.9 %), four or more paracenteses 
were performed in 12 (15.2 %) patients. More 
than two paracenteses were performed mostly 
for patients with cancer. For eight patients with 
malignant effusion pleurodesis was done. A num-
ber of paracentesis more than four could not be 
exactly determined, because there were no exact 
data for paracenteses after the last discharge from 
our hospital. Paracenteses performed before the 
first admission in our hospital and noted in disc-
harge letter were counted. 
Malignant pleural diseases were confirmed in 32 
(40.5%) cases, non-malignant pleural effusions 
in 38 (48.1%) cases, and nine (11.4%) patients 
rested without exact cause of pleural effusion af-
ter two pleurocenteses.
Primary malignancy in the chest organs (lung, 
breast, esophagus, pericardium) were found in 23 
(out of 32; 40.5%) patients. Confirmed primary 
malignancies in other organs were found in six 
(18.8%) patients, two (6.3%) patients had lymp-
homa or leukaemia as primary malignancies, in 
one (3.1%) patient with lung metastases primary 
cancer was not found. 

CT findings Score (points)
Pleural lesion (nodule, mass or thickening) ≥ 1 cm 5 
Lung mass or nodule ≥ 1 cm 3 
Abdominal mass 3 
Liver metastases 3 
Absence of pleural loculations-separations 2 
Absence of cardiomegaly 2 
Absence of pericardial effusion 2 

Table 1. Chest CT scan prediction score for determination 
of malignancy in patients with suspected malignant pleural 
effusion

Maximal distance between 
the chest wall and pleural 
effusion  (mm)  

Considered 
equivalent 

volume (mL)

Variable range 
(mL)

0 8 0-100
5 80 20-170
10 170 50-300
15 260 90-420
20 380 150-660
30 550 210-1060
40 1000 420-1670
50 1420 650-1840

Table 2. Relative distance between visceral pleura and the 
chest wall in consideration of pleural effusion volume

Burnazović-Ristić et al. CT scan score in repetitive pleural effusion
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Among 32 patients with confirmed malignan-
cies the most common was breast cancer, in 
eight (10.1%) cases, followed by NSCLC in two 
(2.5%). In one case lung metastatic carcinoma 
was confirmed, but the primary site of carcinoma 
remained unknown.  
Non-malignant pleural effusion was found in 
38 (48.1%) cases with confirmed diagnosis. 
Out of all non-malignant pleural effusion infec-
tive pleural effusion, excluding TB, was found 
in 21 (27.6%) cases; among them 16 (21.5 %) 
cases with confirmed pleuropneumonia without 
suppurative complications, and two (2.5 %) cases 
with confirmed empyema; three (3.8%) cases had 
pneumonia with suppurative complication. In six 
patients (7.6%) non-infective pleural effusions 
was found caused by systemic connective tissue 
diseases.  In 11 (13.9%) cases specific pleuritis 
was confirmed. In nine (11.4%) cases etiological 
diagnosis was non-confirmed (Table 3). 

Binary regression analysis of correlation between 
confirmed malignant tumours and chest CT scan 
score showed the odds ratio of 1.314 (CI 95%; 
1.119-1.543) (p=0.00088).  It is confirmed that 
malignancies with pleural effusion were in high 
correlation with CT scan score.   

DISCUSSION 

Here we analysed patients with two or more per-
formed pleurocentesis as a consequence of re-
petition of pleural effusion, with or without pre-
viously confirmed diagnosis, by which pleural 
effusion could be explained. Among the patients 
with confirmed malignancies, the most common 
was non-small cell lung cancer (NSCLC), 
followed by breast cancer. In one case metastatic 
lung cancer was confirmed, but the primary can-
cer site was unknown. 
Undiagnosed recidivate pleural effusion is one of 
the most important challenges in pulmonology. 
Ultrasound is largely used for diagnostic purpose 
in pleural and lung pathology (16) because the 
tumour or other pathology mass is in touch or 
near the thoracic wall. On the other hand, endos-
copic ultrasound helps to diagnose changes near 
bronchial tree, and because of the proximity of 
pathological changes of the bronchi wall it is of 
crucial importance (17). Ultrasound is one of the 
most important tools in clinical decision making, 
both in chronic conditions and in emergencies 
(18). In addition to improving the use of ultra-
sound in emergencies, a BLUE (Bedside Lung 
Ultrasound in Emergency) system was establis-
hed (19, 20). Normally some fluid is present in 
pleural space, around 5-15 mL. Sometimes very 
small amount of pleural effusion can be detected 
(21). It is known that ultrasound is more sensitive 
than chest X-ray for detection of pleural effusion. 
Cutoff amount is 100 mL and 300 mL of pleural 
fluid respectively (22). 
A low frequency ultrasound probe (2-5 MHz) is in 
the routine use. It is more appropriate for the pre-
sentation of deep structures, which is a common si-
tuation with pleural effusion. As much as 10-15 cm 
deep pleural fluid can be visible (23). High frequ-
ency ultrasound transducer is more precise, but only 
structures in 2-4 cm distance can be visible (24).  
Some limitation in use of chest ultrasound should 
be noticed. It is very important to know the ul-
trasound characteristics of chest and lung tissue. 

Diagnosis No (%) of patients
Malignant diseases with pleural effusion
Carcinoma bronchi (NSCLC) 11 (13.9)
Carcinoma microcellular 2 (2.5)
Adenocarcinoma bronchi 1 (1.3)
Carcinoma mucinocellulare 1 (1.3)
Carcinoma metastaticum pulmonis 1 (1.3)
Lymphoma malignum 1 (1.3)
Chronic lymphocytic leukemia (CLL) 1 (1.3)
Carcinoma mamae 8 (10.1)
Ring cell carcinoma peritonei 1 (1.3)
Carcinoma hepatis 1 (1.37)
Tumor stromalis hepatis 1 (1.3)
Carcinoma vesicae felleae 1 (1.3)
Carcinoma renis 2 (2.5)
Confirmed malignancies 32 (40.5)
Non-malignant diseases with pleural effusion
Pleuropneumonia 16 (20.3)
Pneumonia abscedens 3 (3.8)
Pleuritis exudativa specifica (TB) 11 (13.9)
Usual interstitial pneumonia (UIP) 1 (1.3)
Empyema pleurae 2 (2.5)
Mixed connective tissue disease 1 (1.3)
Granulomatosis Wegener 2 (2.5)
Granulomatosis non specificata 1 (1.37)
Asbestosis pleurae 1 (1.3)
Confirmed non-malignant diseases 38 (48.1)
Unconfirmed diagnoses with pleural effusion 9 (11.4)
Total 79 (100)

Table 3. Distribution of patients according to confirmed or 
unconfirmed diagnoses

Calculation of CT scan score showed 1-5 points 
in 15 (19.0 %) cases; borderline with six points 
was found in 23 (29.1%), score between 7-10 
points in 24 (30.4%), score 11-16 in14 (17.8%) 
patients; score more than 17 was found in three  
(3.8%) cases. 
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Physiologic thickness of parietal and visceral 
pleura is 0.2-0.3 mm. Pleural thickness of 10 mm 
or more is suggestible to malignancy (25).   
Simple or complex pleural effusions could be 
seen according to echo-sonographic appearance. 
Simple pleural effusion is low echoic. Complex 
pleural effusion is with appearance of septation 
or more heterogeneously echogenic. Hyperecho-
genic fluid without septation is suggestible for 
cellularity in fluid, sometimes red blood cells 
or leukocytes in pleural empyema are present. 
Septation of fluid is present in long duration of 
pleural effusion or repetitive pleurocentesis (26). 
Ultrasound and CT chest scan are together com-
plementary for diagnostic purpose and thereafter 
decision making for optimal treatment. Someti-
mes curative, sometimes palliative. 
There are a few scoring systems for the purpo-
se of differential diagnosis of pleural effusion. 
Others calculate tumour size, location and hete-
rogeneity of tumour mass. Undoubtedly CT scan 
score is useful for differential diagnosis of pleu-
ral effusion (27).
Pleurocentesis is the most commonly used pro-
cedure in the management of malignant pleural 
effusion (28). It is recommended to take out no 
more than 1500 mL to avoid “ex vacuo” reci-
divate of pleural effusion. If there is no more 
than one pocket of effusion, without barriers the 
procedure is very easy. If there is more than one 
pocket, the procedure can be repeated.  Relative 
risk is very low for complications; pneumothorax 
was registered in less than 2% of cases (2). On 
the other hand, it is very important to choose the 
most appropriate treatment for pleural effusion. 
In many cases the treatment was just palliative, 
but it improves quality of life with malignant di-
seases. Modalities of treatment are limited, and 
in strong relationship with patients’ general con-
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ABSTRACT

Aim To compare the localization of lung adenocarcinoma with 
tumour size and lymphovascular invasion (LVI) presence, and to 
determine the frequency of metastasis findings in hilar and media-
stinal lymph nodes depending on the localization of the tumour 
and status of lymphovascular invasion.

Method This observational cross-sectional study included 261 pa-
tients with complete resection of confirmed lung adenocarcinoma. 
The dependence between categorical variables were performed 
with χ2 and Fisher’s exact tests. A p<0.05 was considered as sta-
tistically significant.

Result Metastases to hilar lymph nodes at lung adenocarcinoma 
with central localization and presented lymphovascular invasion 
were more frequently found than tumours with peripheral locali-
zation (p<0.001). In tumours with peripheral localization, lympho-
vascular invasion was less frequent; even in tumours greater than 
7 cm in the largest dimension the presence of LVI was not 100%. 
Metastases to mediastinal lymph nodes in tumours with central 
localization and presented lymphovascular invasion were less 
frequent than in tumours with peripheral localization and presen-
ted lymphovascular invasion (p=0.002).

Conclusion In invasive adenocarcinoma, lymphovascular invasi-
on was much more common in centrally positioned than in pe-
ripherally positioned tumours. Metastases to the hilar and media-
stinal lymph nodes, regardless of the findings of lymphovascular 
invasion, usually originated from upper lobe tumours. 

Key words: Frequency, relationship, post-resection histopatholo-
gical findings, clinical pathological characteristics



67

Grbić and Mehić. Lymphovascular spread in lung carcinoma

INTRODUCTION 

Lung cancer is commonly diagnosed cancer 
in both genders (11.6%) and the leading cause 
(18.4%) of the total cancer deaths (1). The in-
cidence of adenocarcinomas is steadily incre-
asing, contributing to 40-45% of newly dia-
gnosed cases in the last 10 years, so that now 
prevalence of adenocarcinoma is higher than 
epithelioid cell carcinoma; the last one was pre-
viously leading among non-small cell lung car-
cinomas (NSCLC) (2).
Lung adenocarcinoma is often characterized 
by a peripheral localization in the pulmonary 
parenchyma, and therefore has a disguised cli-
nical picture, and is discovered at late stages 
of the disease (3). This type of cancer is most 
commonly found among non-smokers, women 
of up to 45 years of age, younger male and pe-
ople with proven family malignancies (1,2,4).
The trend of lung adenocarcinoma is increasing 
in developed countries, as well as on the Asian 
continent (2,5,6).
Lymphovascular invasion (LVI) in the tumour ti-
ssue is one of the most important diagnostic, pro-
gnostic and predictive factors of this disease, and 
it is listed in the current histopathological classi-
fication (7). Although this classification has been 
multidisciplinary prepared for years, the “inva-
siveness” parameter is multifactorial, imprecise-
ly defined and it is a subject of discussion (1,8). 
According to previous research, the existence of 
LVI leads to an expected bad course of the dise-
ase in terms of invasion to draining lymph nodes 
and frequent distant metastases (as the first signs 
of the disease), frequent relapses and recurrences, 
and shorter overall survival (9-12). The status of 
regional lymph nodes is a strong prognostic indi-
cator and has a major impact on treatment decisi-
ons for patients with NSCLC (13).
The aim of the study was to find out frequency 
of LVI in centrally located lung adenocarci-
nomas (compared to peripherally located ade-
nocarcinomas) by analysing definitive post-
resection histopathological findings, and the 
relationship between LVI and clinical and pat-
hological characteristics (localization, tumour 
size, N status, and frequency of metastasis in 
hilar and mediastinal lymph nodes depending 
on a tumour localization).

PATIENTS  AND METHODS

Patients and study design

This cross-sectional study included 261 patients 
with complete resection with confirmed lung ade-
nocarcinoma at the Clinic for Thoracic Surgery, 
University of Sarajevo Clinical Centre (USCC), 
between January 2017 and December 2018. The 
study approval was obtained from the Ethics 
Committee of the University of Sarajevo Clinical 
Centre, Sarajevo, Bosnia and Herzegovina.

Methods

The preoperative diagnostic protocol consisted of at 
least contrast computed tomography (CT) scan of 
the thoracic and upper abdominal organs with the 
determination of clinical Tumour Nodus Metastasis 
(cTNM) disease stage, a bronchoscopy with biop-
sies, or transthoracic biopsies, histopathological, 
cytological and immunohistochemical analysis, 
a functional lung status for the planned resection 
level, and cardiological evaluation of the patient’s 
ability to be introduced into general anesthesia.
Operative procedures were performed in general 
separated anesthesia, with a prior zonal explorati-
on of mediastinal lymph nodes and thoracoscopic 
exploration of the pleural cavity. In addition to the 
tumour resection (done with a cutter/stapler or by 
placing a double proximal or transfixation liga-
tures), the enlarged hilar and mediastinal lymph 
nodes were resected. An intraoperative temporal 
histopathological resection margin analysis was 
performed in order to find residual tumour tissue.
Pathohistological analysis of the resections was 
performed at the Department of Clinical Cytology 
and Pathology of USCC. Resected lung or lobe with 
tumour was fixed in 10% buffered formalin for 24 
hours, dehydrated in alcohol-growing concentra-
tions, illuminated in chloroform, moulded into ap-
propriate paraffin blocks, slit on a sliding microtome 
at the thickness of 4-5µ, deparaffinised and stained 
with standard (Hematoxylin‒eosin) staining. 
In the pathohistological finding, the status of 
lymphovascular invasion in the tumour was des-
cribed as LVI+ (lymphovascular invasion present) 
and LVI- (non lymphovascular invasion). Surgi-
cal-pathologic staging (tumour size – T and lymph 
node status – N) was assigned according to the 8th 
edition of the lung cancer tumour – node – meta-
stasis classification system (18). Tumour size: T4 
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>7 cm in greatest dimension, or invades any of the 
following structures: diaphragm, mediastinum, 
heart, great vessels, trachea, recurrent laryngeal 
nerve, esophagus, vertebral body, carina, or asso-
ciated with separate tumour nodule(s) in a different 
ipsilateral lobe to that of the primary); T3 >5 and 
≤7 cm in greatest dimension, or directly invades 
any of the following structures: chest wall (inclu-
ding parietal pleura and superior sulcus tumours), 
phrenic nerve, parietal pericardium; or associated 
with separate tumour nodule(s) in the same lobe as 
the primary); T2b >4 and ≤5 cm in greatest dimen-
sion), T2a >3 and ≤4 cm in greatest dimension; 
T2 >3cm and  ≤5 cm, or tumour with any of the 
following features: involves main bronchus regar-
dless of the distance from the carina, but without 
involvement of the carina, invades visceral pleura, 
associated with atelectasis or obstructive pneumo-
nitis that extends to the hilar region, involving part 
or all of the lung; T1c >2 and ≤3 cm in greatest di-
mension, T1b >1 and ≤ 2cm in greatest dimension; 
T1a ≤ 1 cm or less in greatest dimension.
Lymph node status: N0 (no regional lymph node 
metastasis), N1 (metastasis in ipsilateral peri-
bronchial and/or ipsilateral hilar lymph nodes and 
intrapulmonary nodes, including involvement by 
direct extension), N2 (metastasis in ipsilateral 
mediastinal and/or subcarinal lymph node(s).
Tumours localized in the main, lobular and se-
gmental bronchi were classified as centrally posi-
tioned (C), and more distal tumours were classi-
fied as peripherally positioned (P). The tumour 
localization was also related to the corresponding 
lobe in which it was located.

Statistical analysis

The data is presented as absolute value (N), percent-
age (%), and mean value ±standard deviation. The 
distribution of variables was tested with the Kol-
mogorov-Smirnov or Shapiro-Wilk test. For con-
tinuous variables, comparison between the groups 
was performed by Student’s t-test. In the analysis 
of the dependence between categorical variables, 
the χ2 and Fisher’s exact tests were performed. A 
p<0.05 was considered statistically significant.

RESULTS

There was a statistically significant gender diffe-
rence among the patients (male:female= 1.75:1) 
(p<0.001); female population was younger than 

male one (p=0.022). The most commonly found tu-
mour size was T3 in 107 (40.99%) cases; T2b was 
detected in 43 (16.75%) cases; T1b was occasionally 
presented, in 13 (4.98%) cases; T1a was not found. 
N1 (hilar lymph nodes) was found in 125 ca-
ses (47.89%), N2 (mediastinal lymph nodes) in 
only 38 (14.59%) cases; in 98 (37.52%) cases no 
lymph nodes were affected (p<0.001) (Table 1). 

Characteristic p
Age (± SD) ( years)

0.022Male 63 (±1.6)
Female 62 (±2.4)

No (%) of patients
Gender 

< 0.001Male 166 (63.60)
Female 95 (36.40)
Tumour  localization (C/P) 

0.464Central 136 (52.11)
Peripheral 125 (47.89)
Tumour  localization (lobe) 

0.057

Right upper 93 (35.73)
Middle 12 (  4.51)
Right lower 41 (15.71)
Left upper 80 (30.65)
Left lower 35 (13,41)
Tumour descriptor (T) 

< 0.001

T1b 13 (4.98)
T1c 30 (11.69)
T2a 33 (12.64)
T2b 43 (16.75)
T3 107 (40.99)
T4 35 (13.40)
Lymphovascular invasion (LVI) 

< 0.001Present 199 (76.24)
Absent 62 (23.76)
N descriptor 

< 0.001
N0 (negative)                                        98 (37.52)
N1 (positive)                          125 (47.89)
N2 (positive)                            38 (14.59)

Table 1. Characteristics of patients and cancer characteristics

The LVI was more frequently found in lung ade-
nocarcinoma of central position, comparing to 
the one of peripheral position, 117 (44.83%) and 
82 (31.42%), respectively (p<0.001). In terms of 
anatomical division of the lung lobes, tumours 
located in the upper lobes were more frequently 
affected than other ones; the upper right lobe was 
the most frequent localization, in 93 (35.73%) 
cases (p=0.625) (Table 2).
In cases of central position adenocarcinoma no 
LVI was found at T1b. The prevalence of LVI in 
centrally located tumours T1c size was  22.22% 
(two cases out of nine), and in the T2a size almost 
3 times higher, (62.5%) (10 cases out of 16). In 
centrally located tumours with T2b, T3 and T4 
size, the prevalence of LVI was 100%  (p<0.001). 
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In tumours with peripheral localization, the 
frequency of LVI was rare, even in T4 tumors,18 
(94.74%). However, there was statistically signifi-
cant dependence between the presence of LVI and 
T descriptors in tumours with peripheral localiza-
tion (p<0.001), i.e. with higher T descriptor, fin-
ding of LVI had greater probability (Table 3). 

There was a statistically significant relationship 
between LVI findings and metastasis of ade-
nocarcinoma to the hilar lymph nodes in tumours 
located in any lobes of the lung (p<0.001), except 
in the middle lobe (LVI finding in the middle lobe 
tumour will not always mean metastasis to the 
local hilar lymph nodes). There was no signifi-
cant relationship between LVI findings and me-
tastasis in mediastinal lymph nodes at tumours 
located in any lobes of the lung, e.g. the presence 
of LVI in the tumour of any lobe will not always 
mean metastasis to the mediastinal lymph nodes 
(Table 4).

DISCUSION

The presence of centrally and peripherally located 
tumours in the observed sample was almost iden-
tical, although lung adenocarcinomas are usually 
characterized as peripheral lung cancers (14-16). 
The most common localization of the tumour in 
our study was the upper lobes, which is in accor-
dance with the most studies (3,16,17), but in our 
study there was no statistically significant diffe-
rence in the prevalence of tumours according to 
a position (centrally-peripherally) or anatomical 
localization (between five lung lobes).
The absence of the T1a in our sample, as well 
as the finding that at 5% of tumours the largest 
diameter was 2 cm, is probably a result of the 
covert initial course of the disease and therefore 
a relative delay in diagnosis (2,3,8). The highest 

Location of the 
tumour

No (%)  of patients
p

LVI  + LVI - Total 
Central /Peripheral (C/P)
C 117 (44.83) 19 (7.28) 136 (52.11)  p < 0.001
P 82 (31.42) 43 (16.47) 125 (47.89)
Lobe
Right upper 73 (27.97) 20 (7.76) 93 (35.73)

 p = 0.625

Middle 9 (3.45) 3 (1.15) 12 (4.51)
Right lower 34 (13.03) 7 (2.68) 41 (15.71)
Left upper 57 (21.84) 23 (8.81) 80 (30,7)
Left lower 26 (9.96) 9 (3.45) 35 (13.41)
Total 199 (76.25) 62 (23.75) 261 (100)

Table 2. Relationship of tumour localization and status of 
lymphovascular invasion (LVI)

Tumour 
localization 
in LVI+T1b

No (%) of patients with T
p

T1c T2a T2b T3 T4

C 0 2
(22.22)

10
(62.50)

28
(100)

16
(100)

16
(100) <0.001

P 0 1
(4.76)

5
(29.41)

14
(93.33)

44
(95.65)

18
(94.74) <0.001

Table 3. Relationship of T descriptors (tumour size) and cen-
tral/peripheral (C/P) localization according to the presence of 
lymphovascular invasion (LVI+)

No (%) of patients
p

No (%) of patients
pAnatomical position of 

the tumour (lobe) LVI + LVI- Total LVI + LVI- Total

Right upper 36 (94.74) 2 (5.26) 38 (100) <0.001 12 (92.31) 1 (7.69) 13 (100) 0.175
Middle 7 (87.50) 1 (12.50) 8 (100) 0.236 1 (100) 0 1 (100) 0.750
Right lower 22 (100) 0 22 (100) 0.002 7 (100) 0 7 (100) 0.238
Left upper 39 (92.86) 3 (7.14) 42 (100) <0.001 10 (90.10) 1 (9.90) 11 (100) 0.112
Left lower 14 (93.33) 1(6.33) 15 (100) 0.029 5 (83.33) 1 (16.66) 6 (100) 0.507
Total 118 (94.4%) 7  (5.6%) 125 35 (92.1%) 3 (7.9%) 38

Table 4. Frequency of N1 and N2 metastasis depending on anatomical tumour localization and lymphovascular invasion (LVI) status

Figure 1. Nodal status in the presence of lymphovascular invasion 
(LVI) depending on the tumour position central/peripheral (C/P)

Out of the total of 117 patients who had a cen-
trally located tumour and present LVI, 64.10% 
(75/117) had affected N1 (hilar) lymph nodes, 
and in patients with a peripherally located tu-
mour with presented LVI, 52.38% (43/82) had 
affected hilar lymph nodes (p<0.001) (Figure 1).
Out of the total of 117 patients with central tu-
mour localization and present LVI, 18 (15.38%) 
had N2 metastasis in ipsilateral mediastinal and/
or subcarinal lymph nodes and in patients with 
a peripheral tumour position and present LVI 18 
(out of 82), 21.96% had mediastinal lymph nodes 
affected (p=0.002).
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prevalence of tumours > 5cm and> 7cm in size 
in the analysed sample contributed greatly to the 
statistically significant difference between tu-
mour descriptors.
The presence of LVI was found in 76.24% of the 
tumours, which corresponds with the data from 
the current WHO classification of lung tumours, 
where it was found in 70-90% of the lung ade-
nocarcinoma resections (7).
The difference in the representation of the N des-
criptor in our patients was statistically significant, 
where node negative was found in 37.52%, N1 
in 47.89% and N2 in 14.59%, which is partially 
compatible with the results of other studies (19, 
20, 21). In the total of 1526 NSCLC resection 
samples, Higgins et al. found 80% node-negative 
(N0), 15.4% node-positive (N1) and only 4.72% 
node-positive (N2) (19). Similar results were re-
ported by Kotoulas et al. (20), who found 40.1%, 
32.1%, and 24.5% respectively, out of 557 ope-
rated patients with NSCLC. In 171 patients with 
resected NSCLC up to stage IIIA disease, a group 
of Korean authors found no metastasis in hilar 
and mediastinal lymph nodes in 77.8% cases, 
while the N1 and N2 descriptors were found in 
11.7% and 10.5 % cases, respectively (21). Chao-
Yu L et al. (22) have found that hilar/interlobar 
nodal involvement and poorly differentiated hi-
stological grade were significant predictors of 
worse overall survival.
Lymphovascular invasion was a much more 
frequent finding in centrally than peripherally 
located lung adenocarcinoma in our study. A gro-
up of Chinese authors has found more frequent 
LVI in centrally located tumours sized 1-4 cm, 
which showed higher levels of nodal metastases 
compared to peripherally located adenocarci-
nomas (14). Youngkya et al. also showed more 
frequent LVI in central tumours and a worse 
course of illness (16). When talking about anato-
mical tumour localization, in this research 63.5% 
of all positive LVI were found in the adenocar-
cinomas located in the upper lobe of the lungs. 
Studies of Kotoulas et al. indicate that the size of 
the primary tumour with metastases was lower 
in adenocarcinomas compared to squamocellular 
carcinomas, and that adenocarcinomas, although 
smaller in size, are more aggressive than squa-
mocellular carcinomas due to a greater presence 
of LVI (20). Sakao et al. found metastases to the 

hilar lymph nodes in 11, and in 34 (out of 170) 
cases metastases to the mediastinal lymph nodes 
in patients with resected NSCLC of the middle 
lobe; metastases to the upper mediastinal lymph 
nodes meant a negative prognostic factor in these 
patients (23).
The LVI finding follows the tumour size in our 
study, suggesting that the LVI finding is more cer-
tain in tumours with a larger diameter. Other stud-
ies have shown similar findings, where increasing 
LVI involvement linearly tracks tumour growth 
(24-26). In a large meta-analysis of 20 studies 
with a total of 8032 patients with NSCLC’s with 
maximal tumour size of 3 cm, LVI is identified 
as a strong prognostic indicator for poor outcome 
for patients with surgically managed stage I lung 
cancer, and the most frequent finding of LVI had 
the largest observed T descriptor (T1c) (24). Fu-
nai et al. have found positive LVI in early stages 
of lung adenocarcinoma (T1A and T1B), in 22 
cases out of 143 analysed patients, concluding 
that LVI is an independent predictive factor (25).
With the aim to evaluate the characteristics and 
prognostic factors of NSCLC larger than 5 cm, 
Cho et al. have found that patients with node-
negative NSCLC >5 cm had a lower prevalence 
of lymphovascular invasion and more common 
contralateral recurrence than patients with node-
positive NSCLC (26). 
Sun et al. found that 81.5% patients with opera-
ted lung adenocarcinoma (size 1-4 cm) had nodal 
metastases when the tumour was centrally posi-
tioned, and 42.6% in peripherally positioned tu-
mours (14). In our study, there were 79.48% nodal 
metastases in tumours with the central position 
and 74.34% of nodal metastases in peripheral tu-
mours. Unlike these two studies, a retrospective 
study by Youngky et al. reported only 31.7% of 
nodal metastases in cases of central localization 
of tumours, and 14.9% of nodal metastases in 
peripheral tumour localization (16). Yang et al. 
found significantly more nodal metastases in ade-
nocarcinoma of central localization, concluding 
that the localization of the tumour associated with 
the major bronchi is an independent predictor of 
metastasis and has a worse outcome regardless of 
illness stage and treatment (15).
N2 disease in this study was more common at pe-
ripheral than central tumour localization. Ketche-
djian et al. had similar findings (27).
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ABSTRACT

Aim Emphysema is a lung disease in which alveolar capillary units 
are destroyed supporting tissue lost. Bronchoscopic lung volume 
reduction (BLVR) is a novel treatment for emphysema. Several 
comorbidities have been reported to coexist in patients with chro-
nic obstructive pulmonary disease (COPD). The aim of this study 
was to evaluate comorbidities of patients with severe emphysema 
who underwent BLVR and association of these comorbidities with 
mortality. 

Methods Between January 2011 and December 2017 the records 
of severe emphysema patients who underwent endobronchial val-
ve (EBV) or lung volume reduction coil (LVRC) placement were 
reviewed retrospectively.

Results There were 37 patients who received EBV therapy and 29 
received LVRC therapy. There were no significant differences in 
the demographic and clinical characteristics between two groups 
before the treatment. There were seven deaths (10.6%) over the 
period of twelve months following the BLVR treatment. All deaths 
occurred in patients with at least one comorbid condition. Morta-
lity was increased in the presence of comorbidities (14.3% vs 0%, 
respectively; p=0.099), and it was significantly increased in the 
presence of multiple comorbidities (18.5% vs 0%; p=0.059). The 
mortality rate was higher (37.5% vs 10.5%) in the LVRC com-
paring to the EBV treatment group in the presence of multiple 
comorbid conditions, albeit not reaching statistical significance 
(p=0.099).

Conclusion The presence of more than one comorbidity in pati-
ents who underwent the LVRC treatment are associated with signi-
ficant increase of mortality. For patients with severe emphysema 
who have more than one comorbidity, EBV is a better choice than 
LVRC.

Key words: coil, comorbidity, COPD, endobronchial valve, 
emphysema
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 
is a serious public health issue that affects 
approximately sixty-five million people across 
the globe and causes the deaths of three million 
people annually. Currently ranked fourth among 
the leading diseases causing death, it is predicted 
that it will ascend to third place by the year 2030 
(1). Emphysema, comprising more than 30% of 
COPD patients, is characterized by lasting dama-
ge of the airways distal to the terminal bronchi-
oles. The development of dyspnoea in COPD 
patients is mainly caused by lung hyperinflation 
secondary to emphysema. 
Current medical treatment of emphysema en-
compasses modalities such as smoking cessation, 
beta-2 agonists, anticholinergic drugs, oral/inhaled 
steroids, oxygen treatment and pulmonary rehabi-
litation (2,3). However these treatment modalities 
have a limited effect on ameliorating lung hyperin-
flation, the main objective of treatment. The effici-
ency of Lung Volume Reduction Surgery (LVRS) 
in lessening lung hyperinflation has been evalua-
ted in the NETT study (3). The frequency of early 
postoperative complications with LVRS and its 
high mortality rate led to the development of less 
invasive bronchoscopic lung volume reduction 
(BLVR) treatments, even though LVRS resulted in 
significant clinical improvement (4).
One important issue that has an impact on the na-
tural history of COPD, particularly on its symp-
tomatology along with its morbidity and mor-
tality is the presence of comorbidities. Studies 
show that the treatment of COPD with coexisting 
comorbid disorders can be improved by a multi-
disciplinary team-based approach (5).
There are multiple studies addressing the prevalen-
ce of comorbidities, their contribution to mortality, 
and the burden these add to the management of 
COPD patients. Similarly, there is a multitude of 
studies concerning BLVR therapies (6-10). We are 
not aware of any studies in the medical literature 
that have examined the relationship between mor-
tality and/or the presence or prevalence of comor-
bidities in patients that underwent BLVR therapy. 
In the current study we aimed to investigate the 
effect on mortality of BLVR therapy when per-
formed in predominantly (severe) emphysema 
phenotype COPD patients with comorbidities.

PATIENTS AND METHODS

Patients and study design

The records of severe emphysema patients who 
underwent endobronchial valve (EBV) or lung 
volume reduction coil (LVRC) placement as a 
part of BLVR therapy were retrospectively re-
viewed between January 2011 and December 
2017. 
The records of the patients included the age, 
gender, smoking history, comorbid diseases, 
pulmonary function test results and effort capa-
cities. Comorbid diseases were determined by 
reviewing detailed patient records and evaluati-
on of the last twelve months of prescribed drugs 
from the database of the Social Security Institu-
tion. Patients whose comorbidities could not be 
clearly determined and those who had a follow-
up of less than twelve months following BLVR 
procedure were excluded from the study. 
Approval of the Ethics Committee of the Karabuk 
University Faculty of Medicine was obtained.

Methods

The EBV placement was done using a flexible 
bronchoscope (BF-1TQ180 Olympus, Tokyo, 
Japan) with a working channel of 2.8 mm un-
der conscious sedation with midazolam. Thin 
slice high resolution computerised tomography 
(HRCT) imaging and quantitative lung perfusion 
scintigraphy were used to choose the target lobe. 
The selected target lobe was subsequently preope-
ratively assessed by Chartis collateral ventilation 
system (Pulmonx, Redwood City, CA, USA), and 
the EBV was placed to all segments or subse-
gments (of the target lobe) detected to have no 
collateral ventilation (Zephry Tm EBV, Pulmonx 
Inc., Redwood, CA, USA). A chest x-ray was rou-
tinely obtained 2 hours following the procedure, 
or immediately in patients with respiratory symp-
toms. Patients without complications who were 
stable after 4 hours of observation were sent home 
to return for a control chest x-ray 24 hours later.
All LVRC procedures were done under general 
anaesthesia and under fluoroscopic guidance. Thin 
slice HRCT and quantitative lung perfusion scinti-
graphy were used to choose the target lobe in pati-
ents who met the selection criteria. Following the 
patients’ intubation the bronchial system of the tar-
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get lung lobe was assessed and the coils (Coil, Pne-
umRx Inc. Mountain View, California, USA), af-
ter being straightened before the procedure with a 
special system, were placed under fluoroscopy into 
the subsegmental airway at approximately 3 cm 
distance from the pleura. A posteroanterior chest 
x-ray was routinely obtained 2 hours following 
the procedure or immediately in patients with res-
piratory symptoms. Patients with symptoms were 
given prophylactically systemic steroids against 
foreign body reaction for 7 days and were admitted 
to hospital for a period of 3 to 5 days.

Statistical analysis

Data obtained in the study were expressed as 
mean ± standard deviation (SD) for continuous 
variables and as numbers and percentages (%) 
for categorical variables. The Kolmogorov-Smir-
nov test was used to test if continuous variables 
were normally distributed. When comparing de-
fined groups, χ2 test or Fisher’s Exact Test was 
used for categorical variables and Student-t test 
for Mann Whitney-U test was used for continuo-
us variables depending on the premac sence or 
absence of normal distribution. A p ˂0.05 was 
used as the cutoff for statistical significance.

RESULTS

The data of 76 patients with severe emphysema 
who received BLVR therapy were retrospectively 
evaluated. Nine patients whose follow-up period 
was less than twelve months and one patient who 
died following the procedure were excluded; the 
remaining 66 patients’ data were used in the stu-
dy. There were 37 patients who received EBV 
therapy and 29 patients who received LVRC the-
rapy; 59 (89.6%) patients were males (average 
age of 62.7±7.3). The average age of male and 
female patients was 62.4±6.9 and 65.8±10.3, res-
pectively (p=0.245). 
Five patients from the LVRC group and only 
one from the EBV group received bilateral pro-
cedure. There were no significant differences 
in the demographic and clinical characteristics 
of the EBV and LVRC groups before treatment 
(Table 1). One patient died on the eighth day 
following LVRC therapy secondary to massive 
haemoptysis. Out of sixty-six study patients, 17 
had no comorbidities, while 49 had at least one 
comorbid condition (Table 2).

Characteristic
EBV

treatment 
(n=37)

LVRC
treatment

(n=29)
p

Age (years) 62.5±8.0 63.0±6.5 0.799
Females/Males (No) 6/31 1/29 0.120
Pack year smoking 47.6±20.3 54.6±40.8 0.379
FEV1 (L) 0.77±.22 0.80±.18 0.606
FEV1 (% predicted) 28.1±8.0 28.2±7.8 0.998
FVC (L) 2.37±.66 2.29±.56 0.596
FVC (% predicted) 67.8±16.3 64.5±21.2 0.467
FEV1/FVC (%) 33.7±7.2 35.6±9.5 0.349
TLC ( L 7.71±1.21 8.32±2.19 0.161
TLC (% predicted) 129.9±24.2 8.32±2.19 0.698
RV (L) 5.09±1.14 5.92±2.12 0.064
RV (% predicted) 231.4±58.5 254.6±82.6 0.195
RV/TLC (%) 65.8±7.5 68.1±17.4 0.513
DLCO (mmol/min/kPa) 10.32±4.64 12.00±6.21 0.330
DLCO (% predicted) 40.5±16.4 48.8±23.9 0.204
DLCO/VA (mmol/min/kPa/L ) 52.3±20.9 65.9±30.4 0.106
6MWD (m) 265.8±132.8 255.6±101.6 0.745

Table 1. Baseline demographics and clinical characteristics 
of the patients with endobronchial valve (EBV) and lung 
volume reduction coil (LVRC) treatment

FEV1, forced expiratory volume in 1 s; FVC, functional vital capa-
city; TLC, total lung capacity; RV, residual volume; DLCO, diffusing 
capacity of carbon monoxide; DLCO/VA, diffusing capacity divided 
by the alveolar volume; 6MWD, 6 min walking distance;

No (%) of patients
No of comorbidities EBV treatment LVRC treatment Total 
None 6 (16.2) 11 (37.9) 17 (25.8)
Single 12 (32.4) 10 (34.5) 22 (33.4)
Multiple 19 (51.4) 8 (27.6) 27 (40.8)
Total 37 (100) 29 (100) 66 (100)

Table 2. Comorbidity rates of the patients with endobronchial 
valve (EBV) and lung volume reduction coil (LVRC) treatment

Characteristics
With

comorbidity
(n=49)

No
comorbidity

(n=17)
p

Age (years) 63.3±7.7 61.5±6.1 0.379
Females/Males (No) 6/43 1/16
Pack year smoking 49.9±28.4 55.1±38.8 0.564
FEV1 (L) .77±.21 .81±.17 0.537
FEV1 (% predicted) 28.2±8.6 28.3±5.6 0.968
FVC (L) 2.31±.63 2.42±.59 0.542
FVC (% predicted) 66.2±19.4 67.0±17.3 0.879
FEV1/FVC (%) 34.4±8.9 35.0±7.0 0.817
TLC ( L) 7.80±1.86 8.62±1.16 0.095
TLC (% predicted) 128.9±30.3 139.7±28.3 0.191
RV (L) 5.30±1.83 6.03±1.11 0.130
RV (% predicted) 234.7±71.0 266.8±65.1 0.108
RV/TLC (%) 66.0±15.0 69.7±6.2 0.337
DLCO (mmol/min/kPa) 10.84±5.34 11.20±5.50 0.854
DLCO (% predicted) 43.7±18.6 45.0±25.6 0.859
DLCO/VA  (mmol/min/kPa/L) 61.9±29.1 53.0±20.3 0.359
6MWD (m) 261.3±117.9 260.1±129.3 0.974

Table 3. Baseline demographics and clinical characteristics 
of the patients with and without comorbidities

FEV1, forced expiratory volume in 1 s; FVC, functional vital capa-
city; TLC, total lung capacity; RV, residual volume; DLCO, diffusing 
capacity of carbon monoxide; DLCO/VA, diffusing capacity divided 
by the alveolar volume; 6MWD, 6 min walking distance;

Tanriverdi et al. Comorbidities in lung volume reduction
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The demographic and clinical characteristics of 
both groups before treatment were similar (Table 
3). On the other hand, the prevalence of comorbi-
dities in the EBV group was significantly higher 
(63.3% vs 36.7%; p=0.045) (Table 4). The most 
commonly encountered comorbidities were car-
diovascular diseases. 

There were seven deaths (10.6%) over the peri-
od of twelve months following BLVR treatment. 
All deaths occurred in patients with at least one 
comorbid condition, suggesting that mortality 
was increased in the presence of comorbidities 
(14.3% vs 0%; p = 0.099), and it was signifi-
cantly increased in the presence of multiple co-
morbidities (18.5% vs 0%; p=0.059).
Four of the deaths occurred in EBV patients and 
three in LVRC patients. The causes of death were 
determined as pulmonary in five (end-stage res-
piratory failure in three, pneumonia of the trea-
ted lung in one, pneumonia in the contralateral 
lung in one and extrapulmonary in two (acute 
kidney injury requiring dialysis in one myocar-
dial infarction in one) patients. Mortality rates 
were similar between the two BLVR treatment 
groups, without a statistically significant diffe-
rence (p=0.951). Regarding the choice of BLVR 
procedure and its impact on mortality in patients 
with coexisting comorbid diseases, a significant 
difference between the two groups was not found 
(p=0.717). The mortality rate was higher (37.5% 
vs 10.5%) in the LVRC comparing to EBV tre-
atment group in the presence of multiple comor-
bid conditions, albeit not reaching statistical si-
gnificance (p=0.099).

DISCUSSION

The analysis of the prevalence and the impact of 
the coexisting comorbidities on mortality in 66 
patients with advanced emphysema treated with 
EBV and LVRC showed that the presence of co-
morbidities in advanced emphysema patients tre-
ated with BLVR could increase mortality. Also, it 
was found that the presence of multiple comor-
bidities in patients treated with LVRC increased 
mortality further.
Proinflammatory processes, oxidative stress and 
sedentary lifestyle are potential biologic mechani-
sms linking COPD with comorbidities (11). Over 
the past years some studies have focused on the 
relation between the dominant COPD phenotype, 
COPD severity and the presence of comorbid di-
seases. Camiciolotti et al. reported that 347 of 422 
COPD patients (84%) had at least one comorbi-
dity with hypertension (HT) and peripheral vas-
cular diseases are prevailing comorbidities among 
both emphysema-dominant and airway-dominant 
COPD patients (11). On the other hand, a meta-

Comorbidity  diseases EBV
treatment

LVRC
treatment

CVD 30 (76.9) 9 (23.1)
Pulmonary  diseases 6 (85.7) 1 (14.3)
GID 5 (52.5) 3 (37.5)
Endocrinological / metabolic diseases 8 (50) 8 (50)
Neurological / psychiatric disorders 7 (53.8) 6 (46.2)
Urological diseases 6 (75) 2 (25)
Other* 3 (50) 3 (50)

Table 4. Comorbid disease incidence in the patients with 
endobronchial valve (EBV) and lung volume reduction coil 
(LVRC) treatment

*2 case with glaucoma, 1 case with rheumatoid arthritis
CVD, cardiovascular diseases; GID, gastrointestinal diseases

Figure 1. Mortality rate of patients who underwent BLVR and 
relation with comorbidities were shown in trial profile
BLVR, bronchoscopic lung volume reduction; EBV, endobronchial 
valve, LVRC, lung volume reduction coil; HT, hypertension; HL, 
hyperlipidaemia; AF, atrial fibrillation; DM, diabetes mellitus; BPH, 
benign prostate hypertrophy; CHF, congestive heart failure; CAD, 
coronary artery disease; CRF, chronic renal failure;

Pulmonary comorbidities included minimal 
bronchiectasis in contralateral lung in three pa-
tients, resected lung cancer more than five ye-
ars prior in two, and tracheobronchomalacia in 
two patients (Figure 1). Similarly, the number 
of patients with multiple comorbidities was si-
gnificantly higher in the EBV group (67.9% vs 
32.1%; p=0.022).  
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analysis of studies about COPD and comorbidities 
reported that the prevalence of comorbid conditi-
ons ranged from 36% to 90% (12). The prevalence 
of comorbid conditions in our study was 74.2%. It 
should be noted that our patients were a selected 
group with severe phenotype COPD who were eli-
gible for BLVR therapy. Similarly to other reports 
our results showed that the most common comor-
bid diseases that accompany COPD were cardio-
vascular diseases. 
Data regarding the presence of comorbidities 
in COPD patients continue to emerge (13-16). 
Additionally, there is a gradual increase in the 
amount of information about therapeutic lung 
volume reduction methods in patients with ad-
vanced stage emphysema (17). Despite published 
data, they appear to be insufficient to formulate 
recommendations either about disease manage-
ment strategies or for the determination, evaluati-
on and management of comorbid conditions (13). 
From this standpoint, we think that studies con-
ducted on BLVR treatment of patients with se-
vere emphysema underestimate the importance 
of comorbidities when discussing issues of tre-
atment, effectiveness, safety and complications. 
Supporting this view is the lack of similar studies 
in the medical literature. When selecting patients 
for BLVR, patients should be thoroughly questio-
ned for comorbidities for deciding whether or not 
to treat the patient. 
The results of the first study comparing BLVR 
to standard medical treatment in COPD were 
presented in the VENT study by Sciurba et al. 
in 2010, including similar criteria for EBV tre-
atment to the criteria in our study, whereas in 
their exclusion criteria they listed ‘’unstable car-
diac conditions’’ among comorbid diseases. The 
results of the study did not show a difference in 
mortality between the two groups, while compli-
cations such as haemoptysis and COPD exacer-
bation leading to hospitalization were seen more 
frequently in the EBV treatment arm (6).
The STELVIO study that evaluated the one-year 
outcome of 64 patients without collateral venti-
lation who were treated with EBV reported only 
two deaths. One patient died of respiratory fa-
ilure on the 58th day, while the second died of 
myocardial infarction on the 313th day following 
treatment. The comorbidity status of the patients 
who died was not specified (18). Fiorelli et al. 

in their study on the long-term follow-up results 
of their patients treated with EBV, have reported 
27% (9 of 33 patients) 5-year death rate and the 
causes of death were lung cancer (n=6), myocar-
dial infarction (n=2) and end-stage respiratory 
failure (n=1). This study did not share any in-
formation about the pre-treatment of comorbid 
conditions of the deceased patients (19).  In our 
study, four patients treated with EBV died. All 
deceased patients had at least one comorbid di-
sease, which was also valid for patients who died 
(n=3) among those treated with LVRC. The cau-
ses of death were of pulmonary origin in five, and 
of extrapulmonary origin in two cases. 
The LVRC treatment is an effective procedure for 
BLVR. Similar to studies about EBV treatment, 
studies comparing standard treatment methods 
with LVRC treatment have generally evaluated 
the effects on pulmonary function tests, effort 
capacity and dyspnea scores and do not provide 
data about comorbidities (10, 20- 21).
Our study is the first one focusing on the presen-
ce of comorbid conditions and their relationship 
to mortality in patients with emphysema treated 
with BLVR. In addition, unlike previous studies 
that compared patients undergoing BLVR tre-
atments with patients receiving standard medical 
therapy, we compared patients treated with EBV 
with patients treated with LVRC. Despite the fact 
that patients treated with EBV had an increased 
number and prevalence of additional diseases, 
they had a lower mortality rate. Because of this 
finding, we suggest that EBV treatment might be 
the procedure of choice in the presence of multi-
ple comorbidities. However, it is difficult to make 
a clear conclusion because of the small number 
of cases. In addition, there are some important 
limitations of our study, such as the retrospecti-
ve study and lack of a control group followed by 
medical treatment without BLVR. In the evalua-
tion of the weight of comorbidity, the history and 
prescribed drugs were used. We are aware that it 
is roughly possible to detect comorbidities with 
the used drugs, but that was not enough. It would 
be better to use the Charlson comorbidity index 
or comorbidity-polypharmacy score, but since 
this was a retrospective study, it was not possible. 
For all these reasons, we think that our findings 
should be supported by a larger series and pros-
pective studies.

Tanriverdi et al. Comorbidities in lung volume reduction
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ABSTRACT 

Aim Acute upper respiratory tract infections are the most common 
indication for antibiotic prescribing in primary care. The frequ-
ency of antibiotics prescribed to patients with upper respiratory 
tract infections has been studied.

Methods A cross-sectional survey has been conducted from Octo-
ber to December 2017 with participation of 17 General Practices 
in Croatia. Visits of patients with symptoms of upper respiratory 
tract infections made the survey framework. A specially structured 
questionnaire was a tool for the assessment of reasons for encoun-
ters, clinical statuses and practitioners’ decisions. According to the 
registered clinical status, two independent doctors classified pati-
ents using Centor criteria, which were used to evaluate appropriate 
indication for antibiotic prescription.  

Results The survey analysed 709 patients’ visits. Seventy three 
percent of general practice visits due to acute respiratory tract in-
fection were initial. Antibiotics had been prescribed in the total of 
32.6% of cases. Analysing upper respiratory tract infections with 
Centor score 1 and 2, antibiotics had been prescribed in 22.8% ca-
ses of the first visit and in 31.7% of the second visit, and with the 
Centor score 3 and 4 antibiotics had been prescribed in 85.1% of 
cases during the initial visit, and 66.7% of cases during the second 
visit. Logistic regression analysis about the contribution of noncli-
nical variables to antibiotic prescribing showed that most often 
antibiotics had been prescribed on Mondays. The most prescribed 
group of antibiotics was the penicillin group (74.8%), followed by 
macrolides (17.6%) and cephalosporins (4.0%). 

Conclusion General practitioners prescribe antibiotics for acute 
respiratory tract infections more than recommended by evidence 
based medicine and professional criteria.

Key words: antibiotic prescribing, Centor criteria, primary care



Medicinski Glasnik, Volume 17, Number 1, February 2020

80

INTRODUCTION

The increasing antibiotic resistance is a growing 
public health concern. According to literature more 
than 90% of prescriptions for antibiotics are issued 
in primary healthcare (1,2), and the majority for 
preschool children (3). The most common indica-
tion for antibiotic prescribing are upper respiratory 
tract infections (URTIs), which are in more than 
90% caused by viruses (4). The URTIs are clini-
cally presented with a spectrum of different symp-
toms and different intensity of disease from mild 
catarrhal symptoms of upper respiratory tract, flu 
symptoms, streptococcal angina, laryngotracheo-
bronchitis to symptoms of lower respiratory tract 
(5). Only 5 to 15% cases of tonsillopharyngitis 
are caused by beta-hemolytic Streptococcus A 
(BHSA), which (1, 6-10), according to Evidence 
Based Medicine (EBM) and national and inter-
national guidelines, require using antibiotics to 
shorten the duration of the disease and reduce the 
possibility of complications (6,7,12).
Guidelines of an interdisciplinary team for control 
of antibiotic resistance (‘’ISKRA’’) for antibiotic 
prescribing for tonsillopharyngitis are based on 
Centor clinical criteria (6). According to ISKRA 
guidelines for patients’ infections with Centor sco-
re 2-4, the bacterial test is recommended  (rapid 
strep test or culture), and prescribing antibiotic if 
a result is positive (6). The reason for recommen-
dation for confirming clinical diagnosis with 
microbiological tests is based on results of studies, 
which estimate sensitivity and specificity of clini-
cal diagnosis of streptococcal angina to 55-75%. 
However, BHS-A cultivation and rapid test do not 
have sensitivity and specificity of 100% either. A 
BHS-A carriers can be registered in up to 40% 
of healthy persons, which reduces specificity of 
BHS-A positive test in cases of mild presentation 
of clinical status of acute sore throat (6). 
In Croatia according to data from 2017 there 
were 2313 general practitioners on the popula-
tion of 4,124,531 inhabitants, half of them spe-
cialists of family medicine (1115). One team is 
approximately in charge of 1,802 patients (13). 
Only primary care physicians (also those on duty 
during weekends) and emergency physicians can 
prescribe antibiotics in Croatia, and that pres-
cription makes 92% of complete consumption of 
antibiotics (14). Analysing the data from whole-
sale pharmacies in 2016, it was 21,57 of defined 

daily dose (DDD/DDT), and it is higher than 
National Health Insurance company data (NHI 
– ‘’HZZO’’) (20,73 DDD/TID) (4). Antibiotic 
consumption in year 2017 according to wholesa-
le pharmacies data was 21.91 DDD/TID compa-
ring to HZZO data of 20.48 DDD/TID. Although 
patients in Croatia with health insurance can get 
all antibiotics without additional paying, some 
patients use private prescriptions, and that is the 
reason for different data between wholesale phar-
macies and NHI. 
A survey conducted in Croatia in 2007 by Botica 
Vrca et al. analysed 689 visits to general practice 
because of URTIs. Results showed that antibiotics 
had been prescribed in 44.7% of cases. Antibio-
tics were prescribed in 81.9% of visits because of 
tonsillopharyngitis with Centor score 3 and 4, and 
in 49,6% of visits with Centor score 1 and 2 (12).
The aim of the survey was to analyse antibiotic 
prescribing for URTIs in general practice. Specific 
aims were to define the diagnostic and therapeu-
tic procedures that general practitioners use in the 
process of care, and also a share of specific anti-
biotics. The hypothesis was that general practiti-
oners prescribed antibiotics for URTIs rationally. 

PATIENTS AND METHODS

Patients and study design 

A cross-sectional study was conducted with parti-
cipation of 17 general practices. The participants 
in this study were general practitioners (GPs) 
working in Croatia, who are also members of The 
Group for Informing about Primary Care Work’’. 
The participants were collected using a mailing 
list of the Group. A total of GPs had been contac-
ted, 27 of them agreed to participate in study and 
they had received a specially created questionna-
ire and instructions for the study. A total of 17 
GPs completed the study and collected necessary 
data. The study had been conducted in the peri-
ods of one week for three consecutive months 
(October, November and December 2017). Tho-
se specific months had been chosen because of 
high prevalence of respiratory infections, and at 
the same time the period of highest prevalence of 
flu had to be avoided. The framework of the stu-
dy was an encounter (visit) – initial or control in 
general practice. Phone consultations, electronic 
advices (e-mail) and home visits had been exclu-
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ded, and also patients with lower respiratory tract 
infections such as asthma, chronic bronchitis or 
pneumonia. The study comprised 709 patients. 
The study protocol and materials were approved 
by the Ethics Committee of the county health 
centre (”Dom zdravlja Zagrebačke županije”).

Methods

Symptoms of URTIs were coded using the Inter-
national Classification of Primary Care (ICPC-
2) (11): fever (A03), weakness (A04), headac-
he (R01), cough (R05), nose symptoms (R08), 
throat symptoms (R21), ear pain (H01) and eyes 
symptoms (F29). According to coded symptoms 
– reasons for encounter and registered clinical 
status, two independent doctors classified cases 
using Centor criteria (age, exudate or swelling on 
tonsils, swollen anterior cervical lymph nodes, 
temperature >38 ˚C) classifying cases/patients 
based on Centor score. Data collected during the 
study were analysed in Excel, and presented in 
absolute number (n) and percentage (%). A met-
hod of descriptive analysis was used. In case of 
more than one visit during the same episode of 
URTI, each of them was analysed separately and 
marked as initial or control visit. 

Statistical analysis

The analysis between groups was performed 
using χ2 test. Logistic regression analysis was 
used for presenting the influence of one or more 
independent variables on antibiotic prescribing, 
and p <0.05 was used for the level of statistical 
significance.

RESULTS

During the study period GPs registered 749 vi-
sits due to URTIs, and 40 of them were excluded 
because of concurrent lower RTIs. A total of 392 
(55.3%) visits from 709 patients in total were fe-
male. Analysing the age of the patients who visi-
ted their GP in this study, 485 (68.4%) were 7-45 
years old.  
There were 521 (73.4%) initial visits, and (188) 
26.5% control visits; 145 (27.8%) of initial visits 
and 58 (30.9%) of control visits were registered 
on Mondays; 157 (83.5%) control visits were 
made by patients whose initial visits were also 
in their general practice. The reason for attending 
the control visit was in 77.1% of cases control 

clinical examination, and in 15.4% it was test re-
sults (x-ray or microbiological test results). The 
data about the number of patients who entered 
health system through other ‘’entrances’’ (emer-
gency units, otorhinolaryngology, infectiology) 
were not registered.
A total of 228 (43.8%) patients had symptoms 1-2 
days before initial visits to GPs, and 100 (53.2%) 
had symptoms 3-5 days before control visits to 
GPs. The most common reasons for initial visit 
to GPs were symptoms connected to throat (R21) 
in 371 (71.2%), cough (R05) in 296 (56.8%), fe-
ver (A03) in 271 (52%) and symptoms connected 
to nose (R08) in 257 (49.3%) cases. Symptoms 
connected to throat were reported less during 
control visits (Table 1).

Symptoms (ICPC 2 code)
No (%) of patients

Initial visit Control visit
Sore throat (R21) 371 (71.2) 106 (56.4)
Axillar temperature 37-38 °C (A03) 163 (31.3) 57 (30.3)
Axillar temperature  >38 °C (A03) 108 (20.7) 34 (18.1)
General weakness  (A04) 121 (23.0) 52 (27.7)
Running nose (R08) 257 (49.3) 74 (39.4)
Cough (R05) 296 (56.8) 112 (59.6)
Eyes symptoms (F29) 27 (5.2) 6 (3.2)
Headache (R01) 105 (20.2) 21 (11.2)
Ear symptoms (H01) 58 (11.1) 12 (6.4)

Table  1. Symptoms presented during 521 initial and 188 
control visits

No (%) of visits
GPs procedure Initial visits Control visits 
Advice only 311 (54.6) 96 (47.2)
Referred to laboratory tests 63 (11.1) 16 (7.8)
Referred to microbiological tests 4 (0.7) 2 (1.0)
Rapid strep test on Streptococcus done 0 (0.0) 0 (0.0)
Referred to X-Ray 7 (1.2) 4 (2.0)
Referred to secondary care examination 2 (0.3) 4 (2.0)
Antibiotic prescribed 176 (30.9) 69 (34.0)
Other* 7 (1.2) 12 (6.0)

Table 2. Procedures performed by general practitioners (GPs) 
during the process of care for 521 initial and 188 control visits

During initial visits 521 GPs registered 570 pro-
cedures, of which 311 (54.6%) included advice 
about symptomatic care and 176 (30.9%) were 
antibiotic prescribing. During control visits 203 
procedures were performed by 188 GPs, and 96 
(47.2%) offered  advice about symptomatic pro-
cedures and 69 (34%) were antibiotic prescribing 
(Table 2).

In cases of URTIs antibiotics were prescribed to 
245 (34.6%) patients. Most of the patients who 
did not get antibiotics had infections with Centor 
score 1, 237 (68.7%); 38 (21.6%) patients with 
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prescribed antibiotic had infections with Centor 
score 3 and 35 (19.9%) Centor score 4 (Table 3).

bed antibiotic among macrolides, in 27 (87%), 
followed by clarithromycin, in four (13%) cases; 
cephalexin was the most prescribed among cepha-
losporins, in four (57%), followed by cefuroxime, 
in three (43%) cases. During control visits the 
most prescribed antibiotic was amoxicillin + cla-
vulanic acid, in 26 (37.7%) cases (Table 5).

Centor score
No (%) of patients 

p
Antibiotic (n=245) No antibiotic (n=464) 

Initial visit 176 (71.8) 345 (74.4) 0.527
0 6 (3.4) 6 (1.7) 0.372
1 52 (29.5) 237 (68.7) 0.000
2 45 (25.6) 88 (25.5) 0.927
3 38 (21.6) 10 (2.9) 0.000
4 35 (19.9) 4 (1.2) 0.000
Control visit 69 (28.2) 119 (26.0) 0.527
0 7 (10.1) 6 (5.0) 0.303
1 29 (42.0) 80 (67.2) 0.001
2 15 (21.7) 27 (22.7) 0.975
3 12 (17.4) 4 (3.4) 0.002
4 6 (8.7) 2 (1.7) 0.055

Table 3.  Clinical status of 709 patient visits according to Cen-
tor score and antibiotics prescription

Parameter No (%) of patients OR [CI] p
Gender 
Male 317 (44.7) 0.83 [0.60-1.13] 0.231
Female 392 (55.3) 0.83 [0.60-1.13] 0.231
Age 
<6 years 62 (8.8) 1.52 [0.90-2.57] 0.125
7-20 years 236 (33.3) 0.98 [0.71-1.37] 0.926
21-45 years 249 (35.1) 0.99 [0.72-1.38] 0.994
46-70 years 127 (17.9) 0.77 [0.51-1.17] 0.221
>71 years 35 (4.9) 1.13 [0.56-2.28] 0.743
Status of the education/employment 
Students 301 (42.5) 1.11 [0.81-1.51] 0.524
Employed 268 (37.8) 0.86 [0.62-1.19] 0.360
Unemployed 139 (19.6) 1.08 [0.73-1.59] 0.696
Primary school 68 (9.6) 0.83 [0.49-1.43] 0.500
High school 265 (36.1) 0.91 [0.66-1.26] 0.569
University 89 (12.6) 1.07 [0.67-1.71] 0.767
Days (in the week)
Mondays 203 (28.6) 1.65 [1.18-2.31] 0.003
Tuesdays 128 (18.1) 0.83 [0.55-1.26] 0.385
Wednesdays 151 (21.3) 0.70 [0.47-1.04] 0.078
Thursdays 109 (15.4) 0.87 [0.57 – 1.36] 0.560
Fridays 118 (16.6) 0.97 [0.64-1.47] 0.869

Table 4. Logistic regression – impact of non-clinical param-
eters to antibiotic prescribing during 709 visits

Antibiotic prescribed No (%) of patients
Initial visit Control visit

Beta-lactam penicillin 133 (75.5) 49 (71)
Amoxicillin 46 (26.1) 17 (24.6)
Amoxicillin +clavulanic acid 40 (22.7) 26 (37.7)
Phenoxyimethylpenicillin 47 (26.7) 6 (8.7)

Cephalosporins 7 (4.0) 6 (8.7)
Macrolides and lincosamides 33 (18.7) 14 (20.2)
Tetracyclines 3 (1.7) 0 (0.0)
Quinolones 0 (0.0) 0 (0.0)
Total 176 69

Table 5. Antibiotics prescribed (J01) according to the Ana-
tomical Therapeutic Chemical Classification (ATC) during 176 
initial and 69 control visits

Logistic regression analysis showed no statistical 
significance in antibiotic prescribing in relation to 
nonclinical parameters (gender, age, school and 
working status of patients) except positive influ-
ence of the day of the week (Monday) (Table 4).

The most prescribed group of antibiotics during 
first visits was the penicillin group, 133 (74.8%) 
patients, followed by macrolides, 31 (17.6%) 
and cephalosporins, seven (4.0%) patients. Phe-
noxymethylpenicillin was the most prescribed 
among penicillin antibiotics, 47 (26.7% of totally 
prescribed antibiotics), followed by amoxicillin, 
46 (26.1%), and amoxicillin + clavulanic acid, 
40 (22.7%). Azithromycin was the most prescri-

DISCUSSION

This showed that most of the visits to GPs be-
cause of URTIs were the first or initial. The 
symptoms persisted on average 1-2 days before 
initial visits to GPs. According to the literature 
the percentage of initial visits was from 82% in 
2007 in Croatia up to 95% in Norway (12,15). 
The higher frequency of control visits is a result 
of some GP’s procedures, for example referring 
to diagnostic tests and consultations, recommen-
dation for control examination. Patients visited 
their GPs during the first 2 days after onset of 
symptoms in 45.8% cases, and in Croatia in 2007 
most of the visits to GPs were on third to fifth 
day of the disease. This difference can be expla-
ined with administrative reasons, for example 
the need for GPs’ documents because of absence 
from work or school (12).
The reasons for initial visits to GPs in our study 
were similar to the results found in other studies, 
in the USA the most common reasons for initi-
al visits to GPs were cough (64%), sore throat 
(55%) and nose symptoms (47%) (15). In 83.5% 
of cases of control visits, initial visit was also at 
GPs. The URTIs usually lasted short, for up to 5 
days (5), and after they were over the patients did 
not go to GPs. According to the literature, initial 
visits can be made to emergency unit, infectio-
logy, otorhinolaryngology, paediatrics or other 
GPs (12,16,17). The data from the literature can 
vary depending on possibilities of entering the 
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health system and also profile of health care pro-
viders that can prescribe antibiotics.
Antibiotics were prescribed for URTIs in 34.6% 
of visits in our study. The frequency of antibi-
otics prescribed for URTIs varies from 14% in 
the Netherlands (18), 24.9% in Sweden (19), 
24.9% in Germany (20), 33.5 - 34.2% in Norway 
(15,21), 44.7% in Croatia (2007.g) (12), 59.3% 
in Denmark, 75.8% on Iceland (22),  in the USA 
77.5% (23). Antibiotics are prescribed during 
first visits for tonsillopharyngitis with Centor 
score 1 and 2 in 22.8% of cases, and in Croatia in 
2007 they were prescribed in 49.6% of cases for 
the same score of tonsylopharyngitis. That per-
centage was interpreted as unnecessary antibio-
tic prescribing (12). For tonsillopharyngitis with 
Centor score 3 and 4 antibiotics were prescribed 
in 85.1% of cases in comparison with 81.9% in 
2007 (12). In Australia antibiotics are prescribed 
for tonsillitis in 94% of cases (24), in Iceland in 
58.7% and in Danmark in 21% (22,25).
The lower percentage of antibiotics prescribed for 
infections with Centor scores 1 and 2 in comparison 
with 2007 can be explained with the implementati-
on of national ISKRA guidelines for sore throat and 
results of primary prevention – better informing 
and higher awareness of unnecessary antibiotic 
prescribing. It resulted with lower level of patients’ 
pressure on physicians for antibiotic prescribing. 
Performing the microbiological tests in primary 
care often have obstacles -  travelling to hospitals, 
sending of materials, waiting for the results. Rapid 
strep test is not paid by the national health insu-
rance company. The studies confirmed that in the 
USA physicians used rapid strep test on 18% of 
patients with tonsillopharyngitis, 8% of patients 
were sent to check CRP and 6% were referred 
for microbiological tests (16). The studies also 
showed the important influence of laboratory test 
results on antibiotics prescribing. The CRP value 
is connected to significant decrease of antibiotics 
prescribing (10, 26-28), but also to more hospital 
admittance when CRP is pathological (26). Accor-
ding to Spanish STREP study, low values of CRP 
and negative rapid strep tests result also with a de-
crease of antibiotics prescribing (29). 
Logistic regression analysis on influence of noncli-
nical variables showed that gender, age, school and 
working status do not have any influence on inciden-
ce of antibiotics prescribing, and literature showed 

that the age was a risk for antibiotic prescribing. 
According to the literature, the lowest probability 
for antibiotic prescribing is to persons older than 80 
and children younger than 6 (30). Analysing noncli-
nical variable – the day of the week – GPs most 
often prescribed antibiotics on Mondays, which is 
different from data from the literature, e. g. Fridays 
(15,31), and Wednesdays in Croatia (12). 
The most often prescribed antibiotics during the 
first visits were phenoxymethylpenicillin,  amoxi-
cilin and amoxicilin + clavulanic acid. Amoxi-
cillin + clavulanic acid was the most often pres-
cribed antibiotic during control visits. The studies 
have shown that the most often prescribed antibi-
otic for respiratory infections in Croatia and Spain 
is amoxicillin + clavulanic acid (12,30), in Swe-
den and Denmark it is phenoxymethylpenicillin 
(16,25,32,33), in Netherlands amoxicillin (17),  
in the USA azithromycin. In Croatia prescribing 
broad-spectrum penicillin antibiotics continues to 
fall for the fifth consecutive year, which is not the 
case with their combination with inhibitors of beta-
lactamase, which remain the most often prescribed 
antibiotics (4,14). Rare use of phenoxymethylpe-
nicillin is not in accordance with the guidelines for 
the treatment of respiratory infections, which indi-
cates that the current practice of antibiotic prescri-
bing has to be changed (25).
A limiting factor of this study is the prospecti-
ve collecting of the data during visits and not 
electronic database, so limited time of the visit 
and physicians’ overload could lead to missing 
some visits because of URTIs.
In conclusion, this study showed that prescribing 
of antibiotics in tonsillopharyngitis within low-
risk patients was high. Our study showed that 
swabbing was not a common practice. General 
practitioners prescribe antibiotics in higher pro-
portion than recommended by Evidence Based 
Medicine and professional criteria. Comparing to 
the study from 2007 a lower percentage of anti-
biotic prescribing for acute respiratory infections 
has been registered, but there is still a need for 
improvement.
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ABSTRACT 

Aim To present diagnostic and therapeutic possibilities for genital 
and peritoneal tuberculosis, mimicking to other pathological con-
ditions, mainly, ovarian cancer. 

Methods Transabdominal and transvaginal ultrasound, compute-
rized tomography, Ca125 and HE 4, ROMA- index (Risk of Ova-
rian Maligancy Algorithm index) and diagnostic laparoscopy were 
performed in order to diagnose genital tuberculosis in a female 
patient.

Results: A 23-year-old woman from Morocco presented with in-
termitting abdominal pain, unintentional weight loss and primary 
infertility. There was no positive family history for breast or ova-
rian cancer and no history of previous tuberculosis (TB). Elevated 
CA-125 level, HE 4 normal, ROMA-Index of 13.2 % suggested 
high risk for epithelial ovarian cancer (EOC). Ultrasound revealed 
free fluid, dilated fallopian tubes and a cystic mass near the right 
ovary. Suspecting fallopian tube or ovarian cancer, we performed 
exploratory laparoscopy, revealing adhesions, multiple miliary no-
des and dilated fallopian tubes. Histological investigation revealed 
granulomatous abscessing salpingitis with suspicion of genital TB, 
so antituberculous therapy was administered with success. 

Conclusion Female genital tuberculosis is very rare but impor-
tant in differential diagnosis and should be kept in mind regarding 
suspected fallopian tube or ovarian carcinoma to prevent women 
from extensive surgery. An algorithm for possible differentiation 
between peritoneal/female genital TB and EOC may be helpful in 
clinical setting. 

Key words: ovaries, peritoneum, tuberculosis
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INTRODUCTION 

Tuberculosis (TB) is an infectious disease caused 
by Mycobacterium tuberculosis and represents the 
leading cause of death by a single infectious agent 
(approximately 10 million new infections and 2 
million deaths in 2016). Seven countries accoun-
ting for 64% of the new infections in 2016 are In-
dia, followed by Indonesia, China, the Philippines, 
Pakistan, Nigeria and South Africa (1). In Morocco, 
the global incidence of tuberculosis is very high, 
with 103 new cases per 100,000 inhabitants yearly, 
representing about 36,000 new cases in 2016 (2). 
Due to globalization and flight movements there 
has been an increased TB incidence in western 
countries. About one quarter of the world’s popu-
lation has “latent tuberculosis”, which means they 
came in contact with mycobacterium tuberculosis, 
but do not suffer from tuberculosis and cannot tran-
smit it (2). The lifetime risk when infected with TB 
bacteria of falling ill with tuberculosis is at 5-15% 
for people with a competent immune system (3). 
Patients suffering from HIV-Infection or any other 
form of acquired or innate immunodeficiency, have 
a higher risk of developing TB (4). Further predis-
posing factors are low income, bad access to health 
care and malnutrition (5).  
Tuberculosis most commonly affects the lungs, 
causing cough, weight loss and bloody sputum, 
but can also affect other organs (“extrapulmonary 
tuberculosis”). In women, the most common extra-
pulmonary manifestation of tuberculosis usually 
affects the reproductive organs (“genital tubercu-
losis”) (6). Genital tuberculosis clinically presents 
with various symptoms, like chronic pelvic pain, 
menstrual abnormalities or infertility (7-9), but 
can also stay asymptomatic and only appear as an 
incidental finding on imaging or mimicking ma-
lignant processes of the reproductive organs (10). 
Infection of the reproductive organs mostly occurs 
secondary to pulmonary infection by hematogeno-
us spreading, but there are also reported cases of 
sexual transmission through genital tuberculosis of 
the partner or infection by direct spreading from 
surrounding organs (11). In female genital tuber-
culosis, the most commonly affected organs are 
the fallopian tubes, usually presenting with hydro-/
pyosalpinx or tubo-ovarian masses (12). Endome-
trial involvement usually leads to adhesions, while 
infected ovaries mainly present with tubo-ovarian 
masses in imaging (4). Cervical infection can mi-

mic cervical cancer in colposcopy and is diagno-
sed by biopsy, showing granulomatous infection. 
Involvement of the vagina and vulva is rare, but we 
should be aware of it as a differential diagnosis (9).

PATIENTS AND METHODS

Patient and study design 

A 23-year-old woman presented in September 
2014, in Charité Universitätsmedizin Berlin, Gyna-
ecological Tumour Centre and European Compe-
tence Centre for Ovarian Cancer, with a one-year 
history of intermittent episodes of abdominal pain. 
She also reported an unintentional weight loss of 
four kilograms in the past four months, absence 
of appetite and lamented dyspareunia as well as 
primary infertility, with a normal menstruation. 
She denied night sweat and cough. The patient 
had emigrated from Morocco the previous year, 
where she had studied law, and was now attending 
a German language school. She was married to a 
man from Guinea for eight months, who had been 
living in Germany for 17 years. 
The patient’s medical and surgical histories were 
unremarkable; there was no positive family hi-
story for breast or ovarian cancer. A history of 
previous tuberculosis or contact with TB patients 
was denied. 

Methods

Laboratory analysis of the blood was performed 
in Labor Berlin (Allgemeine Laborauskunft, 
Labor Berlin – Charité Vivantes GmbH, Ber-
lin, Germany). Diagnosis of the current disease 
was based on the laboratory findings of CA-125 
(<35kU/L), human epididymis (HE) protein 4 
(premenopausal <70 pmol/L), Risk of Ovarian 
Malignancy Algorithm (ROMA) index  of 7.4% 
is defined as a high risk for epithelial ovarian 
cancer (EOC) in premenopausal women and 
ROMA index of <7.4% is defined as low risk for 
EOC in premenopausal women. The ROMA was 
developed by Moore et al. and combines CA125 
and HE4 serum levels and the menopausal sta-
tus of a patient with suspicious pelvic mass, thus 
stratifying patients into high and low risk groups 
for having a malignant ovarian lesion (13). 
The following blood analyses were also perfor-
med:  C-reactive protein (CRP), haemoglobin, 
leukocyte, platelets, procalcitonin, albumin, pro-
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tein, alkaline phosphatase, aspartate aminotran-
sferase (AST), alanine aminotransferase (ALT), 
amylase, lipase, gamma-glutamyltransferase, 
lactate dehydrogenase (LDH), creatinine, urine 
acid, sodium, potassium, International Normali-
zed Ratio (INR). 
Also, HIV (HIV 1/2 antibody and P24 antigen) 
(Screen – Elecsys HIV combi PT, Roche, Roc-
he Diagnostics, Penzberg, Germany), hepatitis B 
(hepatitis B antibody in serum) (Roche Diagno-
stics) and C tests (hepatitis C antibody in serum) 
(Roche Diagnostics) were performed. 
Abdominal or transvaginal ultrasound was made 
using transvaginal ultrasound (Siemens’ ACU-
SON S3000) and confirmed by histopathology 
after diagnostic laparoscopy. 

RESULTS 

Initial laboratory evaluation showed elevated le-
vels of CA-125 (224.6 kU/L, range: <35kU/L), 
HE 4 was not increased, 60.91 pmol/L (range: 
premenopausal: <70 pmol/L), ROMA index: 
13.2 % (high risk for EOC). The other blood co-
unts were within the normal range. HIV, hepatitis 
B and C tests were negative. Transvaginal ultra-
sound revealed small amounts of free fluid in the 
pouch of Douglas, dilated fallopian tubes on both 
sides with the suspicion of sactosalpinx (Figure 
1), and a cystic mass with internal echogenicity 
near the right ovary as well as an unclear structu-
re near the left ovary (Figure 2). Ultrasound of 
the liver and kidneys was normal. 

Suspecting a malignant process of the fallopian 
tubes or the ovaries, we performed an explora-
tory laparoscopy for an accurate diagnosis. The 
operation revealed few adhesions between the 
abdominal wall and pelvic organs and multiple 
diffuse, white miliary nodes of the peritoneum 
referred for presumed peritoneal carcinosis (Fi-
gure 3). The fallopian tubes were dilated on both 
sides and covered in fine miliary nodes. The left 
ovary seemed inconspicuous, the right ovary was 
adherent to the pelvic wall, but as far as visible 
also inconspicuous.  

Figure 1. Dilated Fallopian tube on the right side, with small 
amounts of free fluid in the pouch of Douglas (Rohr I, Charité 
Universitätsmedizin Berlin, 2014)

Figure 2. Cystic mass with inhomogeneous echogenicity (right 
ovary) (38.1x46.3x28.7 mm) (Rohr I, Charité Universitätsmed-
izin Berlin, 2014)

Figure 3. Micro nodules all over the peritoneal cavity mimick-
ing peritoneal cancer (Rohr I, Charité Universitätsmedizin Berlin, 
2014)

Peritoneal wall biopsies were taken and 20 mL 
of ascites was aspirated during surgery and sent 
for histological investigations. Furthermore, a 
unilateral salpingectomy on the left side was per-
formed, also for histological investigations. The 
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histopathological investigation of the peritone-
al biopsies revealed necrotizing granulomatous 
changes consistent with TB with no malignant 
cells (Figure 4), thus excluding a malignant pro-
cess. Histopathological investigation of the fallo-
pian tube showed granulomatous abscessifying 
salpingitis with suspicion of genital tuberculosis. 

differential diagnosis for diverse pelvic processes, 
since symptoms can vary widely from infertility 
to abnormal bleedings or chronic pelvic pain (7-
9). As TB can cause elevated CA-125 levels as 
well as ascites and pelvic masses, it should be 
kept in mind as differential diagnosis especially 
regarding young women from high-TB-incidence 
areas with suspicion of fallopian tube or ovarian 
carcinoma without positive family history or BR-
CA-mutations (14-17). Acid-fast stain and culture 
as well as CA-125 levels are often insufficient for 
diagnosis due to their lack of sensitivity and/or 
specificity (16). Genital and peritoneal tuberculo-
sis have no pathognomonic features, no remarka-
ble physical finding linked to the condition itself, 
making diagnosis more challenging. 
Usually, symptoms are linked with affected 
neighbouring systems; e.g. dysuria and voi-
ding frequency, anorexia, nausea, vomiting, 
bowel dysfunction, loss in body weight. Palpa-
ble tumour mass in pelvic region can often be 
misdiagnosed as ovarian cancer or peritoneal 
carcinomatosis. In some cases, patient’s family 
medical history of TB can be helpful in diagno-
stics. However, indirect diagnostics such are tu-
berculin skin test, complete blood count (CBC) 
and sputum staining for Mycobacterium are not 
helpful, as demonstrated by Hasanzadeh et al. in 
their case series (11) showing presence of tumour 
mass in pelvis. Elevated Ca-125 values often po-
int to possible ovarian cancer, stressing necessity 
for surgical procedure- diagnostic laparoscopy, 
which can confirm diagnosis by pathohistology 
and provide sample of ascites for PCR analysis 
(15). Invasive diagnostics such as laparoscopy 
may be necessary to obtain biopsies for histolo-
gical examination, usually showing necrotizing 
granulomatous infection, or gain ascetic fluid to 
perform PCR for M. tuberculosis (17,18). Dia-
gnosis by intrasurgical frozen section combined 
with clinical findings can avoid extensive surgery 
that would be indicated for the treatment of mali-
gnancies of the fallopian tubes and ovaries (19). 
However, to avoid invasive diagnostics, an algo-
rithm for possible differentiation between perito-
neal/female genital TB and EOC may be helpful 
in clinical setting (Table 1). Since a normaliza-
tion of CA-125 level, like in our patient, seems 
to correlate with the response to antituberculous 
therapy, it might be useful as a follow-up marker 

Figure 4. Histopathological examination of the surgical speci-
men: Tuba uterina showing severe granulomatous inflamma-
tion (magnification 10X10) (Arsenić R, Charité Universitätsmed-
izin Berlin, 2014)

Acid-fast stain and culture were negative for 
Mycobacterium tuberculosis. 
A CT scan postop of the abdomen, pelvic and 
thorax showed a mass of 8x15 mm near the right 
ovary, as well as a mass of 25x31 mm near the 
left ovary with a tooth-shaped structure embed-
ded in its centre. Additionally, the CT scan revea-
led accentuated mesenterial, paraaortal, iliac and 
inguinal lymph nodes. 
Suspecting genital tuberculosis, we started a tre-
atment with eremfat, isozid and myambutol that 
was continued for nine months. The serum CA-125 
level returned to normal levels after antituberculo-
us therapy. The patient is after a follow-up period 
of 24 months currently asymptomatic. Because of 
extensive irreparable tubal damage, the patient was 
waiting for an in vitro fertilization cycle.

DISCUSSION

Female genital tuberculosis shows an increasing 
incidence in the western world due to globaliza-
tion (14). Patients with genital TB in European 
countries are usually immigrants from the third 
world countries where incidence is high, and aged 
between 20-40. Patients with invasive ovarian 
epithelial cancer have peak incidence at 56 -60 ye-
ars of age (15). Female genital TB is an important 
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in patients with genital or peritoneal TB (20,21). 
Human epididymis protein 4 (HE4) shows higher 
specificity than CA-125 regarding benign gyna-
ecological processes (22), and can also predict 
surgical outcome in patients with EOC (23). 
Showing significantly lower levels in lung TB 
patients than in patients with lung malignancies, 
it may be used as a marker to differentiate betwe-
en malignancies and TB (24). One retrospective 
comparison of CA-125 and HE4 levels in peri-
toneal TB and epithelial ovarian cancer patients 
showed significantly lower HE4 and CA-125 le-

vels in TB patients and thus suggests that, using 
a certain cut-off for both markers (HE4: 151,4 
pmol/L and CA125: 563,5 U/l, higher results in-
dicating EOC), the combined evaluation of both 
biomarkers may help to presurgically differen-
tiate peritoneal TB from EOC (25). Uncommon 
infectious diseases like TB or actinomycosis (26) 
must be kept in mind as a differential diagnosis 
for EOC, to prevent women from unnecessary 
and life-altering extensive surgery. 
Female genital tuberculosis is a rare, forgotten, 
but very important differential diagnosis and sho-
uld be kept in mind regarding suspected fallopi-
an tube or ovarian carcinoma to prevent women 
from extensive surgery. An algorithm for possi-
ble differentiation between peritoneal/ female 
genital tuberculosis and epithelial ovarian cancer 
may be helpful in clinical setting. 

FUNDING 

No specific funding received for this study

TRANSPARENCY DECLARATION 

Competing interests: None to declare

REFERENCES 

1.  World Health Organization. Tuberculosis. 2018. 
http://www.who.int/mediacentre/factsheets/fs104/en/ 
(18 June 2019)

2.  World Health Organization. Global Tuberculosis Re-
port. 2018. http://www.who.int/tb/publications/glo-
bal_report/en/ (18 June 2019)

3.  Namani S, Qehaja-Buçaj E, Namani D. Screening 
for genital tuberculosis in a limited resource country: 
case report. BMC Infect Dis 2017; 17:130-8.

4.  Sharma JB, Sharma E, Sharma S, Dharmendra S. Fe-
male genital tuberculosis: revisited. Indian J Med Res 
2018; 148:S71-S83. 

5.  Grace GA, Devaleenal DB, Natrajan M. Genital 
tuberculosis in females. Indian J Med Res 2017; 
145:425-36.

6.  Djuwantono T, Permadi W, Septiani L, Faried A, Ha-
lim D, Parwati I. Female genital tuberculosis and in-
fertility: serial cases report in Bandung, Indonesia and 
literature review. BMC Res Notes 2017; 10:683. 

7.  Aliyu MH, Aliyu SH,Salihu HM. Female genital tu-
berculosis: a global review. Int J Fertil Womens Med 
2004; 49:123-36.

8.  Namavar Jahromi, B,  Parsanezhad ME, Ghane-Shi-
razi R. Female genital tuberculosis and infertility. Int 
J Gynaecol Obstet 2001; 75:269-72.

9.  Golden M, Vikram HR. Extrapulmonary tuberculosis: 
an overview. Am Fam Physician 2005; 72:1761-8.

10.  Patel S, Lahamge K, Desai A, Dave1 K. Ovarian car-
cinoma or abdominal tuberculosis? -  A diagnostic 
dilemma: study of fifteen cases. J Obstet Gynaecol 
India 2012; 62:176–8.

11.  Hasanzadeh M, Naderi RH, Hoshvar AH, Shabane 
S, Shahidsales S. Female genital tract tuberculosis 
presenting as ovarian cancer. J Res Med Sci 2014; 
19:184-9.

12.  Adali E, Dulger C, Kolusari A, Kurdoglu M, Yildiz-
han R. Pelvic peritoneal tuberculosis simulating pe-
ritoneal carcinomatosis: high clinical suspicion and 
minnimally invasive procedure. Arch Gynecol Obstet 
2009; 280:867-8.

13.  Moore R, Miller C, Disilvestro P, Landrum L, Ga-
jewski W, Bal J, Skates SJ. Evaluation of the dia-
gnostic accuracy of the Risk of Ovarian Malignancy 
Algorithm in women with a pelvic mass.  Obstet 
Gynecol 2011; 280–8. 

14. Institut Robert Koch. Tuberkulose und Migration. 
2009. https://www.rki.de/DE/Content/Infekt/Impfen/
Migration/InfektkrankheitenMigration/migration_in-
fektkrankheiten_TBC.html.  (15 September 2019)

15.  Berek JS. Berek and Novak’s Gynecology. 14th ed. 
Lippincot, Philadelphia: Williams and Wilkins, 2014.

16.  Koc S, Beydilli G, Tulunay G, Ocalan R, Boran N, 
Ozgul N, Kose MF, Erdogan Z. Peritoneal tuberculosis 
mimicking advanced ovarian cancer: a retrospective 
review of 22 cases. Gynecol Oncol 2006; 103:565-9.

Characteristic Tuberculosis Ovarian cancer
Median age 30 years 70 years 
Adnexal mass + ++
Papillary structures - ++
Ascites +/- +++
Abdominal pain + +
Abdominal distention + +
Weight loss ++ +
Elevation of Ca 125 + ++
Elevation of HE4 - +
Bacteriological cultures and cyto-
logy positive for TB -/+ -

Peritoneal micro nodules ++ ++

Table 1. Possible differentiation between peritoneal/female 
genital tuberculosis (TB) and high grade epithelial ovarian 
cancer (EOC)



91

17.  Xi X, Shuang L, Dan W, Ting H, Han MY, Ying C, 
Quan M, Sun C, Chen Z, Cui F, Ming C, Zhou JF, 
Xuan WS, Lu YP, Ma D. Diagnostic dilemma of ab-
dominopelvic tuberculosis:a series of 20 cases. J Can-
cer Res Clin Oncol 2010; 136:1839-44.

18.  Piura B, Rabinovich A, Leron E, Yanai-Inbar I, Mazor 
M. Peritoneal tuberculosis mimicking ovarian carci-
noma with ascites and elevated serum CA-125: case 
report and review of literature. Eur J Gynaecol Oncol 
2002; 23:120-2.

19.  Moss EL, Hollingworth J, Reynolds M. The role 
of CA125 in clinical practice. J Clin Pathol 2005; 
58:308-12.

20.  Gosein MA, Narinesingh D, Narayansingh G, Bhim 
N, Pearse A. Peritoneal tuberculosis mimicking ad-
vanced ovarian carcinoma: an important differential 
diagnosis to consider. BMC Res Notes 2013; 6:88-9.

21.  Simsek H, Savas MC, Kadayifci A, Tatar G. Elevated 
serum CA 125 concentration in patients with tubercu-
lous peritonitis: a case-control study. Am J Gastroen-
terol 1997; 92:1174-6.

22.  Wu C, Changchien CC, Tseng CW, Chang HY, Ou 
YC, Lin H. Disseminated peritoneal tuberculosis si-
mulating advanced ovarian cancer: a retrospective 
study of 17 cases. Taiwan J Obstet Gynecol 2011; 
50:292-6.

23.  Escudero JM, Auge JM, Filella X, Torne A, Pahisa J, 
Molina R.  Comparison of serum Human Epididymis 
Protein 4 with Cancer Antigen 125 as a tumor marker 
in patients with malignant and nonmalignant diseases. 
Clin Chem 2011; 57:1534-4.

24.  Liu W, Yang J, Chi PD, Zheng X, Dai SQ, Chen H, 
Xu BL, Liu WL. Evaluating the clinical significance 
of serum HE4 levels in lung cancer and pulmonary tu-
berculosis. Int J Tuberc Lung Dis 2013; 17:1346-53. 

25.  Zhang L, Chen Y, Liu W, Wang K. Evaluating the 
clinical significances of serum HE4 with CA125 in 
peritoneal tuberculosis and epithelial ovarian cancer. 
Biomarkers 2016; 21:168-72.

26.  Sehouli J, Stupin JH, Schlieper U, Kuemmel S, Hen-
rich W, Denkert C, Dietel M, Lichtenegger W. Acti-
nomycotic inflammatory disease and misdiagnosis of 
ovarian cancer. A case report. Anticancer Research 
2006; 26:1727-31.

Wagner et al. Peritoneal and genital tuberculosis



92

ORIGINAL ARTICLE

Risk factors for periprosthetic joint infection of the hip and knee

Jozef Breznicky1, Marian Hlavac1, Martin Novak2, Matej Hrncar3

1Orthopaedic Clinic, F. D. Roosevelt Hospital, Banska Bystrica, 2Department of Public Health, Jessenius Faculty of Medicine in Martin, 

Comenius University in Bratislava, Bratislava, 3Oncology Clinic, F. D. Roosevelt Hospital, Banska Bystrica; Slovakia

Corresponding author:

Jozef Breznicky

Orthopaedic Clinic, Hospital F. D. 

Roosevelt

Nam. L. Svobodu 1, 975 17 

Banska Bystrica, Slovakia

Phone: +421 484 412 973;

E-mail: dodo.breznicky@gmail.com

ORCID ID: https://orcid.org/0000-0003-

2962-6894

Original submission:

27 May 2019;

Revised submission:

22 July 2019;

Accepted:

29 July 2019

doi: 10.17392/1046-20

Med Glas (Zenica) 2020; 17(1):92-97

ABSTRACT

Aim To investigate risk factors for the development of prosthetic 
joint infection.

Methods A group of 50 patients with periprosthetic infection was 
compared with a group of 100 randomly selected patients with 
total hip or knee arthroplasty without infectious complications.  
Twelve risk factors in both groups were analysed.

Results Five factors showed to be significant: body mass index 
higher than 40, diabetes mellitus on insulin therapy, kidney and li-
ver disease, vascular disease of the lower extremities and positive 
drain tip culture. 

Conclusion One of the ways to reduce the incidence of peri-
prosthetic infection is the maximum possible elimination of risk 
factors in patients who have a high probability of endoprosthesis 
infection. If this elimination is not possible for a long time, it is 
advisable to consider abandoning the planned operation.

Key words: body mass index, diabetes mellitus, total joint repla-
cement
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INTRODUCTION 

Infection is the most serious complication of total 
joint arthroplasty. Its treatment is very complica-
ted from surgical, psychological and economical 
perspectives (1,2). Repeated surgical interven-
tions, prolonged antibiotics administration and 
difficult rehabilitation create psychological bur-
den for the patient (2). Revision surgery often 
fails to deliver satisfactory functional outcomes 
even after successful treatment of infected pri-
mary implant (3). Hence orthopaedic surgeons are 
focused on reducing the incidence of infections.
The prevalence of infectious complications in en-
doprosthetic centres is rather constant and repor-
ted between 1%-3%, despite differences in antibi-
otic prophylaxis, operating theatre environment, 
surgical technique, duration of the procedure and 
surface and fixation modalities of an implant (3-
5). Establishment of periprosthetic joint infection 
is determined by multiple factors related to host, 
surgical wound, operative technique, theatre 
environment and microbiological characteristics 
of infectious agent (6,7). It is generally accepted 
that joint implants per se represent important risk 
factor for developing infection (6,8).
Patient related risk factors can be divided in two 
groups: systemic (associated pathologies, past 
medical history) and local (previous surgeries or 
trauma of the joint) (9,10). In general, all systemic 
pathologies which affect host immune response to 
bacterial infection and facilitate establishment of 
infectious focus with possible haematogenic spre-
ad should be considered as risk factors (10,11). 
Local pathological states with influence over 
immune response of the organism, which facili-
tate bacterial colonisation (compromised blood 
flow in a limb, presence of scar or necrotic tissue) 
are also considered as risk factors (12). 
The aim of this study was to determine risk factors 
for infection in the patients with periprosthetic jo-
int infection, to examine their weight and role and 
to contribute to the general understanding of the 
establishment of periprosthetic infection.

PATIENTS AND METHODS

Patients and study design 

Between 2013 and 2018 a total of 64 cases of peri-
prosthetic infection of the hip and knee joints were 
surgically treated at the Banska Bystrica Orthopae-
dic Clinic. The time from the primary arthroplasty 

to the development of the first signs of infection 
was in each patient less than five years. All cases 
of periprosthetic infection were confirmed by la-
boratory, microbiological, local tissue changes and 
radiological findings. The basis for diagnostics was 
positive microbiological culture results. Samples 
were collected from abscess incisions, or swabs 
were taken from the prosthesis surface during a 
revision of the joint. During each surgery the infec-
tion was also confirmed macroscopically. 
The type of primary prosthesis, site of infection 
and demographics were not considered as inclu-
sion criteria for the study. Patients were excluded 
from the study if the primary arthroplasty was in-
dicated due to malignancy, as in these cases the 
infection may be promoted by other factors (use 
of megaprosthesis, effects of chemotherapy). 
Patients in whom the primary arthroplasty was 
performed in another centre and patients who 
underwent revision surgery after five years from 
primary arthroplasty were also excluded.
The control group consisted of twice the number 
of randomly selected patients, who all underwent 
primary arthroplasty of the knee or hip joint in 
our Department during the same period of time 
and in whom no signs of infection have become 
apparent so far. In order to include a patient in the 
control group, their last follow up appointment 
must have taken place at least 5 years after the 
primary arthroplasty. 

Methods

Factors considered as potentially increasing the 
risk of infection were determined according to 
the literature review (7) and to our own obser-
vations. From general attributes in the context of 
risk factors age and body mass index (BMI) were 
examined. Among systemic diseases diabetes 
mellitus (DM), rheumatoid arthritis (RA), nep-
hropathies and hepatopathies, as well as the pre-
sence of malignancy in the past medical history 
were examined. With regards to the local findin-
gs the presence of lower limb venous pathology 
(varicosities, leg ulcers and phlebothrombosis), 
previous joint surgical interventions - revision 
arthroplasties, arthroscopies, osteosynthesis and 
osteotomies - and positive post-operative drain 
microbiology cultures result were analysed. Risk 
factors were divided according to the frequency 
of their distribution and respective statistical si-
gnificance into important (prevalence three times 
more frequent in the infected group) and less im-
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portant risk factors (prevalence in the infected 
group is less than three times). 

Statistical analysis 

Doubling the number of patients in the control 
group was necessary in order to achieve stati-
stical validity when comparing with the group 
of infected patients. Statistical significance of 
differences in proportions of variables between 
groups was evaluated by Fisher’s exact test. Data 
were also processed using z-test for two propor-
tions /two - tailed test, Mann-Whitney test and 
χ2 test. Statistical significance was set as p< 0.01. 

RESULTS

Calculated age mean value in the group of infec-
ted patients was 63 years, in the control group, 64 
years. Proportions of hip to knee arthroplasties 
in each group were comparable (p=0.8615). Si-
milarly, age distribution within both groups was 
homogeneous (p=0.9539).
The age distribution of the patients in both gro-
ups was not statistically significantly different 
(p=0.6245).
Mean value of BMI within the group of infec-
ted prosthesis was 31 and in the control group 30 
(p=0.2149).
In accordance with the obtained prevalence of pre-
sumed risk factors in each group and respective 
statistical significance and proportions of relative 
prevalence and according to our criteria five impor-
tant risk factors were identified: BMI above 40, in-
sulin-dependent DM (DM-INS), hepatopathy and 
nephropathy, lower limb vascular disease (Table 1).

Altogether 78 risk factors (RFs) were identified 
in the infected group, 38 of them were important. 
In the control group there were 66 RFs identified, 
of which 22 were important RFs. The number of 
patients with a risk factor in the infected group 
was high, 45 (90%), in the control group it was 
41 (41%) (p<0.0001) (Table 2).

No (%) of patients

p Relative 
riskRisk factor

Infected 
group
(n 50)

Control 
group
(n 100)

BMI > 40 9 (18) 4 (4) 0.0064 4.5
DM-PAD 10 (20) 9 (9) 0.0522 2.2
DM- INS 7 (14) 4 (4) 0.0330 3.5
RA 6 (12) 5 (5) 0.1134 2.4
Nephropathy 5 (10) 3 (3) 0.0821 3.3
Hepathopathy 8 (16) 5 (5) 0.0285 3.2
Malignancy 4 (8) 8 (8) 1.0000 1.0
Vascular disease of the LE 9 (18) 6 (6) 0.0242 3.0
Previous surgery 6 (12) 5 (5) 0.1134 2.4
Revision arthroplasty 6 (12) 6 (6) 0.1684 2.0
Positive drain tip culture 8 (16) 11 (11) 0.2676 1.5

Table 1. The incidence of presumed risk factors in each group 
and respective statistical significance of differences and 
proportions of relative incidences

BMI, body mass index; DM-PAD, diabetes mellitus on per oral anti-
diabetic treatment; DM-INS, insulin-dependent diabetes mellitus;

Risk factors distribution 
factors

Infected 
group 
(n=50)

Control 
group 

(n=100)
All RFs (No) 78 66 

Important RFs* 38 22 

Less important 
RFs† 40 44 

Patients with RFs (No; %) 45 (90) 41 (41)
Patients without RFs (No; %) 5   (10) 59 (59)

Table 2. Distribution of risk factors (RFs)

*prevalence three times more frequent in the infected group; †preva-
lence in the infected group is less than three times

No (%) of patients with RFs
Relative risk

No of risk factors Infected group
(n 50)

Control group
(n 100)

one 18 (36) 30 (30) 1.2
two 15 (30) 8 (8) 3.8
three 12 (24) 3 (3) 8.0
Total 45 (90) 41 (41) 

Table 3. Distribution of risk factors (RFs) in both groups

p=0.0056

Subsequent analysis of risk factors according to 
their prevalence in both groups showed 18 (36%) 
patients with one RFs in the infected group and 
30 (30%) in the control group; 15 (30%) patients 
in the infected group had two RFs and 12 (24%) 
had three RFs. In the control group eight (8%) 
patients had two and three patients (3%) had 
three RFs. The frequency of occurrence of a risk 
factor with a given number was statistically diffe-
rent in the groups (p=0.0056) (Table 3).

Our results suggest, that if a patient had 2 or more 
important risk factors, probability of him/her 
suffering from periprosthetic infection increases 
7 times (p=0.00037); if a patient presents with 2 
or more less important risk factors then the pro-
bability of suffering from periprosthetic infection 
was 4 times higher (p=0.0957). Patients who pre-
sent with one important and one less important 
risk factor face 5 times increased relative risk of 
infection (p=0.0163) (Table 4). 
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DISCUSSION

Risk factors for periprosthetic infection were 
repeatedly studied in the past, some of them are 
generally accepted, while the interpretation of 
some others remains uncertain. Several scoring 
systems were published, evaluating risk factors 
according to their influence on the infection esta-
blishment, from those with minimal to those with 
maximal impact (13,14).
Among systemic diseases, rheumatoid arthritis 
is considered as an important risk factor. Vario-
us studies have reported 2-4 times higher risk of 
periprosthetic infection in patients who suffer 
from this disease (15,16). However, Berbari et al. 
did not prove rheumatoid arthritis to be the risk 
factor (9). In our study RA prevalence within the 
group of the infected patients was more than two 
times higher, which implies we could consider it 
as a less important risk factor.
In diabetic patients prevalence of prosthetic joint 
infection was reported 3-6 times more frequently 
than in non-diabetic patients (17). Again, there 
exist studies which did not prove higher preva-
lence of infection among diabetic patients (18). 
Our paper seems to have proved that diabetes, 
and in particular DM with insulin treatment, has 
considerable influence on the infection establis-
hment. Among insulin-dependent patients the 
prevalence of periprosthetic infection was four 
times higher when compared to two-fold incre-
ase in the prevalence among patients on per oral 
antidiabetic treatment (DM-PAD).
The view on the role of obesity and its role as 
a risk factor for periprosthetic infection is not 
unified. Some authors report higher prevalence 
of infection among obese patients, others do not 
consider it as a risk factor (17,19,20). For us it 
seems that obesity is a definite risk factor with 

almost 2-fold higher prevalence among obese 
patients and 4.5-fold among patients who suffer 
from morbid obesity (BMI above 40).
Nephropathy, hepatopathy and malignancy in the 
past medical history are among other risk factors 
that could influence the establishment of peripro-
sthetic infection (8,21). Our results are similar to 
those of others, with an exception of malignancy 
where its significance was not proven. No stati-
stical difference was noted in the distribution of 
age between both groups.
Previous surgery (previous arthroplasty on native 
joint or other intraarcticular surgical interventi-
ons) is one of the local risk factors that impacts 
periprosthetic infection (8,23). According to 
Suzuki et al. (22) and Rand et al. (23) previous 
surgery increases the incidence of infection two-
fold in case of total knee arthroplasty, and three-
fold in hip arthroplasty (22,23). Berbari does not 
consider previous joint surgery as a risk factor. 
Our results suggest higher relative risk of infec-
tion, however, we agree with Gallo et al. that not 
all types of previous surgeries could be conside-
red as definite risk factors. When evaluating the 
risk it is necessary to take into account type and 
length of surgery, time since primary arthroplasty 
and a number of previous surgical interventions 
prior to arthroplasty (6,23).
Poss et al. reported in his paper 8-fold increase in 
the incidence of infection in a group of patients 
with revision arthroplasty when comparing with 
patients with primary arthroplasty (24). Results 
of Berbari et al. (9) showed 2.2 times more revi-
sion arthroplasties in the infected group, which 
correlates with our results.
The staging system of Hanssen et al. contains 
vascular complications of lower limbs and algo-
neurodystrophy syndrome (25). We agree with 
this opinion and believe that vascular supply in 
the operated limb has crucial impact on adequate 
immune response and our paper considers vascu-
lar pathology to be an important risk factor with 
triple difference. Unlike other authors, in our pa-
per we considered as a risk factor the post-opera-
tive complication of positive drain microbiology 
cultures results. Nevertheless we agree that any 
scoring system should help to decrease the preva-
lence of infectious complications by eliminating 
patients with clustered risk factors before the sur-
gery takes place and its role is not to provide risk 

No (%) of patients

p Relative 
riskRisk factor cluster 

Infected 
group
(n 50)

Control 
group
(n 100)

Patients with 2 or more 
important RFs 11 (22) 3 (3) 0.00037 7.3

Patients with 2 or more 
less important RFs 4  (8) 2 (2) 0.0957 4.0

Patients with one 
important and one less 
important RF

7 (14) 3 (3) 0.0163 4.7

Table 4. Clustering of risk factors (RFs) in infected and 
control group and their comparison
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assessment for infection post-operatively. In this 
context we were rather surprised that none of the 
cited papers mention positive drain microbiology 
results as a risk factor, whilst in our group of in-
fected patients we report 2-fold increase.
The aim of our paper was to contribute to the re-
duction of prevalence of periprosthetic infections. 
A possible way to achieve this seems to involve 
the elimination of risk factors as much as possible 
in patients with high probability of periprosthetic 
infection. If such elimination is not achievable in 
long-term, it is fair to consider not to operate.
The likelihood of developing periprosthetic in-
fection increases as risk factors cluster.
According to the criteria mentioned above, our pa-
per considers important risk factors as follows: BMI 
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ABSTRACT

Aim To present combined measles cases data and phylogenetic 
analysis of the virus circulated in 2018 in the Federation of Bosnia 
and Herzegovina (FB&H, the entity of Bosnia and Herzegovina), 
in order to analyse endemic transmission patterns of circulating 
strains and its implications for elimination efforts. 

Methods The data were derived from epidemiological case inve-
stigations and laboratory diagnoses based on serology, molecular 
detection and genotyping of the measles virus. 

Results During 2018 16 measles cases were reported in FB&H, of 
which five were classified as laboratory confirmed cases, one was 
an epidemiologically linked case and 10 were clinically compati-
ble cases. Among them 12 (75.00%) cases were unvaccinated or 
had unknown vaccination status. The most affected population was 
up to 14 years of age (13/16; 81.25%). None of the cases was fully 
vaccinated. Viruses of other genetic lineages had been  introduced 
in FB&H in the recent period. Two virus lineages of genotype B3 
were identified. Phylogenetic analysis indicated the presence of a 
unique sequence of measles B3 virus in FB&H (Sarajevo).  

Conclusion Further strengthening of measles surveillance system 
and renewed efforts to increase vaccination levels are necessary to 
prevent disease and for elimination setting.

Key words: genotype, measles virus, phylogeny, vaccination, vi-
rus diseases 
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INTRODUCTION

Despite undertaken efforts on the issue of measles 
and rubella elimination in Europe by 2015, the 
goal was not achieved. The European Regional 
Verification Commission for Measles and Rubella 
Elimination (RVC) concluded that based on data 
for 2017, 37 (70%) of the Member States provided 
evidence to demonstrate the elimination of ende-
mic measles (interrupted transmission for at least 
36 months) (1). In the WHO European Region, 
vaccine coverage of ≥95% with two doses of a me-
asles-containing vaccine through high-quality rou-
tine immunization services must be achieved and 
maintained in order to terminate endemic transmi-
ssion of the measles virus (2). In 2017 approxima-
tely  110,000 people died from measles worldwide, 
mostly children under the age of 5 despite the avai-
lability of the safe and effective vaccine (3).
Another important strategy to reach elimination 
of the virus is strengthening of the surveillance 
system enabling a prompt detection of suspicio-
us cases and outbreaks (2). Monitoring of the 
global distribution of viral genotypes has been 
already recommended by WHO (4). Phyloge-
netic analysis of the measles virus represents 
an important asset of its characterization in or-
der to determine pathways of virus distribution 
in a given geographical area, at a specific time 
(5). This approach assesses the sensitivity of la-
boratory capacities for detection and tracking of 
imported cases. Furthermore, identification of vi-
rus genotype in confirmed cases is an indicator of 
national and global achievements for elimination 
of measles by documenting the interruption of 
transmission of endemic viruses (2).
The recent epidemiological situation in the Balkans 
region and countries across Europe has shown se-
veral measles outbreaks (6). Most patients affected 
by the outbreaks had not been vaccinated (around 
95%) and belonged to two age categories, those 
younger than 5 and over 30 years of age (7).
Bosnia and Herzegovina (B&H) experienced 
measles outbreaks in the past years (8-10). RVC 
concluded that measles elimination status in 
B&H is endemic for 2017 (1).
The aim of this study was to present combined 
measles cases data and phylogenetic analysis of 
the virus that circulated in 2018 in the Federati-
on of Bosnia and Herzegovina (FB&H, the entity 

of Bosnia and Herzegovina) in order to analyse 
transmission patterns of the strains and their im-
plications for elimination efforts.

MATERIALS AND METHODS

Study design

The research was conducted in the period from 
1 January to 31 December 2018 in the Unit for 
Clinical Microbiology, Clinical Centre of the 
University of Sarajevo, FB&H. Compulsory epi-
demiological data were filled out by physicians 
in the form recommended by the World Health 
Organization (WHO) for reporting of measles ca-
ses. Laboratory investigation was based on blood 
(serum) samples tested for anti-measles IgM se-
rology. Positive serology results were confirmed 
by real-time reverse transcriptase- polymerase 
chain reaction (RT-PCR) from nasopharyngeal 
swabs primarily, or serum samples, if swab was 
not available. Further analysis involved virus ge-
notyping and phylogenetic characterization in or-
der to identify the transmission route of the virus. 

Methods

Epidemiological surveillance. B&H is com-
prised of two entities, FBiH and the Republic 
of Srpska (RS) and Brčko District (BD) (a self-
governing administrative unit which is under the 
international supervision). FB&H itself has a 
federal structure and consists of 10 autonomous 
cantons. Cantons are then subdivided into mu-
nicipalities. RS is divided directly into munici-
palities. A case-based surveillance of measles in 
FB&H is a passive surveillance system. It relies 
mainly on health workers who report suspected 
measles cases to local epidemic services and 
cantonal public health institutes. Epidemiologi-
cal investigation of measles cases and obtaining 
specimens for laboratory testing are not routinely 
performed. A standard notification form is then 
sent to the Institute for Public Health of FB&H. 
Serology. Routine laboratory confirmation of 
suspected cases was based on the detection 
of specific anti-measles IgM antibodies using 
commercial indirect ELISA kits and processed by 
fully automated instrumentation systems either at 
the Clinical Centre of the University of Sarajevo, 
Unit for Clinical Microbiology (Enzygnost An-
ti-Measles Virus/IgM; BEP 2000 Advance; Sie-
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mens, Marburg, Germany) or at the University 
Clinical Centre Tuzla, Polyclinic of Laboratory 
Diagnostics, Department of Microbiology (Anti-
Measles Virus IgM Abs.; Alegria; Orgentec Dia-
gnostika, Mainz, Germany), respectively, accor-
ding to the manufacturer’s instructions. 
Measles virus detection and genotyping. Real-
time RT-PCR detection of viral RNA was done 
in parallel with serology according to the CDC 
diagnostic procedure. Positive samples were ge-
notyped using CDC Measles Virus Genotyping 
kit for RT-PCR and subsequent cycle sequencing. 
Testing was carried out at the Clinical Centre 
of the University of Sarajevo, Unit for Clinical 
Microbiology. Viral RNA extraction from na-
sopharyngeal swab or serum samples was done 
according to the QIAamp Viral RNA Mini kit 
procedure (Qiagen, Hilden, Germany). 
Sequence and phylogenetic analysis. Sequences 
were analysed by SeqScape Software v2.5 (Appli-
ed Biosystems, USA), BioEdit version 7.0.9.0 
(11) and molecular evolutionary genetics analysis 
(MEGA7) software (12-14). Neighbor-Joining 
phylogenetic tree based on the Kimura 2-parame-
ter model (14) was constructed using 450 nucle-
otides coding for the COOH-terminal 150 amino 
acids of the measles virus nucleoprotein. 

Statistical analysis

Descriptive statistics were expressed by frequ-
ency, sum and percentages. 

RESULTS

Epidemiology of measles cases 

In 2018, 19 suspected cases of measles were re-
ported to the FB&H Institute of Public Health. 
Three cases were discarded after epidemiological 
investigation or laboratory testing, and 16 cases 
were classified as follows: five laboratory con-
firmed cases, one epidemiologically linked case 
and 10 clinically compatible cases. Cases were 
reported during the first half of the year (Figu-
re 1) from five of ten FB&H cantons: Una-Sana 
- two cases, Tuzla - five cases, Central Bosnia - 
one case, Herzegovina-Neretva - four cases and 
Sarajevo Canton - three cases.
Reported cases were representative in almost all 
age groups (Table 1), wherein the most affected 
population was up to 14 years of age (13/16; 
81.25%). Among all cases, twelve (75.00%) 
were unvaccinated or had unknown vaccination 
status. None of the cases was fully vaccinated. 
Four clinically compatible cases were reported as 
partially vaccinated and further epidemiological 
investigation was not performed.

Number (%) of measles cases in the age group (years)
Vaccination status < 1 1-4 5-9 10-14 15-19 20-29 ≥30 Unknown age Total
0 doses 3 3 1 1 0 0 1 0 9 (56.25)
1 dose 0 0 2 2 0 0 0 0 4 (25.00)
2 or more doses 0 0 0 0 0 0 0 0 0
Unknown 0 1 0 0 0 1 1 0 3 (18.75)
Total 3 (18.75) 4 (25.00) 3 (18.75) 3 (18.75) 0 1 (6.25) 2 (12.50) 0 16 (100.00)

Table 1. Age and vaccination status of laboratory confirmed, epidemiologically linked or clinically compatible measles cases, 
Federation of Bosnia and Herzegovina, 2018

Figure 1. Reported measles cases (n=16) according to the week number, Federation of Bosnia and Herzegovina, 2018.
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Laboratory investigation

In 2018, laboratory testing was done for 27 per-
sons (serology, real-time RT-PCR), resulting in 
six measles IgM and 4 measles virus RNA po-
sitivity. One laboratory confirmed case was not 
listed among reported cases to the Institute for 
Public Health of the FB&H, because the patient 
originated from Vlasenica, Republic of Srpska 
(RS).  Sampling adequacy enabled genotyping 
of the virus for three of four cases that were 
analysed (Figures 2,3).

Case investigation of three laboratory confirmed 
cases

Measles genotyping was done for three labora-
tory confirmed measles cases (Figure 2) inclu-
ding one case from Vlasenica, (RS) who was tre-
ated in Tuzla (Tuzla Canton, FB&H). For other 
cases it was not possible to perform genotyping 
due to inaccessibility of an adequate sample wit-
hin a recommended time frame or because of pa-
tients (parents) refusing a cooperation.
Case 1: One-year old, unvaccinated male from 
Vlasenica (RS), with manifestation of measles 
disease was admitted to the Clinic for Children’s 
Diseases of Belgrade, Serbia, then to Zvornik 
Hospital (RS) and finally to the Clinic for Infec-
tious Diseases, University Clinical Centre of Tuzla 

(Tuzla Canton, FB&H). Rash onset was noticed 
on 25 February 2018 and pneumonia bilateralis 
occurred as a complication of the infection. Blood 
sample and nasopharyngeal swab were collected 
on 28 February 2018, and received in laboratory 
on the same day for virus confirmation.
Case 2: A four-year old, unvaccinated male from 
Sarajevo (Sarajevo Canton, FB&H) (linked to the 
outbreak in Kosovo) with the disease manifestati-
on and rash onset on 24 March 2018. The patient 
was admitted to the Clinic for Infectious Disea-
ses, Clinical Centre of the University of Sarajevo. 
Blood sample and a nasopharyngeal swab were 
collected on 29 March 2018 and received in the 
laboratory on the same day for virus confirmation. 
Case 3: A twelve-year old unvaccinated female 
from Čitluk (Herzegovina-Neretva Canton, 
FB&H), was linked to her younger brother who 
had also not been vaccinated and with the disease 
manifestation (rush onset of her brother was on 19 
May 2018; the case was confirmed by serology). 
The rash onset was observed on 2 June 2018. The 
patient was admitted to the Clinic for Infectious 
Diseases, University Clinical Hospital Mostar 
(Herzegovina-Neretva Canton, FB&H). Blood 
sample was collected on 7 June 2018 and received 
in the laboratory on the same day for virus confir-
mation. The patient was supplementary immunized 
by MMR vaccine ten days after her brother became 
ill (on 24 May 2018). Her second younger brother 
became ill shortly after the disease was confirmed 
in Case 3, as well as a nurse who provided medical 
care to her. All cases were symptomatically treated 
without any complication of the disease. 

Genotyping and phylogenetic analysis

Phylogenetic analysis of the obtained sequences 
showed that sequence of Sarajevo differs in three 
nucleotides from those two from Vlasenica and 
Čitluk (Herzegovina-Neretva Canton). The BLAST 
fits revealed a 100% identity with measles sequenc-
es from Vlasenica (Case 1, MeaNS sequence ID: 
131774 MVs/Vlasenica.BiH/8.18, MH307665) 
and Čitluk (Case 3, MeaNS sequence ID: 133647 
MVs/Hercegovacko Neretvanski.BiH/22.18, 
MH663472), while the variant from Sarajevo (Case 
2, MeaNS sequence ID: 132022 MVs/Sarajevo.
BiH/12.18, MH376764) was unique according to 
the currently available sequences in the GenBank 
database. Phylogenetic analysis showed the closest 

Figure 2. Origin of three laboratory confirmed measles cas-
es, Bosnia and Herzegovina (B&H), 2018. Federation of B&H 
(FB&H; dark grey), Republic of Srpska (RS; light grey), Brčko 
District (medium grey) and municipalities with measles cases de-
scribed (asterisks): Vlasenica (RS; Case 1), Sarajevo (Sarajevo 
Canton, FB&H; Case 2), Čitluk (Herzegovina-Neretva Canton, 
FB&H; Case 3).
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Figure 3. Phylogenetic relationships of taxa- measles virus B3 genotype, Federation of Bosnia and Herzegovina (FB&H) and Re-
public of Srpska (RS), 2018. WHO reference strains are non-marked; the closest BLAST fits are marked with white circles and three 
sequences of B3 described in the study are marked with black circle. Phylogenetic relationships were inferred using the Neighbor-Joining 
method (13,14). The optimal tree with the sum of branch length = 0.67175768 is shown. The tree is drawn to scale, with branch lengths 
in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed 
using the Kimura 2-parameter method (8-y) and are in the units of the number of base substitutions per site. Evolutionary analysis was 
conducted in MEGA7 (12). The recommended set of reference sequences (15), current sequence variants of genotype B3 and close 
BLAST fits of sequences from B&H were included in the phylogenetic analysis. Obtained sequences were submitted to MeaNS (16) 
(sequence ID: 131774 for Case 1- MVs/Vlasenica.BiH/8.18, 132022 for Case 2- MVs/Sarajevo.BiH/12.18 and 133647 for Case 3- MVs/
Hercegovacko Neretvanski. BiH/22.18) and GenBank (Accession numbers: MH307665, MH376764 and MH663472, respectively).

WHO strain defined as MVi/Ibadan.NGA/0.97/1 
measles virus genotype B3 (AJ232203) (Figure 3). 

DISCUSSION 

The complexity of the administrative organizati-
on and organization of the healthcare system in 
FB&H with high level of decentralization makes 
it challenging to perform surveillance activities 
(17). It was shown that healthcare system barriers 

had a critical impact on surveillance and response 
system in other countries (18).
Furthermore, FB&H has registered a downward 
trend in the coverage of immunization of children 
with MMR vaccine (19). In 2017 the coverage 
reached only 63.9% for the first dose of the vacci-
ne. Lower values of the immunization coverage, 
of the targeted 95%, have been recorded in all 
cantons in FB&H, which leaves the possibility of 
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spreading the virus (19). In support of this, none 
of the reported cases included in our study was 
fully vaccinated.
Important components of te measles and rubella 
surveillance system include routine laboratory 
confirmation of suspected cases and molecular 
epidemiological data (2). By linking measles 
molecular surveillance with appropriate epidemi-
ological information, it is possible to gain insight 
into the global patterns of circulating genotypes 
and monitor the progress of the elimination pro-
gram of the endemic virus (5,20).
Other challenges of effective performance of the 
surveillance system in FB&H include health wor-
kers’ attitude regarding reporting and high patient 
demand, lack of public health staff and their regu-
lar performance of epidemiological investigation, 
lack of training programs, limited available re-
sources and poor infrastructure for the collection, 
storage and shipment of the samples to the referral 
laboratory, implementation of electronic database 
and surveillance system. Studies in different settin-
gs reported similar results in measles surveillance 
systems (21-23). Consequently most of the mea-
sles cases are categorized as clinically compatible, 
not laboratory confirmed or epidemiologically lin-
ked according to the WHO guidelines (24). Our 
review of measles surveillance data showed that 
only 5 cases (31%) were laboratory confirmed. 
Clinical diagnosis of measles alone in the absence 
of serological confirmation is not accurate enough 
for measles elimination. As studies show, the like-
lihood that a probable case, meeting the clinical 
case definition, is actually measles is low without 
other supporting evidence (25).
Efforts should be made to conduct case investiga-
tion for suspected cases of measles and to iden-
tify contacts.
In comparison with previous molecular epidemi-
ological data, in 2018 we firstly documented the 
presence of B3 genotype of measles virus in B&H. 
During the period between February 2014 and 
April 2015, FB&H was faced with two waves of a 
large outbreak of measles. The outbreak involved 
5103 measles cases recorded in six of ten cantons 
of FB&H (26) due to low vaccination coverage. 
During that outbreak, only genotype D8 of mea-
sles virus was identified in FB&H unlike in 2007, 
when genotype D4 was endemic (10). These epi-
demics have resulted in the formation of a critical 

population of actively immunized people, making 
this area largely safe from developing new epide-
mics, at least in the short-term period.  
Despite a small number of samples that enabled 
genotyping of the virus, we identified two different 
lineages circulating in 2018 in FB&H/RS. Howe-
ver, heterogeneity of isolated viruses reflects the 
diverse geographic origins. In the period January-
May 2018 (as of 5 July 2018), within the European 
Region, countries with the highest number of mea-
sles cases, where B3 genotype occurred, were: Ro-
mania (B3: 3053; 85.0%), Russian Federation (B3, 
D8: 1381; 40.0%), Albania (B3: 1046; 49%), Ser-
bia (B3: 938; 61.0%), Italy (B3, D8: 744, 57.0%) 
and the United Kingdom (B3, D8: 726; 25.0%) (6). 
Although the possibility of importation of the 
virus from the neighboring countries (primarily 
Serbia, Kosovo) with a widespread outbreak re-
ported in the investigating period exists by the 
contact of Case 2, an exact sequence match could 
not be confirmed. 
In response to measles outbreaks that were go-
ing on in several countries in Europe and the 
neighbouring countries (6) posing the risk of 
spreading and maintaining transmission of the 
disease in sensitive population areas, the Institute 
for Public Health of FB&H issued a public anno-
uncement on the rise in the number of people 
suffering from measles in the region (27).
A Tailoring Immunization Programmes (TIP) 
project is underway in FB&H, which explores 
drivers and barriers to the vaccination and adopts 
a comprehensive approach to understand factors 
that relate to individual, social, cultural, institu-
tional and structural factors, in order to create a 
long-term strategy to increase vaccination uptake 
and avoid future disease outbreaks (28).
In conclusion, further strengthening of measles 
surveillance system by laboratory confirmation 
or epidemiological linking of all suspected cases, 
expending molecular surveillance, and renewed 
efforts to increase vaccination levels are necessary 
to prevent the disease and for elimination setting. 
Although there were few measles isolates avai-
lable in 2018 for sequence analysis, our findings 
confirmed that viruses from other genetic lineages 
were introduced in Bosnia and Herzegovina in the 
period after the outbreaks in 2014 and 2015. None 
of the viruses isolated in 2018 was a member of 
the genotype associated with the resurgence. 
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ABSTRACT

Rheumatic heart disease (RHD) is influenced by genetic factor, 
microorganism’s virulence, and environmental factor. The aim of 
this study was to determine human leukocyte (HLA)-DRB1 allele 
among children with RHD in Medan, Indonesia.

Methods An observational study was conducted at the Depar-
tment of Child Health, Haji Adam Malik Hospital Medan from 
April to June 2017. Inclusion criteria were children aged 5-18 ye-
ars diagnosed with RHD. Children with concomitant congenital 
heart disease were excluded. HLA-DRB1 alleles were analyzed 
using the PCR sequence-specific priming (SSP) technique. Stati-
stical analysis was done using computer software.

Results A total of 62 children were enrolled. The mean age of 
children was 12.6 (SD 3.44) years; 33 (53.2%) were male. The 
most dominant allele was HLA-DRB1*12, followed by HLA-
DRB1*15.

Conclusion It is proven in this research that RHD is influenced 
by genetic factor with HLA-DRB1*12 allele found to be the most 
common allele in children with RHD in Medan, Indonesia. 

Key words: cardiology, human leukocyte antigen, paediatric, 
RHD
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INTRODUCTION

Rheumatic heart disease (RHD) is still the most 
common acquired heart disease worldwide. It 
causes permanent cardiac valve damage and le-
ads to more severe conditions such as congesti-
ve heart disease, stroke, endocarditis, and death 
(1,2). Mortality rate from RHD is approximately 
3.3%, annually. In Asia, RHD kills 356,000 – 
542,000 patients every year (3,4). Rheumatic he-
art disease is a complex disease which is influen-
ced by genetic factor, microorganism’s virulence, 
and environmental factor (5). 

An epidemiological study from 2009 found a re-
lationship between genetic factor and RHD (6). 
Some human leukocyte antigen alleles are rela-
ted to RHD (6). HLA-DR7 was reported to be a 
risk factor of RHD (2). A recent study in Uganda 
showed HLA alleles distribution in patients with 
RHD (7). The most common allele was HLA-
DR11, which was found in 31.3% patients (7). 
Only 10.7% of healthy subjects in the study po-
ssessed HLA-DR11 allele (7).
Study regarding genetic factor, particularly 
HLA-DR alleles, and its relationship with RHD 
in Asia is scarce. Our study’s goal was to provi-
de the first data of HLA-DRB1 allele distribution 
among children with RHD in Medan, Indonesia 
as additional information for further investigati-
on about the role of genetic factor in RHD.

PATIENTS AND METHODS

Patients and study design

An observational study was conducted in the De-
partment of Child Health, Haji Adam Malik Hos-
pital Medan (Indonesia) from April to June 2017. 
Patients were enrolled using consecutive sam-
pling method. Inclusion criteria were children 
aged 5-18 years diagnosed with RHD. Children 
with concomitant congenital heart disease based 
on echocardiography evaluation were excluded. 
Children or proxies were interviewed to obtain 
gender and age data. 
Informed consent was obtained before conduc-
ting the procedure. 
An approval of the Ethics Committee, School 
of Medicine, Universitas Sumatera Utara was 
obtained.

Methods 

Blood samples were drawn and genetic analysis 
was conducted for each sample. HLA-DRB1 al-
leles were analyzed using the PCR sequence-spe-
cific priming (SSP) technique using Olerup SSP® 
HLA typing kit (CareDx, Inc., Brisbane, Califor-
nia). Sample handling was conducted in Multidis-
cipline Laboratory Universitas Sumatera Utara. 

Statistical analysis

Statistical analysis was done using computer 
software. Numerical data were presented in mean 
and standard deviation, whilst categorical ones in 
frequency and percentages.

RESULTS

A total of 62 children were enrolled in this stu-
dy. Mean age of the children was 12.6 (SD 3.44) 
years with age range of 9-16. Males were more 
dominant, 33 (53.2%).
The most common allele was allele 12 (44 chil-
dren), followed by allele 15 (32 children). The 
rarest allele was allele 09 (one child), followed 
by allele 04 (two children) (Figure 1).

Figure 1. HLA-DRB1 alleles distribution in 62 children with 
rheumatic heart disease

DISCUSSION

The RHD is common in developing countries 
and increases their national economic and epide-
miologic burdens (2). In the next 5 to 20 years, 
approximately 15 million children and adoles-
cents will suffer from RHD, and most of them 
require recurrent hospital admission and, not un-
commonly, cardiothoracic surgery (8). The RHD 
is most prevalent in population between 5 and 16 
years, hampering the crucial developmental peri-
od of a generation (9). As observed in this study, 
the mean age of RHD sufferer was 12.6 years. No 
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gender predilection is reported in the occurrence 
of RHD (10), but in our study male patients were 
slightly more dominant.
HLA plays an essential role in shaping one’s 
immune system by regulating the antigen pre-
sentation of peptides and immune response (11). 
Therefore, it is suspected to be involved in auto-
immune disease pathogenesis. Some autoimmu-
ne diseases such as Behcet’s disease, celiac dise-
ase, and rheumatoid arthritis are related to HLA 
(11,12). The gene which codes a particular HLA 
protein in humans has several epitopes (12). The 
shared epitope for the HLA is passed on from 
generation to generation in an exclusive popula-
tion. This is the reason why several populations 
are prone to a specific autoimmune disease, while 
some other are not. This proposed mechanism is 
called epitope hypothesis (13).
Similar condition is proposed in RHD. Host’s ge-
netic susceptibility has been suspected as one of 
the culprit of RHD (14,15). RHD is caused by 
immune response toward the Group A Strepto-
coccus (GAS) infection (14). The microorganism 
often infects upper respiratory tract or skin. Se-
veral strains of GAS have surface proteins, espe-
cially protein M, which have similar molecular 
structure with cardiomyosin, tropomyosin, kera-
tin, laminin, vimentin, and several cardiac valve 
proteins (10). Protein M is processed by HLA 
and presented to immune cells. Immune reaction 
is then triggered to eliminate the microorganism. 
Unfortunately, cross reaction between protein M 
and body’s proteins also induces inflammation 
and damage in cardiac tissues (16). This patho-
genesis confirms the concept of autoimmunity as 
the basis of RHD (2,17).
A study in India from 2010 to 2011 showed 
that several types of HLA were associated with 
RHD and the HLA type was different with other 
region’s report (18). It can be inferred that HLA 
allele distribution in RHD patients is different 

in each ethnicity. HLA-DR7 allele is the most 
common associated genetic predisposition for 
RHD. The allele is highly found in patients with 
RHD from Brazil-Mullatos and Brazil-Caucasi-
ans ethnicities (19). A study from India in 1986 
showed a positive association between HLA-
DR2 allele and RHD. On the other hand, HLA-
DR2 allele was negatively associated with the 
disease (20). In Turkey, the presence of HLA-
DR11 and HLA-A10 increased the risk of RHD 
(21). In Uganda, it was HLA-DR11 allele which 
increased the risk of RHD (8).
This is the first study to determine HLA-DRB1 
allele distribution among children and adoles-
cents with RHD. In our study, the most dominant 
allele is HLA-DRB1*12, followed by HLA-
DRB1* 15. Those findings are different from 
other studies from several regions and ethnicities. 
This is possibly caused by minor rearrangement 
in gene sequence at first. The rearrangement is 
induced by epigenetic events and accumulates 
as time goes by. This process creates different 
phenotypes from the ancient gene. The new gene 
sequence is then inherited and carried by next ge-
neration of specific populations (22).
A population based study is mandatory to extra-
polate the result of this study, as this is a pilot 
hospital based study. Subjects from other regions 
of Indonesia should be involved to achieve more 
representative results.
In conclusion, it is proven in this research that 
RHD is influenced by genetic factor with HLA-
DRB1*12 allele found to be the most common 
allele in children with RHD in Medan, Indonesia.
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ABSTRACT

Aim Acute rhinosinusitis (AR) is of viral aetiology and only 0.5-
2% develop into acute bacterial rhinosinusitis. Herbal therapy is a 
promising alternative in acute bacterial rhinosinusitis treatment. 
The aim of this study was to evaluate the effect of ethanol extract 
of Poguntano leaves (EEPL) to procalcitonin level and the amount 
of bacteria in acute bacterial rhinosinusitis mice model. 

Methods Experimental research with posttest only control group 
design in 32 Wistar mice that were divided into 4 groups, 3 of 
which were being inoculated with Staphylococcus aureus by inser-
ting a sponge to right nasal cavity of the mice (group K2, K3, and 
K4); another one was the negative control group (K1). Group K2 
was not given any kind of therapy (positive control), group K3 was 
given 10 mg/kd EEPL for 5 days orally during an induction, and 
group K4 was given 10 mg/kd EEPL for 5 days orally on the 10th 
day after induction. Mice in the groups K2 and K3 were sacrificed 
on the 10th day after induction, while mice in group K4 were sa-
crificed on the 15th day after induction. 

Result A statistically significant decrease in procalcitonin level 
(p<0.001) and amount of bacterial colony (p<0.001) was found in 
four groups. 

Conclusion Poguntano leaves extract can lower procalcitonin and 
amount of bacteria colony, showing an anti-inflammatory and anti-
bacterial effect.

Key words: immunology, inflammation, microbiology, therapeu-
tics, rhinitis
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INTRODUCTION

Acute rhinosinusitis (AR) is an upper respiratory 
tract infection that is often found in large group 
of population. In the United States, 30 million 
cases of AR is reported each year and consumed 
about 5.8 million USD for treatment each year 
(1,2). Most AR is caused by viral infection, and 
thus, antibiotic administration is unnecessary. In 
reality, it is quite difficult to differentiate an AR 
of viral etiology to that of bacterial etiology (1). 
Rhinosinusitis in adult population is mostly being 
treated with antibiotic, although the efficacy is still 
limited or controversial (3). The gold treatment of 
AR has yet to be established. Antibiotic is not in-
dicated for uncomplicated AR treatment (4). Most 
AR can resolve without antibiotic administration, 
but data shows that there are a lot of antibiotic mi-
suse in AR patients (5,6). The difficulty in diffe-
rentiation AR of bacterial to that of non-bacterial 
etiology influenced a rise in antibiotic therapy in 
the last few years (7,8). One of Cochrane reviews 
stated that antibiotic administration can affect nor-
mal flora population and related to antibiotic resi-
stance (1,9). Benefit of antibiotic usage should be 
carefully evaluated and should always be weighed 
on its side effects – allergic reaction and deve-
lopment of resistant bacteria – although given for 
acute bacterial rhinosinusitis. Thus, studies needed 
to be done to find safe and effective alternative 
therapy for acute bacterial rhinosinusitis (5).
Procalcitonin (PCT) is one of the pro-inflamma-
tory biomarkers for bacterial infection that is re-
leased as a response to bacterial toxin and bacte-
ria-specific pro-inflammatory mediators (10,11). 
In bacterial infection, PCT level in circulation 
can increase when in viral infection it stays low 
(12). In one of the studies, rhinosinusitis is found 
to have more level of PCT, around 0.8 ± 0.2 ng/
mL, a higher amount compared to that of normal 
population. Antibiotic administration is not given 
with mean PCT<0.25 ng/mL and it is recommen-
ded in cases with PCT>0.25 ng/mL (13).
Herbal medicines have long been used in treating 
both viral and bacterial AR and there has been an 
increasing interest in herbal studies, both in the 
US and in Europe countries (5). Herbal therapy 
or phytotherapy is a quite promising alternative 
in AR treatment (14). Several researchers have 
proven that herbal therapy is beneficial as an 
additional therapy in rhinosinusitis. This therapy 

can also lower AR symptoms in adult and pae-
diatric population in vivo, showing a quite high 
tolerance and safety (15).
One of the herbs that is proven to be effective is 
Poguntano (Picria fel-terrae Merr), which leaves 
are often traditionally used by the people of Tiga 
Lingga Village of Dairi District in North Sumate-
ra as anti-diabetic therapy (16). There have been 
a lot of researches done suggesting the benefits 
of this herb in medical field. Ethanol extract of 
Poguntano leaves have phytochemistry, which is 
flavonoid, saponin, tannin, glycoside, and stero-
id/ triterpenoid (17).
In in vitro and in vivo studies, steroid/ triterpe-
noid and flavonoid can inhibit pro-inflammatory 
cytokines that are secreted by Th1 (TNF-α, IL-2 
and IFN-γ) and Th2 (IL-6, IL-4, IL-5, IL-10 and 
IL-13) cells through limphocytes activation as 
a response to antigen stimulation, and thus, can 
lower secretion of acute phase protein, such as 
procalcitonin (18-20).
Aim of this study was investigate the effect of 
Poguntano leaves extract (Picria fel-terrae 
Merr.) to procalcitonin level and amount of bac-
teria colony in acute bacterial rhinosinusitis in 
Wistar mice model. An evaluation of alternative 
therapy for acute bacterial rhinosinusitis can ho-
pefully lower the misuse or overuse of antibiotic 
that have long been known to influence the deve-
lopment of bacterial resistance.

MATERIALS AND METHODS

Study design

This is a true experimental study posttest only 
control group design. The study on the mice was 
conducted in the Animal House of Biology La-
boratory of Faculty of Mathematics and Natural 
Sciences of USU (Universitas Sumatera Utara). 
The preparation of Poguntano leaves extract 
(EEPL) was conducted in Faculty of Pharmacy 
of USU. Procalcitonin level was assessed in the 
Integrated Laboratory (Laboratorium Terpadu) of 
the School of Medicine of USU. Bacterial colony 
examination takes place at Microbiology Depar-
tment of School of Medicine of USU. 
This study was approved by the ethics committee 
of the School of Medicine, Universitas Sumatera 
Utara.
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Methods 

Plant materials. Fresh Poguntano leaves were 
washed and dried at ±40 °C, then grinded until 
dried powder was obtained. Poguntano leaves 
extract was produced by maceration of dried 
powder using ethanol 96%. The powder was 
soaked for 5 days with periodic stirring. The fil-
trate was collected, and then evaporated until vis-
cous extract was obtained.
Animals. Thirty-two Wistar mice (Rattus 
novergicus,sp) were used as the sample of this 
study.  According to the Federer’s formula (21), 
the minimum sample size in each group were six 
of Wistar mice. To anticipate the mice that died 
during the study, two mice were added to each 
group. The inclusion criteria were: female mice 
8 weeks old, weighed 180 – 200 grams, healthy, 
and active. The exclusion criteria were: identifi-
cation of pus within nasal cavity, lowering condi-
tion of the mice, or death during the course of the 
study, and aggressive behavior of the mice that 
attack other members of its group.
Colonization. All white mice in intervention 
were injected with 50 mg/kg ketamine hydro-
chloride intramuscularly for anesthesia (22). The 
right nasal cavity was then obstructed with sterile 
sponge to block the ostium of the maxillary si-
nus. This sponge was first inoculated with 1 mL 
of Staphylococcus aureus bacterial suspension 
(23). The preparation of bacterial suspension was 
done in Microbiology Laboratory of USU Hos-
pital Clinic in Medan. Staphylococcus aureus 
ATCC 25924 strain was made in 900x106 cells/
mL concentration using McFarland Nephelome-
ter Standard III (24). The right maxillary sinus 
was dissected in sterile conditions. Secretion 
swab was taken from right maxillary sinus to 
evaluate bacteria colony of Staphylococcus au-
reus. If no secretions were found in the maxillary 
sinus, rinsing with 1 mL of physiological saline 
solution, and the rinsing fluid was collected for 
analysis. Secretory samples were inoculated in 
a mannitol salt agar (MSA) as a culture medi-
um for the Staphylococcus aureus bacteria. The 
MSA disk was incubated at 35 ± 20 °C during 
48 hours.  Bacterial colonies were counted using 
colony counter (23).
Samples were divided into four groups: negative 
control group (K1) that was not inducted by AR 

and was not given Poguntano leaves extract; po-
sitive control group (K2) with AR untreated with 
Poguntano leaves extract (in this control group, 
mice were sacrificed on the 10th day after inducti-
on); experimental group I (K3) with mice inducted 
by ABR (acute bacterial rhinosinusitis) and given 
Poguntano leaves extract 10 mg/kg for 5 days 
through oral gavage (Poguntano leaves extract 
was given directly after induction and then sacri-
ficed on the 10th day after induction); and expe-
rimental group II (K4) was inducted with ABR 
and given Poguntano leaves extract 10 mg/kg for 
5 days, starting on the 10th day after induction (sa-
crificed on the 15th day after induction). The mice 
were grouped through simple randomization. All 
of the mice were then sacrificed through intra-pe-
ritoneal injection of Ketamine hydrochloride (75 
mg/kg). Blood was taken from the heart and it was 
used to assess the PCT level through enzyme-lin-
ked immunosorbent assay (ELISA) method using 
CSB-E13419r Rat Procalcitonin (PCT) Elisa Kit 
96 T (CUSABIO, China) was used.

Statistical analysis

The data was presented through mean ± stan-
dard deviation. Differences between mean valu-
es of PCT were analyzed using Kruskal Wallis 
test followed by Mann Whitney and t indepen-
dent posttest method. Differences between me-
ans in bacterial colonies were established using 
ANOVA test analysis of variance followed by 
Bonferroni’s posttest method. A p<0.05 was con-
sidered statistically significant.

RESULT

The 32 mice in this study was divided into four 
different groups: negative control group (8 
mice), positive control (8 mice), experimental 
I (8 mice), and experimental II (8 mice). The 
lowest mean of procalcitonin level was found 
in group K4 with 191.13 pg/ml (SD=51.75 pg/
mL). The highest PCT level found in group K2 
(positive control group) with mean 699.38 pg/
ml (SD=214.17 pg/mL). Mean level of PCT in 
group K3 (experimental I) was 338.13 pg/mL 
(SD=124.19 pg/mL), higher than mean PCT in 
group K4 (experimental II) (Table 1). A statisti-
cally significant difference in mean PCT betwe-
en four study groups (p<0.001) was found. Post 
Hoc test shows that there was a significant mean 
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between group K1 and K2 (p<0.001), group K2 
and K3 (p<0.001), group K2 and K4 (p<0.001). 
A significant difference is also found in group K3 
(experimental I) and group K4 (experimental II) 
with p=0.012. No significant difference found in 
group K1 and K3 (p=0.422) and group K1 group 
K4 (p=0.066) (Figure 1).

ria colony between group K1 and K2 (p<0.001), 
group K1 and K3 (p<0.001), group K2 and K3 
(p<0.001), group K2 and K4 (p<0.001), and gro-
up K3 and K4 (p<0.001). No significant diffe-
rence in mean amount of bacteria colony found 
between group K1 and K4 (p=1.000) (Figure 2).

Group* Mean (±SD) of 
procalcitonin (pg/Ml) p

Post Hoc
K2 K3 K4

K1 287.5 (±120.62) <0.001 0.001 0.422 0.066
K2 699.38 (±214.17) <0.001 <0.001
K3 338.13 (±124.19) 0.012
K4 191.13 (±51.75)

Table 1. Procalcitonin level in the control and treatment group

*Negative control (K1) that was not inducted by acute rhinitis (AR) 
and was not given Poguntano leaves extract; positive control (K2) 
with AR untreated with Poguntano leaves; experimental group I (K3) 
with mice inducted by AR and given Poguntano leaves extract 10 
mg/kg for 5 days directly after induction; experimental group II (K4) 
was inducted with ABR and given Poguntano leaves extract 10 mg/
kg for 5 days, starting on the 10th day after)

Group Mean (SD) amount of 
bacterial colony colony p

Post Hoc
K2 K3 K4

K1 34.25 (14.61) <0.001 <0.001 <0.001 1.000
K2 > 300 <0.001 <0.001
K3 148.38 (58.93) <0.001
K4 26.25 (21.54)

Table 2. Amount of bacteria colony in the control and treat-
ment group

Explanation of the groups as in the Table 1.

Figure 1. Boxplot graphic of procalcitonin level of four study 
groups Explanation of the groups as in the Table 1.

Figure 2. Boxplot graphic of amount of bacteria colony of four 
study groups Explanation of the groups as in the Table 1.

In group K1, mean bacteria colony assessed is 
34.25 (SD=14.61 colony). The highest amount of 
colony observed is in group K2 with >300 co-
lony. Mean bacteria colony in group K3 is 148.38 
(SD=58.93 colony), more than that of group K4 
with 26.25 (SD=21.54 colony) (Table 2).

A statistically significant difference in colony 
amount between the four study groups was found 
(p<0.001). Using Post Hoc test, there was found a 
statistically significant difference in mean bacte-

DISCUSSION

Negative control group (K1) that was not induc-
ted by AR and was not given Poguntano leaves 
extract; positive control group (K2) with AR 
untreated with Poguntano leaves extract (in this 
control group, mice were sacrificed on the 10th 
day after induction); experimental group I (K3) 
with mice inducted by ABR and given Pogunta-
no leaves extract 10 mg/kg for 5 days through 
oral gavage (Poguntano leaves extract was given 
directly after induction and then sacrificed on 
the 10th day after induction); and experimental 
group II (K4) was inducted with ABR and given 
Poguntano leaves extract 10 mg/kg for 5 days, 
starting on the 10th day after induction.
The different timings of Poguntano leaves extract 
between group K3 (with mice inducted by ABR) 
and K4 (experimental group II inducted with 
ABR and given Poguntano leaves extract) was 
due to the observation that group K3 (admini-
stration on induction) has not been overgrown by 
Staphylococcus aureus in the mice’s maxillary 
sinus, hence the insufficiency to evaluate the role 
of Poguntano leaves extract as anti-inflammation 
and immunomodulator. Group K4 (administrati-
on on the 10th day after induction) was expected 
to be overgrown by Staphylococcus aureus in 
the mice’s maxillary sinus, and thus, observation 
of EEPL effect as anti-bacterial is considered to 
suffice. This corresponds with the research done 
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by Cheng et al. (25), Ozcan et al. (26), and Dolci 
et al. (27) who found bacteria on the 10th day 
of induction (bacteria-inoculated sponge inserti-
on to nasal cavity), in maxillary sinus that can 
be confirmed microbiologically, histopathologi-
cally, and through CT-scan.
In this study, the highest increase in procalcito-
nin (PCT) level is observed in a group that was 
inducted by AR only without the administration 
of Poguntano (group K2). This is in line with 
Autio et al. (10) statement that corresponding 
biomarkers with inflammation reaction, both 
local and systemic, can show pathophysiology 
and development of bacteria in AR, where PCT 
is one of the pro-inflammatory markers that is 
linked with bacterial infection. An increase in 
PCT in  our study corresponds with a clinical 
study that documented the increase in PCT le-
vel in septic shock patients caused by bactere-
mia (28). Our results showed significant diffe-
rence between groups that are only inducted by 
AR (group K2) with group that is only being 
administrated with Poguntano extract (group 
K3 and K4).
Post Hoc test results of presented study showed 
no significant difference between group K1 and 
K3, group K1 and K4 suggesting that administra-
tion of EEPL can decrease PCT level to normal 
(group K3) even lower (group K4). A decrease in 
PCT following Poguntano extract administration 
in lowering inflammation due to AR induction 
has indicated in pharmacology studies suggesting 
that Poguntano leaves extract has anti-inflamma-
tory, anti-pyretic, analgesic, antioxidant, diuretic, 
anti-diabetic, hepato-protective, and anti-helmin-
tic effect (29). The EEPL contain chemical com-
pounds of glycoside, flavonoid, saponin, tannin, 
and steroid/triterpenoid (17,30).
Yassine et al. (31) has demonstrated flavonoid 
role in anti-inflammation process. Flavonoid is 
shown to inhibit important enzymes, especially 
prostaglandin and nitric oxide, and also effecti-
ve in inhibiting arachidonic acid metabolism that 
mediates prostaglandin biosynthesis. Active su-
bstance of flavonoid is considered to be a strong 
anti-oxidant (31,32).
This research shows that the lowest mean of PCT 
was found in the group that was treated with Po-
guntano extract on the 10th day after inducted 
(group K3) considering that EEPL administration 

has superior effect in severe infection (bacterial 
phase). PCT level can increase due to direct in-
duction of peptidoglycan and lipotheichoic acid 
on bacterial cell wall and direct induction from 
bacterial enterotoxin, because of indirect inducti-
on through pro-inflammatory mediators, such as 
IL-6 and TNF-α (10,33,34). EEPL administration 
in bacterial phase (group K4) can lower PCT le-
vel more significantly.
Results of our study have shown a significant 
decrease in amount of colony in experimental II 
(K4) group (mice was inducted with ABR and 
given Poguntano leaves extract 10 mg/kg for 5 
days, starting on the 10th day after induction) 
comparing to the negative control group (K1). 
This corresponds with Mustika study (35) that 
Staphylococcus aureus and Escherichia coli 
growth can be inhibited by EEPL.
Anti-bacterial activity can be caused by the pre-
sence of flavonoid and tannin. Flavonoid and 
tannin are phenol compounds (32,36). Flavonoid 
has a mechanism as an anti-bacterial due to its 
ability to form complex with extra-cellular pro-
tein and bacteria cell wall. Meanwhile, tannin is 
able to inactivate microbe adhesion, enzymes, 
and disturb protein transport on the inner cell li-
ning (35,37,38).
Saponin mechanism of action as an anti-bacterial 
is through increasing bacteria cell wall permeabi-
lity and causing protein and enzyme leakage from 
the cell (29). Steroid also has been reported to have 
anti-bacterial property, where steroid is linked with 
membrane lipid and liposome leakage (39). Triter-
penoid is also reported to have anti-bacterial effect. 
This compound disrupts cytoplasm membrane thro-
ugh intracellular leakage, such as potassium that 
also marks the start of membrane disruption (40).
In conclusion, our study revealed that EEPL ad-
ministration can lower PCT level in experimental 
acute bacterial rhinosinusitis animal model, and 
decrease bacteria colony in maxillary sinus in 
experimental acute bacterial rhinosinusitis ani-
mal model. EEPL can also function as an anti-
inflammation, inmmunomodulator, and anti-bac-
terial due to its ability to lower pro-inflammatory 
protein, degree of inflammation histopathologi-
cally, and amount of bacteria colony in acute bac-
terial rhinosinusitis Wistar mice model.
The limitation of this study is not to compare the 
effects of Poguntano leaves extract with standard 
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ABSTRACT

Aim Wild mushroom intoxication is a public health problem, 
which causes a wide range of symptoms: from mild gastrointesti-
nal symptoms to multiple organ failure and death. The present stu-
dy aims to evaluate the epidemiology of mushroom intoxication 
in 4-year admissions of Razi Hospital, Qaemshahr, Mazandaran, 
Iran.

Methods Medical records of all identified cases of mushroom po-
isoning admitted during the period between 2015 and 2018 were 
extracted and patients’ demographic data including age, sex, la-
tency period, season of poisoning, clinical presentations, labora-
tory findings, prognosis, duration of hospitalization and therapeu-
tic interventions were recorded. 

Results A total of 65 mushroom poisoning cases were identified 
(mean age of 35.68 years), of which 32 (49.2%) were females. 
Latency of ≤ 6 hours was seen in 63 (96.4%) cases. The most pre-
valent season of intoxication was spring (60.7%). The most frequ-
ent symptoms were nausea and vomiting (86.5%) and abdominal 
pain (51.2%). No case required intensive care unit (ICU) care or 
mechanical ventilation. Mean hospital stay was 1.89 days without 
any mortality. Mean aspartate aminotransferase (AST) level was 
21.89 (±9.55), but the disturbance of liver function tests (LFTs), 
coagulopathy, elevated level of bilirubin and/or platelet was not 
noted. In 93% of patients ranitidine, in 7% Penicillin G, and in 
3.6% cefaclor and ceftriaxone was administrated. 

Conclusion People and health care providers must be educated 
about mushroom poisoning. Prompt transfer of suspicious cases 
with history of wild mushroom ingestion to the emergency depar-
tment is crucial since patients showing toxicity symptoms after 6 
hours might have worse and mortal prognosis despite treatment.

Key words: epidemiology, intoxication, poisoning, wild mushroom
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INTRODUCTION

Poisoning is one of the most important causes of 
acute illness in developed countries. Unintended 
poisoning considered is as the fifth cause of death 
secondary to accidental injuries (1). Currently, 
there is an increasing worldwide trend in acute 
poisoning and subsequent mortality, increased 
mortality due to drug abuse and an increase in the 
number of intentional poisoning (2). Commonly, 
poisoning seen in young adults is acute and in 
children it is usually accidental. In all world co-
untries including Iran, a significant proportion of 
referrals and admissions to paediatric hospitals 
are poisoning cases, which are mostly accidental 
(3). Consequently, a number of children die due 
to drug and non-drug related poisoning. Incidents 
such as poisoning are the most common cause of 
death in children aged 1-14 years (4,5).
Wild mushroom intoxication is one of the rare cau-
ses of poisoning. There are about 5,000 species of 
mushrooms, of which only 25-30% are named and 
3% are toxic, which are more spotted in rural areas 
and in some countries (6-11). Wild mushroom in-
toxication depends on factors such as maturity of 
mushroom, seasonal poisoning, geographical area, 
total amount consumed, and preparation technique 
before consumption (9,10). Wild mushroom in-
toxication produces a wide range of symptoms 
in patients, ranging from mild gastrointestinal 
symptoms to multiple organs failure and death, 
according to the type of mushroom (6). Latency 
is often below 8 hours and the problem could be 
accurately diagnosed provided a complete history. 
Given that identification of mushroom type after 
poisoning may be difficult and sometimes impo-
ssible, prompt treatment of patients based on their 
clinical symptoms is crucial (7).
Wild-mushroom poisoning is relatively common 
in Iran and it is expected to increase in line with 
industrialization and population growth plans. In 
a study conducted in Loghman-Hakim Hospital 
(Tehran, Iran) the prevalence of mushroom poiso-
ning was represented with 37 out of 7,421 cases of 
all poisoning. However, in recent years, mortality 
rate of poisoning especially in paediatric patients 
has significantly decreased due to increasing awa-
reness about the significance of prompt transfer of 
patients to poison treatment centres (2).
The most important chemicals in wild mushro-
om which cause intoxication are amatoxins and 

phallotoxins (12). After absorption from the di-
gestive tract and entering the bloodstream, these 
toxins enter the hepatic cells, and by inhibiting the 
RNA Polymerase II enzyme (which is involved 
in DNA transcription and cell metabolism), cause 
damage to the hepatic cells and ultimately hepatic 
failure (13). The severity of toxicity depends on 
the amount of toxin in the mushroom itself, which 
in part is influenced by the genetic characteristics 
of the mushroom, climate conditions and the geo-
graphical location of the mushroom (12,13).
Due to lack of antidote for this type of poisoning, 
the treatment is based on supportive care and 
symptomatic management only, including hydra-
tion and electrolytes replacement, administration 
of activated charcoal, penicillin G (in high do-
ses), antioxidants (such as N-acetylcysteine   and 
penicillin), and in cases of severe hepatic failure, 
liver transplantation (14).
Although mushroom intoxication is not a 
common cause of poisoning in the world, due to 
relatively high mortality rates in poisoning with 
some types, it is imperative to provide appropria-
te information for the public and define preventi-
on strategies in higher scales (15). 
Due to dispersed statistical information about the 
prevalence of mushroom poisoning along with 
a high mortality risk for the exposed populati-
on, subsequent costs are directly and indirectly 
imposed on the health system (16-18).  It seems 
that a general overview of the documentation 
associated to different types of wild mushroom 
poisoning, using simple statistical analysis met-
hods, provides more accurate overview about the 
issue for applying well-planned and evidence-ba-
sed policies (16-19), which will lead to a more 
comprehensive picture of the dimensions of this 
problem in Iranian society. 
The aim of this study was to determine the preva-
lence of wild-mushroom intoxication and describe 
epidemiological characteristics and clinical fin-
dings in 4-year admissions at Razi Poisoning Tre-
atment Centre (Qaemshahr, Mazandaran, Iran).

PATIENTS AND METHODS

Patients and study design

This descriptive cross-sectional study was con-
ducted in Razi Poisoning-Treatment Centre, 
Qaemshahr, Mazandaran, Iran, upon retrospecti-
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ve investigation of medical records of poisoning 
cases from 2018 to 2018.
A study protocol was approved by the Ethics 
Committee of Mazandaran University of Medi-
cal Sciences and it was performed in accordance 
with the ethical standards of the 1964 Declarati-
on of Helsinki. Patients’ anonymity is preserved.
Inclusion criteria were patients with discharge di-
agnosis of mushroom poisoning admitted to Razi 
Hospital during 2015 to 2018. Patients with va-
gue symptoms, non-conclusive diagnosis or in-
complete profiles were excluded from the study.

Methods 

Using hospital administrative information 
system, medical records of all identified cases 
who met the inclusion criteria were extracted and 
demographic and clinical data were recorded. 
Demographic data included age, gender, occupa-
tion, residential place, latency and season of po-
isoning. Clinical data included symptoms, labo-
ratory findings (hepatic, renal, hematologic and 
coagulation profile: aspartate aminotransferase 
– AST, prothrombin time (PT), partial throm-
boplastin time (PTT) and  international norma-
lized ratio (INR), prognosis (death, discharge, 
Intensive Care Unit (ICU) care, and mechanical 
ventilation), duration of hospitalization and the-
rapeutic interventions (hydration, activated char-
coal, penicillin G, and silymarine).
Final diagnosis was made by poisoning speci-
alists and toxicologist of Razi Poisioning-Tre-
atment Centre, based on patients’ history, clinical 
symptoms and epidemiologic data.

Statistical analysis

Data were transferred to computer for statisti-
cal analysis. Categorical data were presented as 
counts and percentages, continuous variables 
as mean ±SD or median range. Data compari-
son was made using student t-test and χ2 test. A 
p≤0.05 was considered statistically significant. 
Non-parametric Kolmogorov-Smirnov test was 
used for the analysis.

RESULTS

A total of 65 cases of mushroom poisoning were 
identified. Mean age of patients was 35.68 years, 
ranged between 11-75 years. The cases predomi-

nantly involved ≤31 years of age patients (50%). 
The first and third quartiles were 22.5 and 48.75 ye-
ars, respectively. The prevalence of poisoning un-
der 31 years of age was twice as higher than others.
Thirty-two cases (49.2%) were females and 33 
(51.8%) were males. 
Mean age of male and female patients was 35.93 
and 35.43 years, respectively, indicating an insi-
gnificant difference between genders. Likewise, 
there was no significant relationship between po-
isoning and gender.
The two most prevalent seasons for wild-mus-
hroom intoxication was spring, 34 (60.7%) and 
autumn, 15 (28.6%) cases; the least prevalence 
was noted in winter, two (3.6%) cases. There 
seemed to be a significant relationship between 
climate humidity and mushroom poisoning.
The most frequent symptoms were nausea and vo-
miting, 56 (86.5%), followed by abdominal pain, 
33 (51.2%) and diarrhoea, 10 (16.1%) cases. No 
case showed a decreased level of consciousness.
No case required either ICU care or mechanical 
ventilation.
No mortality was recorded and all patients were 
discharged from the Centre.
Mean hospital stay was 1.89 days ranging betwe-
en 1-6 days. The cases predominantly involved 
≤2 days of hospitalization, 51 (78.6%) (Table 1).

No (%) of 
patientsVariable

-35.68Mean age (years)
32 (51.2)Males

Gender
33 (49.8)Females
39 (60.7)Spring

Season of poisoning
5 (7.1)Summer

18 (28.6)Autumn
3 (3.6)Winter

60 (96.4) ≥6 
Latency (Hours)

2 (3.6)≥6 
0YesIntensive care and/or venti-

lation 65 (100.0)No
1.89 Mean hospitalization (days)

56 (86.5)Nausea and vomiting

Clinical symptoms
10 (16.1)Diarrhoea
33 (51.2)Abdominal pain

0Decreased loss of 
consciousness

Table 1. Demographic and clinical data of the patients with 
mushroom poisoning

Mean AST was 21.89 (±9.55), which proved to 
be normally distributed. However, abnormally 
distributed laboratory tests for ALT, PT, PTT and 
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INR were detected at p≤0.05. Disturbance of li-
ver function tests, coagulopathy or elevated level 
of bilirubin and/or platelet was not noted in any 
patient (Table 2).

In our study, 60.7% of the patients consumed 
mushrooms in the spring months, during which 
mushrooms are more prevalent and their collec-
tion is usually increased. However, our findin-
gs are not consistent with Eren et al. study, in 
which the most common season of mushroom 
poisoning was early summer. In our study rela-
tionship between humid climate and mushroom 
poisoning prevalence seems to be statistically 
significant, since more than 88% of mushro-
om poisoning cases were documented during 
spring and autumn.
In Eren et al. study, the first and most common 
symptom was gastrointestinal, one which was 
exhibited during the first 6 hours post-exposure 
in most cases; hospitalization length varied from 
1-10 days and 3 cases expired due to fulminant 
hepatitis. In our study, none of the patients nee-
ded ICU care or mechanical ventilation; all cases 
were discharged and mean hospitalization was 
1.89 day. Mean latency period until symptoms 
appearance in our study was less than 6 hours in 
96.4% of cases. These results are consistent with 
findings from Eren et al. study (10).
In Dadpour et al. (14) study, only 59% of cases 
were discharged with full recovery. In addition, 
statistically significant relationship was found 
between mortality rate and higher levels of INR, 
PT and PTT, ICU care, need for mechanical ven-
tilation, serum bilirubin level and liver enzymes. 
In the present study, no mortality was reported 
and all patients were discharged. No relationship 
was found between higher levels of INR, PT and 
PTT and mortality rate, and laboratory results 
were not disrupted. Dadpor et al. concluded that 
although prevalence of wild mushroom intoxica-
tion was relatively low (1%), mortality rate was 
high (≥22%). Nausea and vomiting were first 
exhibited symptoms and disrupted coagulation 
factors indicated a poor prognosis (14). In our 
study, severe complications or death were not re-
corded and the most exhibited symptom was ga-
strointestinal (nausea and vomiting, diarrhoea).
Pajoumand et al. (9) found among 25 cases of 
mushroom poisoning mean age of patients of 31 
years, ranging between 12-65, males represen-
ted with 68%, more than 80% cases documented 
during autumn.  In our study, gender distribution 
was almost equal, with mean age of 36.39 years 
ranged between 11-75 years. 

p Mean (±SD)Reference 
values Variable 

0.0061.09
(±0.13)1.0International Normalized Ratio 

0.0538.14
(±8.79)

30-40 
secondsPartial thromboplastin time

0.03513
(±1.17)

9.5-13.5 
secondsProthrombin time

0.00326.07 
(±21.97)20-60 IU/LAlanine aminotransferase

Table 2. Mean values of laboratory results of the patients with 
mushroom poisoning

In 60 (93%) patients ranitidine, in four (7%) 
penicillin G, and in two (3.6%) cefaclor and 
ceftriaxone were administrated. However, seven 
(10.7%) patients with severe clinical manifestati-
ons were treated with atropine, as well as admini-
stration of activated charcoal.

DISCUSSION

Mushrooms are commonly consumed by local 
population and mushroom poisoning presents 
a major health risk in rural areas (20-22). In a 
retrospective study by Eren et al, among 294 ca-
ses diagnosed with wild mushroom intoxication, 
who had been admitted in paediatric emergencies 
mean age varied from 3-72 years with mean age 
of 28.97 years; 90 patients were younger than 16 
years and 173 cases were females, which is con-
sistent with results from our study (mean age of 
35.68 years, 50% of cases younger than 31 ye-
ars and 49.2% were females). In a retrospective 
observational cross-sectional study by Dadpour 
et al. (14), among 32 cases with discharge dia-
gnosis of wild mushroom intoxication referred 
to Imam-Reza hospital (Mashhad, Iran) during 
2005 to 2017 with mean age of 24.6 years 59% 
were females. Findings from our study showed 
a higher mean age in comparison with Dadpour 
et al. (35.68 VS 24.6 years) and no statistically 
significant relationship between age and gender. 
Pajoumand et al. (9) found that among 25 cases 
of mushroom poisoning mean age of patients of 
31 years ranged between 12-65, males represen-
ted with 68%, more than 80% cases documented 
during autumn.  In our study, gender distribution 
was almost equal, with mean age of 36.39 years 
ranging between 11-75 years. 
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In Pajoumand et al. study (9), latency varied 
from 0.5 to 12 hours, the most exhibited symp-
toms were vomiting, nausea, abdominal pain and 
diarrhoea (60%), jaundice in 40% and hepatic 
encephalopathy in 50% of patients were noted; 
duration of hospital stay varied from 1-12 days 
and 66% of all cases were discharged with full 
recovery (9). Their findings are consistent with 
findings from the present research in which the 
most exhibited symptom was gastrointestinal one 
without any case of hepatic encephalopathy or ja-
undice. All patients were discharged. 
In an analysis of mushroom case exposures in the 
United States reported by Trestail (17) to obtain 
a clearer view of mushroom poisoning epidemi-
ology and outcome, 1581540 cases were diagno-
sed with poisoning (73% of total poisoning cases 
in the USA), among which 9208 (0.6%) were 
cases of mushroom intoxication. The cause of 
poisoning was determined in 313 cases including 
48 types of mushroom, but in the remaining cases 
(96.6%) no fungal agent was identified: 81% pa-
tients were under the age of 6, and 6% were in the 
age range of 6-17 years, and the remaining 13% 
of cases were older than 17 years. In 95% of ca-
ses, accidental poisoning was detected (21). Just 
similar to our research, Trestail study has focused 
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ABSTRACT

Aim To correlate the maximum anterior sagittal curvature (Kmax) 
changes and uncorrected (UDVA) and corrected distance visu-
al acuity (CDVA) in keratoconus patients after the cross-linking 
(CXL) procedure.

Methods Forty-four eyes of 34 patients with keratoconus were 
analysed after the standard Dresden protocol CXL procedure had 
been performed. All patients underwent complete preoperative 
examination with a follow-up of 12 months with focus on UDVA, 
CDVA and Oculus Pentacam (Scheimpflug technology) analysis. 
We analysed and correlated Kmax changes in the postoperative pe-
riod of 12 months together with visual acuity changes. 

Results Visual acuity improved significantly in the first 3 months 
after the procedure and even more significantly until the end of the 
first year. Even Kmax is the most relevant and most followed para-
meter for progression and regression of keratoconus, its lowering 
was not directly correlated with the visual acuity improvement 
(both uncorrected and corrected) in the first 6 months after corneal 
CXL procedure. Kmax was changed significantly in the period of 12 
months post cross linking, but not in the first 6 months. 

Conclusion Corneal CXL should be considered as a procedure not 
just for corneal stiffening and stabilization, but also for visual acu-
ity improvement in keratoconus patients. 

Key words: corneal stroma, keratoconus, refractive errors, 
tomography
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INTRODUCTION

Keratoconus is a chronic, bilateral and non-in-
flammatory disorder characterized by progressi-
ve steepening, thinning and apical scarring of the 
cornea. For a long time, the most cited annual in-
cidence has been 2 per 100,000 with a prevalen-
ce of 0.054% (1). Recent data from a large study 
carried out in the Netherlands revealed different 
epidemiological results. Today, the annual inci-
dence of keratoconus is 13.3 cases per 100 000 
and estimated prevalence in general population 
is 0.26%. These values are 5 to 10 times higher 
than previously reported values in population 
studies, excluding keratoconus from the commu-
nity of rare diseases (2). Keratoconus is known 
to affect all ethnicities, but its incidence exhibits 
geographical variability due to forme fruste or 
subclinical forms of the disease, differences in 
diagnostic methods and criteria and differences 
in genetic variations (3). Although keratoconus 
affects both genders, most of the studies suggest 
its higher incidence in men than in women (4). 
Clinical onset of keratoconus occurs typically in 
early adolescence, and it progresses during the 
third and fourth decade (4). 
Earlier there had been just radical surgical met-
hods in keratoconus treatment, like penetrant kera-
toplasty and RGP lenses without any influence on 
the disease progression. However, everything has 
changed since 2004, when Wollesak et al. publis-
hed first clinical study of new invasive pharmaco-
logical approach on the cornea (5). Introduction of 
corneal cross-linking (CXL) marked a new era for 
treatment of keratoconus and other ectatic diseases 
(6). The CXL is a less invasive method than anteri-
or keratoplasty and it enables better improvement 
of the corneal shape, biomechanical properties and 
stability, as well as better visual acuity. The CXL 
is a therapy method using vitamin B2 (riboflavin) 
and UV light, which enables to firm the collagen 
and stabilize the cornea, stops the thinning and 
bulging of the cornea and stops progression of 
keratoconus in that manner (6). The interaction 
of riboflavin and UVA enhances the formation of 
reactive oxygen species, which leads to the forma-
tion of additional covalent bonds between adjacent 
collagen molecules in the stroma, with consequent 
biomechanical stiffening of the cornea (6). As a re-
sult, the cornea is more firm, rigid and stable. The 
effect of CXL is localized in the front part of the 

cornea (7). A few years later Seiler and Hafezi fo-
und slit-lamp visible demarcation line two weeks 
after the procedure (8), in the depth at approxima-
tely 300 microns (µ), (60%) of the corneal stro-
ma. Demarcation line raises the question about 
changed refraction index and refraction properties 
in the cornea. A large number of previous studi-
es has shown significant changes in biomecha-
nical parameters of the cornea in patients with 
keratoconus undergoing CXL protocol (9-11).   
Majority of these studies outline that CXL is a 
very effective protocol for keratoconus treatment 
delaying or reducing the need for corneal tran-
splantation (10,11). 
The aim of this study was to analyse changes of un-
corrected distance visual acuity (UDVA), correc-
ted distance visual acuity (CDVA) and maximum 
anterior sagittal curvature (Kmax) in patients with 
keratoconus before and after the CXL procedure. 
In Bosnia and Herzegovina and the region, there 
has been no similar research reported.

PATIENTS AND METHODS 

Patients and study design

Forty-four eyes of 34 patients with manifest ker-
atoconus were included in this study. This was 
a prospective study, which enrolled patients who 
had been treated at the Eye Clinic “Svjetlost” 
Sarajevo from January 2017 to January 2018. 
Twenty-four of them had monocular procedure, 
while 10 patients had binocular treatments. Inclu-
sion criteria were: patients diagnosed with kera-
toconus and progression of steepest meridian of 
1 dioptre (D) or more within a year (but no more 
than 60 D), CDVA ≤0.8, aged 15–40 years and 
pachymetry values ≥400 µ.
Every patient underwent complete preoperative 
ophthalmological examination prior to deci-
ding if the patient met the criteria for inclusion 
into the study. Ophthalmological examinations 
included UDVA, CDVA, manifest and cyclople-
gic refraction, corneal topography, tonometry, 
slit-lamp and dilated funduscopic examination. 
Visual acuity was measured using a standard 
Snellen charts and it was presented in the deci-
mal format. The patients were asked to disconti-
nue the use of contact lenses up to 4 weeks prior 
to all examinations, depending on the type of 
lenses they were using.
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Patients who met the inclusion criteria were in-
terviewed and gave written informed consents 
prior to participation in the study. All procedures 
and examinations were approved by the Ethics 
Committee of the Eye Clinic “Svjetlost” Saraje-
vo. The study was in compliance with the Decla-
ration of Helsinki.

Methods

Topography measurements were derived from 
a rotating Scheimpflug topography instrument 
Pentacam (Pentacam HR, Oculus Optikgeräte 
GmbH, Wetzlar, Germany). Kmax changes over the 
12-month period (baseline, 3, 6, and 12 months) 
were assessed. In addition to establishing postope-
rative trends in keratometry, these data were also 
used to explore potential relationships between the 
keratometry changes across all visits and the final 
visual and keratometry outcomes at 12 months. 
The UDVA and CDVA were measured over the pe-
riod of 12 months (baseline, 3, 6, and 12 months) 
and they were measured on a digital screen (Clear 
Chart 4 Digital Acuity, Reichert Technologies, Bu-
ffalo, New York, USA). For testing, Snellen chart 
was used. Visual acuity was expressed as a decimal 
number that is equal to the numeric value of the 
Snellen fraction or to the reciprocal value of the vi-
sual angle in minutes. Tonometry was performed 
using non-contact tonometer (Auto Non-Contact 
Tonometer, Reichert Inc., Buffalo, NY, USA).
Collagen crosslinking therapy protocol was per-
formed using the model of Dresden protocol (12-
14). Before the surgery, treated eye was cleaned 
with povidone iodide, speculum was placed on 
the eyelids and anaesthetic and pupil constriction 
drops were instilled to protect inner part of the eye 
from UVA radiation. By using a spatula, mechani-
cal debridement of 8–9 mm of corneal epithelium 
was performed under local anaesthesia. After that, 
application of topical riboflavin 0.1% solution 
(Riboflavin, Ricrolin, Peschke Meditrade, Ger-
many) was used every 2 minutes during the first 
30 minutes in combination with balanced salt so-
lution (BSS). Then UVA radiation started. Before 
radiation, ultrasonic pachymetry was necessary to 
confirm that the thinnest part of the stroma is not 
less than 400 microns. If pachymetry was less than 
that, hypotonic riboflavin (0.1 % in sterile solution, 
Medio Cross hypotonic) was used at intervals of 
10 seconds. This was repeated until the pachyme-
try was at least 400 microns. This last diameter has 

been shown in the literature to keep the posterior 
structures protected from UVA radiation. The wa-
velength of UVA was arranged at 365 nm (UVX 
system), with energy intensity of 3 mW/cm2. UVA 
radiation treatment lasted for 30 minutes, and du-
ring the treatment riboflavin drops and BSS were 
used in the same way as mentioned before. 
After the surgery antibiotic and corticosteroid 
eye drops were applied, and bandage contact lens 
was inserted. This lens was removed 3-5 days 
after the treatment, depending on epithelium he-
aling. Eye drops were used during the first posto-
perative month. Patients’ follow-ups were in first 
3 days in a row, then 1 week, 1 month, 3 months, 
6 months and 12 months after the procedure.

Statistical analysis

Descriptive statistical methods were used for the 
description of the frequency distribution for all 
analysed variables. Continuous variables were 
expressed as mean ± standard deviation, while 
the values of categorical variables were expre-
ssed as N (%). Student’s t-test was used to com-
pare continuous variables between the groups. 
The odds ratios, the confidence intervals and the 
significance levels were examined to evaluate the 
individual predictor variables. The level of stati-
stical significance was set at p<0.05. 

RESULTS

Twenty-four patients had monocular intervention 
and 10 of them had binocular treatment, which 
means that 34 patients (44 eyes) were treated. At 
the time of the surgery, the average age of pati-
ents was 22±5 years; the youngest examinee was 
16 and the oldest one was 33 years old. Regar-
ding the gender distribution 36 (82%) eyes were 
from male patients and 8 (18%) were from fema-
le patients. 
Kmax after 3 months was not statistically significant 
(p=0.144). Preoperatively average Kmax was 58.05 
± 6.98 D, and 3 months postoperatively was 58.75 
± 6.11 D. After 6 months values were also not sta-
tistically significant (p=0.221), but a small decre-
ase was noted, 57.51 ± 6.40 D. After 12 months 
differences in keratometries were statistically si-
gnificant (p=0.007). One year after the surgery a 
decrease in keratometry values occurred, and it 
was 56.87 ± 6.44 D. In the first 3 months Kmax in-
significantly steepened, followed by insignificant 
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flattening in the 3 – 6 months period. K max, as a to-
pographic indicator, decreased by average of 1.17 
D in the period 6 -12 months (Table 1). 

DISCUSSION

Keratoconus gender predisposition is very diffe-
rent in literature. Most of the studies show male 
predisposition (15). In a study of Tan et al. it is 
even 2.6 times more frequent disease in men than 
women (16). High male dominance also found in 
our study can be a result of gender differences 
in reporting ocular problems, due to lifestyle and 
everyday activities (17). Corneal CXL is an alre-
ady established treatment for keratoconus in the 
meaning of halting the ectasia progression, but 
anatomical flattening of the cornea by lower ke-
ratometry values also achieves better visual acu-
ity (18). The most commonly used progression 
parameter of keratoconus is an increase in Kmax 
of 1 D or more. An abnormal anterior surface of 
keratoconus cornea with an elevated Kmax already 
implies some degree of visual compromise (19). 
A further increase in Kmax is typically associated 
with a further reduction in visual function (19). 
Lombardo et al. reported that two years after 
the standard CXL the mean maximum K flatte-
ned by 1.51±0.89 D (20). Sedaghat et al. obser-
ved that keratometry values in the steepest and 
flattest axes (21), and also mean keratometry in 
both anterior and posterior surface decreased po-
stoperatively. Reduced corneal steepening and 
astigmatism may contribute to improved visual 
acuity in postoperative follow-ups in these pati-
ents. As observed during the course of postope-
rative keratometry responses in the cohort study 
of Hersh et al. (22), we also recorded a trend of 
significant Kmax steepening at 1 month. The trend 
of Kmax flattening between 6 and 12 months appe-
ared to plateau and did not reach statistical signi-
ficance. In our study in the first 3 months Kmax 
insignificantly steepened, followed by insignifi-
cant flattening in the 3 – 6 months period. A study 
by Toprak and Yildirim illustrated the effect of 
CXL on Kmax and UDVA (23). They reported that 
mean UDVA and Kmax after CXL improved signi-
ficantly. In our study, the difference for UDVA 
and Kmax was also significant. 
The Snellen-based charts are universally accept-
ed tools for testing visual acuity despite its poor 
reliability and reproducibility (24). Visual acuity 
in this study is the only tool used to evaluate 
the effect of CXL on presenting vision. The 
mechanism by which CLX improves or alters 
vision is not known completely. It might be due to 

Period
Paired differences

p
Mean

95% CI
Lower Upper

Preoperatively - 3 M after CXL -.69545 -1.64732 0.25641 0.144
Preoperatively - 6 M after CXL .53636 -.34875 1.42148 0.221
Preoperatively - 3 M after CXL 1.17727 .35928 1.99527 0.007

Table 1. Comparison of maximum anterior sagittal curvature 
(Kmax) preoperatively and 3, 6 and 12 months (M) postoperatively

CI, Confidence Interval

Period UDVAMean p
Preoperatively 0.2636
3 M after CXL 0.324 p= 0.04
Preoperatively 0.2636
6 M after CXL 0.3636 p=0.002
Preoperatively 0.2636
12 M after CXL 0.419 p<0.001

Table 2. Differences in corrected distance visual acuity (UDVA) 
preoperatively and 3, 6 and 12 months (M) postoperatively

Period CDVA Mean p
Preoperatively 0.420
3 M after CXL 0.4705 p=0.193
Preoperatively 0.420
6 M after CXL 0.555 p<0.001
Preoperatively 0.420
12 M after CXL 0.6068 p<0.001

Table 3. Differences in corrected distance visual acuity (CDVA) 
preoperatively and 3, 6 and 12 months (M) postoperatively

There was statistically significant difference 
in average values of UDVA preoperatively and 
during 12 months postoperatively (p=0.0001). 
After 3 months the difference in average values 
was statistically significant (p=0.04). Preoperati-
ve UDVA was 0.26±0.18, while in 3 months of 
postoperative period it increased to 0.32±0.18. 
After 6 months the difference in values was sta-
tistically significant, 0.36±0.18 (p=0.002). After 
12 months the difference in values was statisti-
cally much higher and significant, 0.42±0.22 
(p<0.001). UDVA was significantly improved 3 
months (p= 0.04), 6 months (p=0.002) and 12 
months (p<0.001) after CXL (Table 2).

The CDVA was significantly improved 6 months 
(p<0.001) and 12 months (p<0.001) after CXL, 
while 3 months postoperatively it was higher but 
without statistical significance (p=0.193). Preo-
perative CDVA was 0.42±0.17, while 3 months 
postoperatively it increased to 0.47±0.18. After 6 
months it increased to 0.50±0.18, and 12 months 
postoperatively it increased to 0.60±0.20 (Table 3). 
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decrease in refractive error, corneal steepness and 
astigmatism, and also because of improvement 
in definable topographic indices (19,20). Lom-
bardo et al. reported results that show that the 
mean UDVA and CDVA improved significantly 
6 and 12 months after CXL (20). Results of our 
study showed a statistically significant trend in 
the increase of CDVA and UDVA in a time pe-
riod of one year postoperatively. Our results are 
in accordance to a large number of previous other 
studies that had the same or a longer follow-up 
period (20-25). This improvement in UDVA and 
CDVA was parallel with the improvement in sub-
jective and cycloplegic spherical and cylindrical 
refractions; furthermore, spherical equivalent in 
our research decreased 6 months after CXL and 
remained stable till 1-year follow-up. Chang et 
al. (27) reported that mean CDVA gained slightly 
more than 1 Snellen line at 12 months, which is 
similar to our results. 
Changes in visual outcome were carefully docu-
mented over time because a comprehensive un-
derstanding of postoperative time course in visual 
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ABSTRACT

Aim Recurrent pregnancy loss (RPL) poses a challenge in repro-
ductive medicine because the etiology is often unknown. Here we 
investigated the frequency of mutations in the Factor V Leiden 
(FVL), prothrombin (FII), and methylene tetrahydrofolate reducta-
se (MTHFR) genes in women with RPL and healthy women. 

Methods Blood samples were obtained from patients with ≥2 
consecutive pregnancy losses and no identifiable etiology before 
12 weeks of pregnancy (n=145). The control group comprised 105 
age-matched women with  ≥2 live births. 

Results The frequency of homozygotes for FVL 1691AA was 15 
(10.3%) in patients and   three (2.86%) in controls (p=0.073), whi-
le for FII 20210AA it was eight (5.5%) and  one (0.9%), respec-
tively (p=0.055). For two polymorphisms in MTHFR, genotype 
frequencies of 89 (61.4%) were found in patients and 55 (52.4%) 
in controls for 677TT (p=0.322), and 89 (61.4%) and 62 (59%) for 
1298CC, respectively (p=0.810). 

Conclusion Despite a trend towards significance for FII G20210A, 
no significant differences in genotype frequencies of these 
polymorphisms between patients and controls was found. No evi-
dence of the role of FVL G1691A, MTHFR C677T, and MTHFR 
A1298C in RPL in our Turkish cohort was found; however, further 
investigation of FII as a culprit gene in RPL is warranted.

Key words: gene polymorphisms, habitual abortions, MTHFR 
A1298C, MTHFR C677T polymorphisms, methylenetetrahydro-
folate reductase, thrombophilia
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INTRODUCTION

Recurrent pregnancy loss (RPL) is defined as a loss 
of two or more pregnancies, and represents a signi-
ficant clinical problem affecting 2%-5% of couples 
(1). The RPL is one of the most frustrating challen-
ges in reproductive medicine because its etiology 
is often unknown and there are few evidence-based 
diagnostic and treatment strategies. Although stu-
dies on the etiology, evaluation, and management 
of RPL are often flawed (2), a number of genetic, 
infective, anatomical, and endocrine factors as 
well as immune thrombophilia defects have been 
postulated as causes for RPL (3). However, despi-
te detailed investigations, as many as 80% of all 
cases remain unexplained (4-6). Thrombophilia 
has been identified as the main cause of RPL in up 
to 40% of cases, and in particular, early RPL (7). 
The contribution of specific thrombophilic genes to 
the pathophysiology of RPL has remained contro-
versial. Hereditary thrombophilias are a group of 
genetic disorders of blood coagulation resulting in 
a hypercoagulable state, which in turn can result 
in abnormal placentation. In early pregnancy, this 
may manifest as spontaneous loss (8,9). Various 
studies in recent years have examined the inci-
dence of specific thrombophilic gene mutations in 
women with unexplained pregnancy loss. Some of 
these studies demonstrated an association between 
thrombophilic gene mutations and RPL (10,11), 
while others have not found evidence of such an 
association (12). 
Presence of the FII 20210A or FVL 1691A muta-
tion increases the risk of early RPL, with an odds 
ratio (OR) of 2.49 for FII G20210A, and 2.71 and 
1.68 for homozygous and heterozygous carriers of 
FVL, respectively. In contrast, there is no signifi-
cant increase related to homozygosity for MTHFR 
677T (OR = 1.40, 95% confidence interval (CI) 
0.77–2.55) (13). The A1298C polymorphism is 
another common mutation in MTHFR, and in con-
trast to C677T in which homozygosity (TT) is asso-
ciated with a significant increase in total plasma 
homocysteine level, the CC genotype of A1298C 
is not associated with changes to homocysteine 
plasma level (14,15). Further, although the pre-
sence of MTHFR mutations is significantly more 
common in women with a history of miscarriage 
(16), current evidence fails to robustly support 
an association between these polymorphisms and 
increased risk for recurrent miscarriage (17).

The EPCOT study showed that the risk for still-
birth (but not miscarriage) is highest in women 
with combined thrombophilic defects (18). 
However, investigation of even minor throm-
bophilic mutations for evidence of an association 
with recurrent miscarriage has resulted in hete-
rogeneous and inconsistent results (19). Further, 
most mutation carriers will not develop any cli-
nical signs and remain undiagnosed because the-
se conditions contribute to a small absolute risk 
towards clinically significant thrombosis. Howe-
ver, when carriers are exposed to additional risk 
factors, such as pregnancy or possibly oral con-
traceptives, the risk of life-threatening thrombotic 
events is significantly increased and may become 
clinically evident (20,21). Since most carriers are 
otherwise asymptomatic, the diagnosis would 
usually be missed. Importantly, preliminary stu-
dies of thromboprophylaxis during pregnancy in 
carriers suggest that treatment may significantly 
improve pregnancy outcome (8,22,23). 
The aim of this study was to determine the frequ-
ency of FVL, FII, and MTHFR mutations in Tur-
kish women with recurrent pregnancy loss.

PATIENTS AND METHODS

Patients and study design

An observational case-control study was carri-
ed out at the Department of Gynaecology and 
Obstetrics in the Numune Education and Re-
search Hospital Adana, Turkey. The study was 
approved by the Ethics Committee for Medical 
Research at the Numune Education and Resear-
ch Hospital in Adana, Turkey. 
During the period from March 2008 to May 2012, 
145 women with at least two recurrent pregnancy 
losses were recruited as the case group, and 105 
healthy women with at least two successful delive-
ries and no miscarriages were recruited as the con-
trol group. Informed consent was obtained from 
all individual participants included in the study. 
Pregnancy losses occurred before the 12th week 
of gestation, based on the last menstrual period. 
For women with RPL, anatomic, hormonal and 
chromosomal abnormalities, as well as antiphos-
pholipid syndrome were excluded (patients with 
a history of arterial and venous thromboemboli-
sm and/or patients with anti-cardiolipin and lu-
pus anticoagulants were excluded from the stu-
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dy. In addition, 3D ultrasound was performed to 
identify any genital tract abnormalities, and pati-
ents and their parents were karyotyped to exclude 
known chromosomal abnormalities. Further, me-
dical disorders, endocrine disorders (i.e. diabetes, 
thyroid dysfunction, hyperprolactinemia, and lu-
teal insufficiency), infection, intermarriage, and 
venous thromboembolism were investigated and 
also excluded. Women with no known medical 
disorders or previous thrombosis were included 
in the control group.
Informed consent was obtained from all partici-
pants included in the study.

Methods

Peripheral blood samples (5 mL) were collected 
from participants in tubes containing ethylenedia-
minetetraacetic acid (EDTA) for DNA extraction. 
Genomic DNA was extracted using a magnetic 
bead extraction technique, DNA was obtained 
extracted from EDTA blood samples collected in 

EDTA tubes, with Roche Manga Pure Compact 
1.0 Automatic DNA Isolation Device (CH-6343 
Rotkreuz Switzerland) and Manga Pure Compact 
Nucleic Acid Isolation Kit.
Obtained DNA samples were analysed by the 
real-time PCR method, applying  melting curve 
analysis with hybridization probes. Melting tem-
perature (Tm) is the specific temperature at which 
half of the DNA molecule becomes a single helix. 
The base temperature is largely determined by the 
melting temperature, and the Tm values   of DNA 
molecules having different sequences are different 
from each other. In the melting curve analysis, 
the temperature of the double helix DNA sample 
is gradually increased to form a graph showing 
the temperature dependent change of the signal: 
tm tempatures  in factor II G20210A (Figure  1), 
factor V (Leiden) G1691A  (Roche, Indianapolis, 
IN, USA) (Figure 2 ), MTHFR C677T (TIB Mo-
lbiol, Berlin, Germany) (Figure 3), and MTHFR 
A1298C (TIB Molbiol) (Figure 4).

Figure 1.  Factor II Melting curve analysis   
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Figure 2. Factor V Melting curve analysis   
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Melting curves of mutant and healthy alleles were 
analysed separately for each patient; only those 
with a wild-type melting curve were considered to 
be ‘normal’ and those with both a wild-type and 
mutant melting curve were ‘heterozygous mutant’ 
and patients with only a mutant-type melting cur-
ve were considered ‘homozygous mutant.

Statistical analysis

As the mean age of patients (30.5±6.5 years) did 
not differ from that of controls (30.5±6.7 years) 
(p=0.989) indicating a normal distribution, re-
sults were expressed as mean and standard de-
viation. Comparison of FVL, FII, and MTHFR 
genotype frequencies between cases and controls 
was performed using the χ2 test. A p< 0.05 was 
considered to indicate statistical significance.

RESULTS

The frequencies of individuals heterozygotes 
(AG) for the FVL polymorphism in case and 
control groups were 14 (9.65%) and 3 (2.86%), 

respectively, whereas the frequencies of indivi-
duals homozygotes (AA) for the FVL risk allele 
in case and control groups were one (0.7%) and 
0, respectively (Table 1) (p=0.073).

Genes Genotype Patients (n 
= 145)

Controls 
(n = 105) p

FVL G1691A Wild type (GG) 130 102
Homozygous (AA) 1 0
Heterozygous (AG) 14 3

Total mutation 15 3 0.073
FII G20210A Wild type (GG) 137 104

Homozygous (AA) 0 0
Heterozygous (AG) 8 1

Total mutation 8 1 0.055
MTHFR C677T Wild type (CC) 56 50

Homozygous (TT) 21 11
Heterozygous (CT) 68 44

Total mutation 89 55 0.322
MTHFR A1298C Wild type (AA) 56 43

Homozygous (CC) 25 15
Heterozygous (AC) 64 47

Total mutation 89 62 0.810

Table 1. Genotype distribution of FVL G1691A, FII G20210A, 
MTHFR C677T and MTHFR A1298C polymorphisms in women 
with recurrent miscarriage and normal controls

Figure 3. MTHFR 677 Melting curve analysis

21 
 

 

 

Figure 3. MTHFR 677 Melting curve analysis    
 

 
 
   

Figure 4. MTHFR 1298 Melting curve analysis
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The frequencies of individual heterozygotes 
(AG) for the FII G20210A polymorphism in case 
and control groups were eight (5.5%) and one 
(0.9%), respectively (Table 1), while no indivi-
dual from either cohort was homozygous (AA) 
for the FII G20210A risk allele (p=0.055).
The proportions of individuals heterozygotes (CT) 
for MTHFR C677T were 68 (46.9%) and 44 (41.9 
%) in the case and control groups, respectively, 
and the proportion of individuals homozygotes 
(TT) for the risk allele were 21 (14.5%) and 11 
(10.5%), respectively (Table 1). Although the 
frequency of homozygous TT cases was increased 
compared to that found in controls, the difference 
was not statistically significant (p=0.322). In addi-
tion, 64 (44.14%)  cases and 47 (44.76%) controls 
were heterozygous (AC) for the MTHFR A1298C 
polymorphism, while 25 (17.24%) cases and 15 
(14.28%) controls were homozygous (CC) for the 
A1298C risk allele (Table 1). There were no signi-
ficant differences in A1298C genotype frequenci-
es between our cohorts (p=0.810). 

DISCUSSION 

We carried out multiple analyses to determine 
whether certain polymorphisms in three candi-
date genes are associated with increased risk for 
RPL. We evaluated genotype frequencies of the 
FVL G1691A, FII G20210A, MTHFR C677T, 
and MTHFR A1298C polymorphisms in women 
with first-trimester RPL. Although we found 
some differences in genotype frequencies of the-
se polymorphisms, the results were not statisti-
cally different between cohorts. 
Based on these findings, we conclude that these 
mutations have no major role in the etiology of 
first-trimester recurrent abortion in our Turkish 
cohort. The lack of an association between the 
FII G20210A polymorphism and RPL in our stu-
dy is similar to that in recent studies that demon-
strated that FII G20210A as a solitary defect is 
not associated with increased risk of RPL. Howe-
ver, considering that we found a trend towards 
significance, the possibility cannot be ruled out 
that the mutation is a risk factor for certain types 
of RPL (24,25).
Case-control studies and meta-analysis have 
shown that there is a high prevalence of FVL in 
women with RPL (26-28). According to a syste-
matic review of the literature, there is an OR of 

2 between RPL and FVL (29,30). Reznikoff-
Etiévant et al. reported that 10.3% among a total 
of 260 Caucasian women with a history of ≥2 
unexplained pregnancy losses at less than 10 
weeks gestation were positive for FVL compa-
red to 4.6% among controls (27) concluding that 
FVL was significantly associated with RPL befo-
re 10 weeks of gestation. A study by Grandone et 
al. also supports this conclusion (28). Furthermo-
re, Rey et al. found in a meta-analysis that FVL 
was associated with early and late RPL, as well 
as late non-recurrent fetal loss (26).
On the other hand, Ivanov et al. performed a study 
including 94 women with embryonic loss prior to 
10 weeks of gestation and 59 women with pre-
gnancy loss between 10 and 14 weeks of gesta-
tion compared to a control group of 100 healthy 
women with a history of at least one uncomplica-
ted full-term pregnancy and found that FVL pre-
valence was not significantly associated with pre-
gnancy loss prior to 10 weeks of gestation (9.6%) 
compared to the controls (7%); however, there 
was evidence of an association in women with 
postembryonic loss (10–14 weeks of gestation) 
exhibiting an FVL prevalence of 18.6%. Further, 
prevalence of FII G20210A was significantly 
higher in both groups with embryonic (17%) and 
early fetal loss (16.9%) compared to that in con-
trols (3%). In addition, FII G20210A was signifi-
cantly associated with an increased risk of early 
recurrent pregnancy loss throughout the entire 
first trimester, while FVL was only significantly 
higher in the early phase of pregnancy correspon-
ding to the beginning of placentation, but was not 
associated with embryonic-stage RPL. These 
results suggest that the first trimester should be 
viewed rather as a heterogeneous interval, with 
different relations to FVL in the embryonic and 
postembryonic fetal period (29). 
Yousefian et al. found no significant difference in 
MTHFR 677TT and A1298C polymorphisms ge-
notype frequency between patient and control gro-
ups in 204 women with ≥3 consecutive pregnancy 
losses before 22 weeks of pregnancy; similarly, 
there was no statistically significant difference in 
the proportion of homozygous MTHFR 1298CC 
individuals between patient and control cohorts 
(12.3% vs. 8% respectively) indicating that 
MTHFR mutations are not associated with RPL in 
the recruited cohort (30). Hashimoto et al. evalu-

Yengel et al. Thrombophilic mutations in RPL
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ated the FVL mutation in a group of 52 Japanese 
women with a history of three or more idiopathic 
first-trimester miscarriages and 41 of their partners 
and found no differences compared to that in pa-
rous women without obstetric complications (31).
Chatzidimitriou  et al. reported the impact of 12 
thrombophilic polymorphisms as risk factors for 
RPL, among 48 Greek women with a history of 
RPL, vs 27 healthy parous women using multi-
plex PCR and in situ hybridization on nitrocellu-
lose films. Heterozygous FV Leiden, homozygo-
us PAI-1 4G/4G, heterozygous MTHFR C677T, 
homozygous MTHFR A1298C, as much as the 
combined thrombophilic genotypes MTHFR 
677T + ACE Ι/D, MTHFR 677T/1298C + ACE 
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+ b-fibrinogen -455 G/A showed a correlation as 
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between the two groups in study (32).
Bigdeli R et al. found no significant associati-
on between FII (A20210G) and FV (A4070G) 
polymorphism and RPL investigating the frequ-
ency and association between ten polymorphisms 
of seven thrombophilia genes and RPL in an Ira-
nian population (on 200 women with recurrent pre-
gnancy loss and also on 200 women with at least 
one successful pregnancy as the control group) (33).
As a limitation to our study, other congenital 
thrombophilic defects could not be analysed be-
cause of a lack of genetic laboratory facilities 
required. Nevertheless, based on our findings, we 
did not find evidence of an association between 
FVL, FII, and MTHFR polymorphisms and first-

trimester recurrent fetal loss, and thus we conclu-
de that genetic testing of these variants is not an 
absolute necessity for pregnant women. Howe-
ver, because we found a trend towards signifi-
cance for association between FII G20210A and 
RPL, which has been reported in other studies, 
further investigation of the putative role of this 
gene in RPL is warranted.
In conclusion, despite the fact that there have 
been many relevant studies performed, yet there 
is no consensus on the role of culprit genes and 
polymorphisms in RPL. However, many institu-
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clinicians take the results into consideration. 
Further, a number of clinicians adopt a prudent 
approach administering LMWH to their patients 
for several weeks antenatally under the presump-
tion there may be other thrombotic mutations that 
are either not part of routine genetic testing or 
not known. Hopefully, as studies continue to be 
performed in this field and there is a better un-
derstanding, we may be able to change current 
practices accordingly, providing better, more in-
formed treatment and care for women with RPL.
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ABSTRACT 

Aim To compare the prevalence of premature rupture of mem-
branes (PROM) and preterm premature rupture of membranes 
(PPROM) between adolescent and adult pregnancies, and the in-
fluence of gestational age and adolescent pregnancy on the frequ-
ency of occurrence of PROM and PPROM.

Methods This prospective study included 300 pregnant patients, 
13 to 35 years of age, divided into two groups. The first group 
consisted of 150 pregnant women aged 13-19 (experimental gro-
up) and the second group consisted of 150 pregnant women aged 
20-35 (control group). 

Results There was a statistically significant higher incidence of 
both PPROM and PROM in the group of adolescent pregnant wo-
men compared to adult pregnant women (p<0.000001). Preterm 
delivery with PPROM was significantly more common in the 
group of adolescent pregnant women (p<0.004). Term delivery 
with PROM was statistically significantly more common in the 
adolescent pregnancy group than in the adult pregnancy group 
(p<0.001). Term delivery with PROM was statistically signifi-
cantly more common than preterm delivery with PPROM in the 
group of adolescent pregnant women (p<0.0001). 

Conclusion Adolescent pregnancy has a greater impact on the 
frequency of PROM and PPROM.

Key words: fetal membranes, gestation, teenagers
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INTRODUCTION

Adolescence is a dynamic transitional period 
between childhood and adulthood. This period 
not only invokes complex anatomical and physi-
ological changes within a person, but also spawns 
psychological and social changes. The World He-
alth Organization (WHO) defines an adolescent 
period from 10 to 19 years of age. According to 
a WHO report, about 16 million adolescent girls 
between the age of 15 and 19 and 2.5 million 
girls under 16 years of age give birth each year in 
developing regions (1).
Adolescent pregnancies are associated with ad-
verse maternal and fetal outcomes including 
preeclampsia, preterm birth, premature rupture 
of membranes (PROM) and preterm prematu-
re rupture of membranes (PPROM), low birth 
weight, fetal growth restriction, congenital 
malformations and perinatal mortality compared 
to adult pregnancies (2-4). However, frequency 
of PROM and PPROM between the adolescent 
and adult pregnancies are not consistent throu-
ghout literature and have become a cause for 
debate. The PPROM complicates 2–4% of all 
singleton and 7–20% of twin pregnancies and is 
associated with 30–40% of preterm deliveries (4-
6). Some large cohort studies and meta analyses 
show that adverse outcomes such as preterm 
birth and preeclampsia are not increased within 
this population, while other studies have com-
pletely opposite results (2,5,6). It is inconclusive 
whether a young gynaecological age and biolo-
gical immaturity alone are the cause of adverse 
outcomes or if the risk is based on other factors 
such as socioeconomic status (7,8). 
Biological immaturity could have a role in incre-
asing the risk of adverse perinatal outcomes: con-
ception within two years after menarche and the 
effect of a girl getting pregnant before her own 
growth has ceased (7). Immaturity of the uterine 
or cervical blood supply may predispose adoles-
cent pregnant women to subclinical infection, 
an increase in interleukins and prostaglandin 
production, amnio choriodecidual inflammati-
on, and a consequent increase in the incidence of 
PPROM and preterm delivery (7). 
In Bosnia and Herzegovina limited data are ava-
ilable for adolescent pregnancies and their obste-
trical and neonatal outcomes.

The aim of this study is to compare the preva-
lence of PROM and PPROM between the ado-
lescent pregnancies and adult pregnancies, and 
the influence of gestational age and adolescent 
pregnancy on the frequency of the occurrence of 
PROM and PPROM.

PATIENTS AND METHODS

Patients and study design

This prospective study included 300 pregnant wo-
men (13 to 35 years of age) attended to the Univer-
sity Clinical Center Tuzla, Clinic for Gynaecology 
and Obstetrics during the period between January 
2011 and December 2014. Inclusion criteria were: 
healthy women at the beginning of pregnancy, 
who developed the complications PROM and 
PPROM during the pregnancy. 
Women with pathological conditions before pre-
gnancies (genital and extragenital diseases), mul-
tiple pregnancies, women who had maternal age 
over 35 years during a follow-up, pregnancies 
less than 24 weeks of gestation and pregnancies 
with fetal abnormalities were excluded.
Premature rupture of membranes (PROM) is de-
fined as spontaneous rupture prior to the onset of 
uterine contraction, >1 hour before the onset of 
labour (9-12). Spontaneous membrane rupture 
occurred before 37 weeks of gestation referred 
as preterm premature rupture of membranes 
(PPROM) (13,14). 
Women were divided into two groups: the first 
group consisted of 150 adolescent pregnant wo-
men aged 13-19 (experimental group) and the 
second group consisted of 150 adult pregnant 
women aged 20-35 (control group). 
Our study received ethical approval from the Re-
search Ethical Committee of the University Cli-
nical Centre and School of Medicine, University 
of Tuzla, Bosnia and Herzegovina. All patients 
signed informed consents.

Methods

Data on the course of pregnancy and childbirth 
were collected on the basis of available medical 
documentation (pregnancy booklet, mother’s di-
sease history, partograms), age of mothers, num-
ber of controls in a pregnancy, mother’s parity 
and order of birth.



Medicinski Glasnik, Volume 17, Number 1, February 2020

138

The exact gestational age of pregnancy was de-
termined according to the last menstrual period 
of pregnant women with a regular menstrual 
cycle, and after delivery, the assessment of the 
external characteristics of newborns.

Statistical analysis

The t-test (statistical comparison test), the χ2 test 
(frequency comparison test), and the z-test (pro-
portional test) were used. The data is expressed 
using percentages. Statistically significant diffe-
rence was set to less than 5%.

RESULTS 

The study included 300 patients, 150 (50%) ado-
lescent pregnant women, and 150 (50%) adult 
pregnant women. Overall prevalence of both 
PPROM and PROM of 34.33% (103 out of 300) 
was found. 
Among 300 women preterm delivery with 
PPROM was noticed in 20 (out of 300; 6.67%), 
and  six (out of 300; 2.00%) in adolescent and 
adult pregnacy group, respectively (p<0.004); 
term delivery with PROM was noticed in 51 
(17.00%) and 26 (8.67%) in adolescent pre-
gnancy and adult pregnancies, respectively 
(p<0.001) (Table 1). 

ce of PPROM and PROM as well in the group 
of adolescent pregnant women compared to adult 
pregnant women (p<0.000001) (Table 1).
The term delivery with PROM was statistically 
significantly more common in the group of ado-
lescent pregnant women compared to adult pre-
gnant women, regardless of term and preterm 
pregnancy (p<0.000001). 
Investigating the impact of adolescent pregnancy 
and gestational age on  PPROM/ PROM pre-
gnancies, 51 (out of 71; 71.83%) term delivery 
with PROM in adolescent pregnancy and 26 (out 
of 32; 81.25%) term delivery with PROM in 
adult pregnancies was found, suggesting signifi-
cantly more frequent term delivery with PROM 
than preterm pregnancy with PPROM in the 
adolescent and adult pregnancy group (p<0.0001 
and p<0.0003), respectively). Considering both 
groups of pregnant women, term pregnancy with 
PROM was statistically significantly more repre-
sented (p<0.00001) (Table 1).

DISCUSSION

Aslan Çetİn et al. reported higher incidents of 
preterm birth, PROM and fetal growth restric-
tion (IUGR) in the adolescent group compared 
to the adult group (2). In our study, PROM was 
represented with 39.44% of total complications 
in the adolescent pregnancy group, compared 
to 21.33% in the control group, which is almost 
double the appearance of this complication in 
adolescent pregnant women. In a Turkish study 
3.2% of the adolescent pregnancies had PROM 
while only 1.6% of the adult group had PROM, 
which is a significantly lower prevalence than in 
our study (2). In the subgroup analysis of single-
ton-nulliparous pregnancies, the prevalence of 
PROM was also significantly higher in the ado-
lescent group (3.6% vs. 1.9%), which correlates 
with the data from our study (2).
In a systematic review Azevedo et al. reported an 
average 4.2% (1.1-20.2%) frequency of PROM 
in pregnant adolescents, suggesting that nutritio-
nal deficiencies may play an important role in this 
complication (5). Bildircin et al. reported in their 
study prevalence of PROM 3.2%, and PPROM 
5.5% in the adolescence group, respectively (15), 
unlike our study, where a higher frequency of 
PROM than PPROM was found.

Gestational age
No (%) of women

Adolescent 
pregnancy

Adult
pregnancy

Total

Preterm delivery (with 
PPROM) 20 (13.33) 6 (4.00) 26 (8.67)

Term delivery (with 
PROM) 51 (34.00) 26 (17.33) 77 (25.67)

Term delivery without 
PROM/PPROM 79 (52.67) 118 (78.67) 197 (65.67)

Total 150 (100 ) 150 (100 ) 300 (100)

Table 1. Connection of premature rupture membranes 
(PROM) and preterm premature rupture membranes 
(PPROM) with gestational age and adolescent pregnancy

Higher specific overall group prevalence of both 
PPROM and PROM in the adolescent group com-
paring to adult group was found: 47.33% (71 out 
of 150) and 21.33% (32 out of 150), respectively. 
In the group of 150 adolescent pregnant women, 
20 (13.33%) had preterm delivery with PPROM 
and 51 (34.00%) had term delivery with PROM. 
In the group of 150 adult pregnant women, six 
(4.00%) had preterm delivery with PPROM, and 
26 (17.33%) had term delivery with PROM. The-
re was statistically significantly higher prevalen-
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Canadian researchers reported a higher risk of 
PPROM and preeclampsia in adolescents (14). 
They reported higher prevalence of PROM and 
PPROM in adolescents (3.4% and 1.4%) compa-
red to adults (3.2% and 1.2%) (14), which is si-
milar to our study. In the United Kingdom study 
there was a lower prevalence of PROM in the ado-
lescent group compared to the adult women (4.5% 
vs. 5.9%) respectively, which is contrary to the re-
sults of our study (16). In an Israeli study PROM 
was associated with older maternal age than in two 
teenage groups (11.1% vs. 9.3% vs. 6.3%), which 
is contrary to the results of our study (17).
Mahavarkar et al. reported non-significant diffe-
rence in prevalence of PPROM between adoles-
cent and adult pregnant women (6% vs. 8%), res-
pectively (18). Similar results have been shown 
in a study of Soyosal et al. without significant 
difference of PROM prevalence between adoles-
cent and adult pregnant women (5% vs. 8.2%), 
which is contrary to our results (19). 
Studies report a significant increase in prevalen-
ce of preterm birth, low birth weight of infants, 
a higher percentage of anaemia, pyelonephritis, 
gestational diabetes in adolescent pregnant wo-
men (16-21). The predisposing factors for PROM 
include infections, smoking cigarettes, adoles-
cence associated with low socioeconomic status, 
nutritional deficiency, lower body mass index, 
low number of prenatal visits, late initiation of 
prenatal care, inappropriate prenatal care, and 
other factors, such as marital status, low level of 
education  and poverty (3-5, 8).
Despite decreasing rates, adolescent pregnancy 
continues to be an important health and social 
problem in B&H as well as all over the world 
(15,16,21). Adolescent pregnancy was signifi-
cantly associated with increased risk of central 
nervous system anomalies, gastrointestinal ano-
malies and musculoskeletal/integumental ano-

malies, because of late initiation of antenatal 
care, poor diet and periconceptional folic acid 
supplementation, illicit drug use, alcohol and 
smoking (19, 22-24). 
In our study we found that preterm and term 
PROM represent almost double higher occurren-
ce of this complication in adolescent pregnancies 
compared to the adult one. Once it has establis-
hed significance, it is also needed to examine in 
more detail the association of PROM with ado-
lescent pregnancy and gestational age, and deter-
mine whether the occurrence of PROM affects 
adolescent pregnancies (PROM) or gestation age 
(PPROM).
A very small number of authors in available lite-
rature included both PROM and PPROM that we 
analysed in this research, so our results are only 
consistent with some data from those studies (2).
Some of the limitations of the our study inclu-
de a relatively small sample size in examined 
groups, limited access to socioeconomic status 
data of patients and inclusion of single-centre. 
This is the first prospective study in Bosnia and 
Herzegovina relating to preterm rupture of mem-
branes in adolescent pregnancy. Further research 
is required to determine biological mechanisms 
that increase prevalence of premature rupture of 
membranes in the adolescent age.
In conclusion, adolescent pregnancy has a greater 
impact on the frequency of PROM and PPROM 
compared to the gestational age. Because of that 
future research is necessary to investigate the 
influence of adolescent pregnancy as a potential 
risk factor for PROM and PPROM.
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ABSTRACT

Aim To identify a rate of macrosomic births in a one-year review, 
associated maternal characteristics and pregnancy outcome.

Methods This one-year retrospective review included all macro-
somic deliveries at the Department of Obstetrics and Gynaecology 
at the Cantonal Hospital Zenica between 1 January  2018 and 
31 December 2018. The data were collected from maternal and 
newborn medical records. A total of 361 singleton normal birth 
weight term newborns (birth weight < 4000 g, but not small for 
gestational age) who were delivered in the same period, represen-
ted the control group.

Results Among the total of 2758  women who  gave  birth,  360 
(13.05%) macrosomic infants (birth weight more than 4000 g) 
were delivered. Mean birth weight was 4258.90 g (maximum 
5460g); nine (0.33%) were >5000g. Male macrosomic infants 
were more frequently represented, 245 (68,1%) comparing to the 
control group (p<0.01); in the control group female infants were 
more frequently represented (p<0.01). The overall Cesarean sec-
tion rate, including elective Cesarean delivery was 23.2%, and 
76.1% underwent an attempt of labour delivered vaginally.

Conclusion Macrosomia represents a risk for adverse outcome for 
the mother and neonate, with a higher risk for the operative mode 
of delivery.

Key words: birth weight, delivery, fetal macrosomia, fetal outco-
me, pregnancy
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INTRODUCTION

The term macrosomia is used to describe a 
newborn with an excessive birth weight. A dia-
gnosis of fetal macrosomia can be made only by 
measuring birth weight after delivery; therefore, 
the condition is confirmed only retrospectively, 
after the delivery of the neonate. Fetal macroso-
mia has been defined in several different ways, 
including birth weight greater than 4000-4500 g 
or greater than 90% for gestational age (1). 

Although its occurrence differs among races and 
ethnic groups, it affects approximately 6-10% of 
all newborns (2). Factors associated with fetal 
macrosomia include maternal diabetes, multipa-
rity, previous history of macrosomic deliveries, 
increased body mass index or obesity, excessive 
weight gain in pregnancy and parental height (3). 
Maternal problems include high frequency of Ce-
sarean sections, perineum lacerations, postpar-
tum haemorrhage, prolonged hospitalization, and 
puerperal infections. The newborns are at risk of 
shoulder dystocia, fracture, intrauterine hypoxe-
mia, intensive care unit admission and death (4).
These complications have been studied mainly 
by comparing delivering macrosomic newborns 
to women delivering non-macrosomic newborns, 
thereby using fetal birth weight as a primary risk 
factor. Little attention has been paid to parameters 
other than fetal weight that may specifically occur 
in women delivering macrosomic infants (5). 
The intrapartum management of macrosomic fe-
tuses represents a challenge for the obstetrician 
owing to potential maternal and neonatal compli-
cations. Maternal morbidity includes increased 
rates of Cesarean section, uterine atony and exten-
sive perineal lacerations that may cause severe 
haemorrhage. Neonatal complications consist 
of birth trauma associated with shoulder dysto-
cia, brachial plexus injury, clavicular fracture, 
hypoxic-ischemic encephalopathy, hypoglyce-
mia, respiratory distress and death (6,7). These 
adverse outcomes were reported in diabetic as 
well as non-diabetic pregnancies (8,9).
In Bosnia and Herzegovina (B&H) there is a si-
milar research (2007) conducted in the Clinical 
Hospital Mostar with incidence of macrosomic 
births of 13.1% in a 2-year review (10).
The aim of this study is to determine the inci-
dence of macrosomic births and the associated 

maternal characteristics and to ascertain the fe-
tal outcome.

PATIENTS AND METHODS

Patients and study design

The study was conducted at the Department of 
Obstetrics and Gynaecology of the Cantonal 
Hospital Zenica, B&H. It was a one-year re-
trospective review of macrosomic deliveries, 
between 1 January 2018 and 31 December  2018, 
analysing associated maternal characteristics and 
pregnancy outcome and comparing these to se-
lected normal birth weight deliveries.
The data were collected from the maternal and 
newborn medical records at the Cantonal Hospi-
tal Zenica including maternal age, gestational age 
at delivery, and parity. Gestational age at delivery 
was recorded as determined by last menstrual pe-
riod or ultrasound scan done not later than the 
20th week of pregnancy. 

Methods 

Data on the mode of delivery, outcome of the de-
livery (e.g. weight and gender of the newborn) 
APGAR score in the first and fifth minute and any 
events of perineal trauma were also collected.
A total number of 360 women gave birth to ma-
crosomic newborn. The birth weight >/= 4000 
g) was considered as macrosomia and they were 
selected as the observed group. All of them were 
term births (>/= 37 weeks estimated gestational 
age). Preterm deliveries, cases of intrauterine fe-
tal death and multiple pregnancies were excluded 
from the study. 
The control group considered an equal number of 
births with a newborn weight under 4000 g.
Maternal age, gestational age, the incidence of 
operative deliveries and perineal trauma between 
macrosomic and normal weight groups were com-
pared. The groups were compared with respect to 
the neonatal outcome: newborn gender (male and 
female) and 1st and 5th-min Apgar score.

Statistical analysis

Comparative analysis was done between the two 
groups. Continuous variables were presented as 
mean (SD) and tested by the independent sam-
ples Student’s T-test, while categorical data were 
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expressed as numbers and the test for association 
was done using the χ2 test. The p<0.05 was con-
sidered as statistically significant.

RESULTS

During the period between 1 January and 31 De-
cember 2018 there was a total of 2758 women 
who gave a birth at the Department of Obstetrics 
and Gynaecology. The total number of macroso-
mic infants was 360 (13.05%); only nine (0.33%) 
were >5000g. The mean maternal age was 28.44 
years and it was not significantly higher than the 
control group (p=0.416). Mean parity was not 
significantly higher in the study group compa-
red to the controls, 1.79 and 1.67, respectively 
(p=0.101). Mean birth weight in the study group 
was 4258.90 g (maximum 5460 g). Macrosomic 
infants were more frequently male comparing to 
the control group (p<0.01) where female infants 
were more frequently represented (p<0.01).
Male macrosomic newborns were longer com-
pared to control group (p<0.01) (Table 1). There 
was no statistically significant correlation betwe-
en age and birth weight of infants in the study 
group (p<0.223). 
Apgar score in the first and fifth minute was 
higher in controls compared to the study group 
(p<0.012 and p<0.008, respectively). A correla-
tion between advanced maternal age and parity 
was statistically significant (p<0.01) (Table 1).
Most of the deliveries in the study and control 
group occurred at a gestational age of 37–39 
weeks. None of the mothers had a pregnancy that 
lasted longer than 42 weeks. Mean gestational 
age was significantly higher in the study group 
compared to the control group (p=0.01).
The overall Cesarean section rate, including 
elective Cesarean delivery and failed attempt of 
labour in the study group was 23.2% (84out of 
361), and 76.1% (274out of 361) of those under-
going an attempt of labour delivered vaginally 
(Table 1).
Cephalopelvic disproportion occurred in 70 
(19.4%) deliveries in the study group, seven 
(1.9%) were prolonged deliveries and seven 
(1.4%) cases represented hypertension in pre-
gnancy. Maternal complications with vaginal de-
livery of macrosomic infants resulted in 54 (15%) 
lacerations requiring repair (perineal injury) and 

45 (12.5%) in controls (p=0.233). There was no 
related perinatal or maternal mortality. The num-
ber of patients with perineal injuries was low in 
both study groups, and there was no statistically 
difference among them (p=0.233).

DISCUSSION

Our research results suggest that macrosomia 
was associated with increased risks of Cesarean 
section and a trauma of the birth canal and the 
fetus. Advanced maternal age and gestational age 
at birth emerged as predisposing factors for ma-
crosomia. Fetal birth weight could be predictive 
for the mode of delivery.
According to other studies (1), the risk of mor-
bidity for newborn and women increases drasti-
cally when the birth weight is more than 4500 g. 
Our findings are not similar to findings of those 
studies, which can be explained by a small sam-
ple size. In our study there were no cases of peri-
natal and maternal mortality. According to Boulet 
et al. (11) birth weight categories can determine 
predictive thresholds of adverse outcomes, e.g. 
a definition of macrosomia as >4000 g may be 
useful for the identification of increased risks of 
labour and newborn complications, >4500 g may 
be more predictive of neonatal morbidity, and 

Variables Controls
(n=360)

Macrosomia
(n=360) p

Gender (No, %)
Males 169 (49.9) 245 (68.1) 0.01
Females 191 (50.1) 115 (31.9) 0.01
Maternal age(years) 28.13 28.44 0.416
Parity mean 1.67 1.79 0.101
Parity (No, %)
1 165 (45.8) 191 (53.1)
2 135 (37.5) 122 (33.9)
3 43 (11.9) 34 (9.4)
>4 6 (1.7) 13 (3.6)
Mean gestational age (weeks) 39.3 40.3
Type of delivery (No, %)
Vaginal 298 (82.8) 274 (76.1)
Cesarean section 61 (16.9) 84 (23.3)
VE 1 (0.3) 2 (0.6)
Mean Apgar score
1stminute 7.9 7.8 0.012
5thminute 8.7 8.9 0.008
Mean fetal weight (g) 3366 4258.9
Mean fetal length (cm) 49.2 51.7
Perineal injuries (No, %) 45(12.5) 54 (15) 0.233
Correlation between age and 
birth weight - Negative - 360 0.223

Correlation between advanced 
maternal age and parity -  Positive - 360 <0.01

Table 1. Characteristics of macrosomic infant deliveries

Štimjanin et al. Macrosomic births: a one-year review
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>5000 g may be a better indicator of infant mor-
tality risk.
Analysing the impact of mode of delivery and the 
outcome of the birth, we observed that the rate of 
elective Cesarean section was higher in the study 
group. The Ceasarean delivery was largely due to 
the cephalopelvic disproportion and our findings 
are consistent to those of Said et al. (12).
Fetal distress and/or the threat of asphyxia were 
higher in the study group in our study, as indica-
ted by the lower Apgar score at 1st and 5th minu-
te. According to King et al. (13) macrosomia is 
associated with a higher rate of injuries during 
labour. In our study the number of patients with 
perineal injuries was low in both study groups. 
According to Najafian et al. (2012) there was a 
positive association between cervical and/or va-
ginal lacerations and macrosomia (14); however, 
our results showed that the number of vaginal te-
ars in the macrosomia group was less than those 
in control group. An explanation for this may be 
that macrosomic neonates are commonly delive-
red by Caesarean section; hence, normal vaginal 
and instrumental deliveries are more frequent in 
the control group.

We identified three variables in our study (mater-
nal age, gestational age at delivery, and gender 
of the fetus) as potential predisposing factors and 
predictors of macrosomia. Because the weight of 
the fetus increases with gestational age, it is not 
unusual that fetal macrosomia is associated with 
higher gestational age. In addition, we found a 
positive association between advanced maternal 
age and macrosomia. This finding adds to the fac-
tors identified  in a study of Mohammadbeigi et 
al. (2013) (15). 
In conclusion, we identified maternal age, gesta-
tional age, parity and gender of the newborn as 
potential risk factors having influence in the deli-
very of macrosomic newborns. Macrosomia may 
place the mother and neonate at risk for adverse 
outcomes, with a higher risk for the operative 
mode of delivery. 
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ABSTRACT

Aim To determine stereological structural parameters of the pa-
renchymal part of the placenta, placental weight and volume of 
adolescent pregnant women and their correlation with newborns’ 
birth weight. 

Methods This prospective study was conducted on a total of 60 
human placentas of term pregnancy, divided into two groups 
according to the age of pregnant women. Experimental group 
consisted of 30 placentas of pregnant women aged 13-19 years. 
Control group consisted of 30 placentas of pregnant women aged 
20-35 years. Stereological analysis was performed. 

Results Volumetric density of terminal villi of adolescent placentas 
was significantly higher than the one of control group (p <0.0001). 
The volumetric density of fibrinoid of adolescent placentas was 
significantly lower than of the control group (p <0.0001). Total 
volume of terminal villi of adolescent placentas was significantly 
higher than of the control group (p<0.0001). The total volume of 
fibrinoid of adolescent placentas was significantly lower than of 
the control group (p<0.0001). Newborns of adolescent pregnanci-
es had in average lower birth weight of 439.01 g compared to the 
newborns of the control group (p <0.00001). 

Conclusion Adolescent pregnancy affects placental structure, 
weight and volume. Newborns of  adolescent pregnancy have op-
timal body weight.

Key words: adolescent pregnancy, histological techniques, mater-
nal-fetal exchange
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INTRODUCTION

Adolescence is a dynamic lifespan in which an 
individual passes from childhood to a full matu-
rity period, a period of rapid growth and deve-
lopment in which progressive anatomical, physi-
ological and mental changes occur. According 
to modern concepts, adolescence is considered a 
period of 10 to 19 years of age, and the optimal 
age for pregnancy and birth is from the age of 20 
to 29 (1). Problems of pregnancy and childbirth 
at this age require a specific approach, because 
complications during pregnancy and childbirth 
are the leading cause of death for 15 to 19 year-
old girls global (2). Pregnancy in the adolescent 
age is associated with an increased risk of adver-
se outcome of pregnancy like premature birth, 
low birth weight of the newborn, preterm pre-
mature rupture of membranes, premature rupture 
of membranes and a high rate of morbidity and 
mortality in the first year of life (2-6).
Despite socioeconomic progress, because the 
global population of adolescents continues to 
grow, projections indicate the number of adoles-
cent pregnancies will increase globally by 2030 
(7). The annual number of adolescent births amo-
unts to 18.5 million, which is 14% of the total 
number of deliveries, and 95% of this number 
belongs to developing countries, which includes 
Bosnia and Herzegovina (B&H) (1,8). 
Mechanisms involved in mediating the effects 
of the adolescent age on fetal growth and deve-
lopment remain insufficiently known, but are tho-
ught to be related primarily to the placenta (9). 
Research dedicated to the histological and espe-
cially the stereological analysis of the placenta in 
adolescent pregnancy and its impact on human 
pregnancy are very scarce. The results suggest an 
increase in placental efficiency, or the ability of 
compensatory mechanisms to support fetal growth 
per gram of placenta. This points to the fact that 
the adolescent placentas promotes fetal growth 
and development by increasing their functional 
efficacy, but at the same time there are changes in 
the placental weight and structure (9-11).  
Numerous studies analysed the parameters of 
terminal villi, intervilous space and fibrinoid, but 
not the one of the placenta of adolescent pregnant 
women (12-16). Despite of the great global signi-
ficance of the course and outcome of adolescent 
pregnancy in B&H there were no such studies. 

The aim of the study was to determine the stereo-
logical structural parameters of the parenchymal 
part of the placenta (volumetric density and total 
volume of terminal villi, intervillous space and fi-
brinoid), adolescent placental weight and volume 
and their correlation with newborns’ birth weight.

PATIENTS AND METHODS

Patients and study design

The study of the morphological structure of placen-
ta was performed at the Department of Histology 
and Embryology at the School of Medicine, Uni-
versity of Tuzla. The study was conducted on a total 
of 60 human placentas of term pregnancy, divided 
into two groups according to the age of pregnant 
women. The first group consisted of 30 placenta of 
pregnant women aged 13-19 (experimental group). 
The second group consisted of 30 placenta of pre-
gnant women aged 20-35 (control group).
A total of 300 newborns were divided into two 
groups. The first group consisted of 150 newborns 
of mothers aged 13-19. The second group consi-
sted of 150 newborns of mothers aged 20-35.
The survey was approved by the Ethics Com-
mittee of the University Clinical Center Tuzla. 

Methods

From each examined placenta, the amniotic 
membranes and umbilical cord were firstly remo-
ved. The weight of the placenta was determined 
by weighing on the digital weigh (Mettler-Toledo 
PB 602-S), and the measured weight being roun-
ded to the nearest 1 gram value. The volume of 
the placenta was determined indirectly, by mea-
suring the amount of fluid discharged according 
to the Archimedes principle (17).
For histological processing, tissue samples were 
taken through the thickness of the entire organ, 
from the chorionic to the basal plate (parenchy-
mal part). From each placenta five tissue samples 
were taken (dimension of 1 cm3). The tissue was 
fixed in a 10% aqueous neutral formalin solution, 
moulded into paraffin and cut into cuts of 8 μm 
thickness. The deparaffinized cuts are coloured 
by hemalaun and eosin (HE).
The compiled hierarchical model of the placenta 
contained a detailed parenchymal part of the or-
gan that was the subject of quantitative analysis.
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Photographing histological preparations was done 
at the Department of Pathology, Polyclinic for 
Laboratory Diagnostics, UCC Tuzla. For this pur-
pose, the research microscope (Olympus BX 51) 
with an integrated digital camera (Olympus DP 
70) was used. On the same microscope, calibra-
tion was performed using digital imaging proce-
ssing software using application software (Olym-
pus DP-BSW Ver. 02.01). Analysis of histological 
compositions was done on 10x magnification.
Computer assisted morphological analysis of 
images of histological preparations using ste-
reological methods was performed. For the ste-
reological analysis, the reference area was the 
parenchymal part of the placenta: terminal villi, 
intervillous space and fibrinoid.
The size of the sample, or the required number of 
stereological measurements for each of the investi-
gated variables in both groups of pregnant women 
was determined by the De Hoff procedure (17).
Stereological analysis was carried out by the 
multipurpose test system using a 10x lens. The 
quantitative analysis included the relative and to-
tal variables of the relevant structures.
Relative stereological variables represent the frac-
tion of the tested structure in the volume unit. Vo-
lumetric density (Vv)  is a relative stereological 
variable that indicates the volume of the investi-
gated structure in the organ’s volume unit (mm°).
The volumetric density of terminal villi (Vvtv) 
, volumetric density of the intervillous space 
(Vvivs) and volumetric density of the fibrinoid 
(Vvf) of adolescent placentas and the placenta of 
the control group were determined.
Absolute stereological variables represent the 
proportion of the examined structure in the vo-
lume of the entire organ. Absolute variables were 
calculated by numerical results of relative ste-
reological variables and absolute organ volume. 
Certain absolute volume placenta allows a calcu-
lation of the total volume indirectly.
The total volume (V) denotes the total volume of 
the investigated structural components within the 
entire organ’s volume (cm3). Total volume of ter-
minal villi (Vtv), total volume of intervillous space 
(Vivs) and total volume of fibrinoid (Vf) of adoles-
cent placentas  and control group were determined.
The newborns’ body weight was measured imme-
diately after birth with the mechanical weight, 

where the weight was rounded to the nearest 10 
grams. All planned measurements were made 
according to the provisions of the International 
Biological Program, anthropological methods 
and standardized instruments (18).

Statistical analysis

The t-test (statistical comparison test), the χ2 test 
(frequency comparison test), and the z-test (pro-
portional test) were used. Statistically significant 
difference was set to less than 5%.

RESULTS

The examined adolescent placental weight ran-
ged from 359 to 640 g (average of 480.3±84.606 
g). The placental weight of control group ranged 
from 504 to 685 g (average of 575.1 ± 47.343 g) 
(p <0.0001).
Adolescent placental volume was in the range of 
320-655 cm3 (average 481.2 ± 86.277), and pla-
cental volume in the control group 490-670 cm3 

(average 563.066 ± 48.312) (p <0.0001).
The volumetric density of the terminal villi of 
adolescent (Vvtva) and control group (Vvtvc) 
placentas was in the range of 0.58-0.738 mm° 
and 0.342 to 0.542 mm°, respectively (Figure 1).

Figure 1. Volumetric density of terminal villi (Vvtv) of adoles-
cent and control group placentas

The average Vvtva was significantly higher than 
Vvtvc, 0.665 ± 0.0455 mm°and 0.433±0.0486 
mm°, respectively (p<0.0001).
The volumetric density of intervilous space of 
adolescent placentas (Vvivsa) women ranged 
from 0.214 to 0.395 mm°, and 0.4 to 0.604 mm° 
of the placentas of the control group (Vvivsc). 
The average value of Vvivsa and Vvivsc was 
0.297 ± 0.045 mm° and 0.497±0.052 mm°, res-
pectively (p<0.0001).
The volumetric density of fibrinoid of adolescent 
placentas (Vvfa) ranged from 0 to 0.076 mm° 
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and the fibrinoid placenta of control group (Vvfc) 
from 0.028 to 0.08 mm° (Figure 2).

The average value of the Vivsa was143.138±34.797 
cm3, and Vivsc 279.496 ± 30.438 cm3 (p<0.0001). 
The total volume of fibrinoid of adolescent pla-
centas (Vfa) ranged from 0 to 30.714 cm3, and in 
the placenta of the of the control group (Vfc) it 
ranged from 16.142 to 48.571 cm3. The average 
Vfa was significantly lower than the Vfc, 13.498 
± 9.435 cm3 and 29.399±8.131 cm3, respectively 
(p<0.0001).  
The average body weight of newborns of  adoles-
cent pregnancies was 3012.66 ± 507.93 g, in the 
control group it was 3451.67±477.5 g. Newborns 
from adolescent pregnancies have in average 
lower birth weight for 439.01 g compared to 
newborns of the control group (p<0.00001).

DISCUSSION

This research was done with the aim of establis-
hing the morphometric structural parameters of 
the parenchymal part of the placenta in adoles-
cent pregnancy and to determine the influence of 
the adolescent age on the course of pregnancy, 
intrauterine growth and the condition of the 
newborn at birth.
The results of our study showed adolescent pla-
centas were on average 94.8 g lower weight com-
paring to control group, but placental weights in 
both groups were within the optimum value, as 
other studies showed as well (9,11,19). Adoles-
cent placental volume of 81.86 cm3 was (signi-
ficantly) lower in comparison with the control 
group although obtained placental values of both 
examined groups were within the optimal values, 
which correlates with a study of Balihallimath 
et al (11). It is important to point out that the 
weight and volume of the placenta are in direct 
and significant correlation with the weight of the 
newborn (9,11,19,20), as our results showed. 
The conducted morphometric studies (11,21) 
have shown a significant correlation between 
weight, volume, thickness and total placental 
surface area with the weight of the newborn and 
gestation length. Studies on the weight and volu-
me of adolescent pregnant placenta reveal a posi-
tive correlation with preeclampsia, lower Apgar 
scores and fetal distress, pointing out that the 
decrease in weight and volume of the placenta 
is associated with an adverse pregnancy outcome 
(19,20). A significant decrease in volume and pla-
cental weight was also demonstrated in the study 

Figure 2. Volumetric density of fibrinoid (Vvf) of adolescent 
and control group placentas

Figure 3. Total volume of terminal villi (Vtv) of the adolescent 
and control group placentas

Figure 4. Values of the total volume of intervillous space (Vivs) 
of the adolescent and control group placentas

The average of Vvfa was significantly lower than 
Vvfc, 0.028±0. mm°and 0.052±0.012 mm°, res-
pectively (p <0.0001).
The total volume of terminal villi of adolescent 
placentas (Vtva) ranged from 219.428 to 417.952 
cm3, and in the placenta of control group (Vtvc) it 
ranged from 173.485 to 325.428 cm3 (Figure 3). 

The average value of the Vtva was significantly 
higher than Vtvc, 320.367 ± 62.533 cm3 and 
244.223 ± 36.764 cm3, respectively (p <0.0001). 
The total volume of the intervillous space of ado-
lescent placentas (Vivsa) ranged from 89.904 to 
215.428 cm3, and in the placenta of the control 
group (Vivsc) ranged from 200.8 to 325.833 cm3 
(Figure 4).
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of adolescent pregnant women with preterm deli-
very (21), and in other studies as well (10).
A (significant) difference of 23.2% of the average 
Vvtv, of 20% of the average Vvivs and 2.38% of 
the average Vvf between adolescent and the con-
trol group was found in our study. Much better 
and more important indicators of total growth and 
structural adjustment of the placenta are absolute 
values of stereological variables, as opposed to 
relative variables that are indirect indicators of 
these changes (22). A complete understanding of 
pathological structural changes requires a com-
plete and joint observation of all relative and total 
stereological variables in one place (22). Growth 
and development of terminal villi pass through 
significant structural changes in complicated pre-
gnancies such as adolescent pregnancy, leading 
to changes in the intervilous space (23,24). 
Our results of a stereological analysis for the 
relative and total variables of the parenchymal 
part of the placenta  deduce that the volumetric 
density and total volume of terminal villi of ado-
lescent pregnant women placentas were signi-
ficantly higher in relation to the same variables 
in the control group of pregnant women. It was 
a matter of extreme expansion of terminal villi, 
which by their spiralling occupied 66.5% of the 
parenchymal part of the placenta in an attempt 
to provide optimum maternal fetal exchange by 
increasing volumetric values (23). The difference 
in the Vtva in adolescent pregnancies compared 
to the placenta of the control group of 76.144 cm3 

was found in our study, suggesting compensatory 
placenta response to the prevailing hypoxia; but 
the response was pronounced by a branching that 
did not correspond to a rise in normal pregnancy 
as shown by Burton et al. study (12).
Thanks to a significant increase in the volume 
parameters of terminal villi of adolescent pre-
gnant women placentas (20% in our study), the-
re has been a compensatory decrease in volu-
me density and total volume of the intervillous 
space of placenta adolescent pregnancies, which 
could lead to a reduction in the total amount of 
maternal blood in that area, and thus in another 
way endanger the fetus (14). 
Fibrin deposits are the result of cascading blood 
coagulation reactions, and its role is to fill the 
cracks formed on the surface of syncytiotropho-

blasts. It can be found in each placenta and is not 
a pathological finding, except when it is found in 
a larger quantity (14). In the results of our study, a 
significantly lower total volume of fibrinoid in the 
adolescent placentas could be explained by a si-
gnificantly higher preterm birth in adolescent pre-
gnancies with an average duration of pregnancy 
of 35.428 gestational weeks, suggesting that there 
was no time for developing this degenerative pro-
cess until the end of pregnancy on a larger scale.
Placenta is a vital organ responsible for mainta-
ining pregnancy and promoting normal fetal de-
velopment and health. The outcome of pregnancy 
and the condition of the newborn are under the ne-
gative influence of structural pathological changes 
in the placenta (23,24). Different causes, including 
adolescent pregnancies, may lead to a decrease in 
placental weight and uteroplacental insufficiency 
and consequent delay in fetal growth (11). 
Postnatal assessment of intrauterine growth of 
neonates is based on standards specific to each 
environment (25). In our study for estimating in-
trauterine growth of newborns we used percenti-
le growth curves for the Tuzla Canton (18). The 
direct and distant prognosis of each newborn de-
pends on three basic characteristics, body mass, 
gestational maturity and functional maturity 
(18,25,26). Interventions and actions in terms of 
reducing the total number of adolescent pregnan-
cies will have little effect on the adverse outcome 
of pregnancy if social, health, and socio-econo-
mic factors are not included (8,26).
In conclusion, the outcome of adolescent pre-
gnancy for newborn birth weight was relatively 
favourable, but at the same time, the compen-
satory mechanisms of adolescent placenta were 
exhausted, which reflected on the weight and vo-
lume of these placenta as well as on stereological 
variables. For this reason future research is nece-
ssary for better understanding of the morphologi-
cal correlates of the efficiency of the parenhimal 
part of the adolescent placenta and their influence 
on fetal development.
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ABSTRACT

Aim Colorectal carcinoma is one of the most common neoplasms, 
especially in Western countries and those with westernisation. On 
the other hand, high rate of metabolic syndrome (MetSy) has also 
been noticed, as well as in Western countries. It seems like these 
two conditions are somehow connected. In this study, we wish to 
explore some characteristics of colorectal carcinoma and its corre-
lation with MetSy. 

Methods In this retrospective study the data were taken from me-
dical records of 67 patients with colorectal carcinoma, and for 30 
healthy controls. Input parameters of patients were compared mu-
tually, as well as with parameters of healthy, control examinees 
that had negative screening colonoscopy for neoplasm.

Results Average age of patients was 68 years. The most frequent 
localisation of neoplasm was on rectum (53.7%) and most frequ-
ent level was Dukes C (38.8%). The patients had MetSy more 
frequently when compared with controls (p=0.048), and also they 
had more MetSy components (p=0.006). The link between MetSy 
and localisation of neoplasm was not found, neither with its pat-
hohystological characteristics. 

Conclusion Patients with MetSy should be warned about the 
increased risk of colorectal carcinoma, and, in this way, motivated 
for earlier and more frequent screening colonoscopies, as well as 
of a change of unhealthy lifestyle. 

Key words: colorectal surgery, colonoscopy, diabetes mellitus, 
hypertension, abdominal obesity
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INTRODUCTION 

Colorectal carcinoma is one of the most frequent 
neoplasms worldwide. According to many authors, 
it is the third most frequent carcinoma with increa-
sing incidence (1,2). Recent researches have shown 
that incidence of colorectal carcinoma is increasing 
in countries with rising economic standard; on the 
other hand, it is stable or decreasing in the most 
developed countries (3). Occurrence of colorectal 
carcinoma has been linked, like many other mali-
gnant neoplasms, with genomic mutations which 
are targeting tumour suppressor genes and/or pro-
to-ontogenesis of normal epithelial mucosa cells 
of colon (4). These mutations are cumulative, so 
after certain time, they lead to changes of colonic 
mucosa. Colorectal carcinoma starts as hyperplasia 
of colonic mucosa, as a polyp in which mutations 
occur continuously, leading to dysplasia or mali-
gnant alteration eventually (5). Some of those ne-
oplasms are linked with inherited mutations, as it 
is known in cases of adenomatous polyposis, but 
most of them are caused by mutations over time 
in those individuals with more prominent risk fac-
tors. Risk factors for developing colorectal car-
cinoma are age, inflammatory bowel disease, se-
dentary lifestyle and absence of physical activity, 
obesity, and unhealthy food with lots of red meat, 
consumption of alcohol and tobacco products (6). 
More attention has been paid to the colonic micro-
biome, as well as to its deregulation, in the role of 
colorectal cancer development (7). Symptoms of 
colorectal cancer are various and depend on loca-
lisation and stage of the disease. Most of them are 
diagnosed when disease has advanced, which ne-
gatively reflects mortality and medical costs, there-
fore screening colonoscopies are recommended for 
general population of the age of 50 and above (8).
Metabolic syndrome (MetSy) is also a frequent 
condition, and it seems that both conditions share 
some common characteristics. MetSy is a cluster 
of components which occur because of overea-
ting and sedentary lifestyle that, in the end, result 
in obesity. Components of MetSy are abdominal 
obesity, insulin resistance, dyslipidaemia, ele-
vated blood pressure, prothrombin and pro-in-
flammatory state (9). In the modern era, MetSy 
has become the most important source of new 
diabetic patients, and also an important cause 
of cardiovascular diseases. Apart from diabetes 
type 2 and cardiovascular diseases, persons with 

MetSy seem to be susceptible for developing 
some other conditions, such as polycystic ovarian 
syndrome, fatty liver, gallstones, asthma, sleep 
disorders and some types of carcinomas (10,11). 
MetSy is frequent worldwide, with prevalence 
of 10-40%, depending on different populations 
throughout the world (12). It is well known that 
MetSy takes epidemic proportions in countries 
which are marked to be characterized with overe-
ating and absence of physical activity within the-
ir population. About 15% of population at the age 
40-75 in those countries have MetSy (13). 
The aim of this study was to determinate the 
association of colorectal carcinoma (its patho-
histological characteristics) and MetSy (and its 
components) in the population of patients, and to 
compare results with control, healthy examinees 
without colorectal carcinoma.    

PATIENTS AND METHODS

Patients and study design

There were 97 examinees in this retrospective 
study. An experimental group included 67 pati-
ents with verified colorectal carcinoma, who were 
diagnostically processed and underwent surgery 
at the University Hospital of Mostar in the period 
January 2017 to December 2018. A control gro-
up included 30 persons who underwent screening 
colonoscopy, with exclusion of the presence of 
colorectal neoplasm.
The patients were included in the study after a pat-
hohistological diagnosis and Dukes classification. 
The study was conducted in accordance with the 
Declaration of Helsinki and principles of good 
clinical practice, with a permission of the Ethical 
Committee of the Clinical Hospital of Mostar.  

Methods

Experimental group data were taken from 
Hospital’s medical records, and for control group 
data were taken from the Primary Care Medical 
Centre records, registered by general practitio-
ners. Both groups underwent colonoscopy at the 
University Clinical Hospital Mostar. Patients 
were hospitalized and colonoscopy was made as 
a preparation for operation. Controls were sent 
by general practitioner for screening colonosco-
py. The following data were taken: age (under 30; 
31-40; 41-50, 51-60, 61-70, and above 70), gen-



153

der, height, weight, body mass index (BMI), and 
waist circumference, laboratory test results nece-
ssary for the diagnosis of MetSy and blood pre-
ssure values, information about previously dia-
gnosed hypertension and diabetes mellitus. Also, 
for the patients group the data about colorectal 
carcinoma were taken: localisation of neoplasm, 
Dukes grade, differentiation of neoplasm.  
According to NCEP-ATP III (National Choleste-
rol Education Program-Adult Treatment Panel 
III) the diagnosis of MetSy is based on the si-
multaneous occurrence of three or more of the 
following components (14): waist circumferen-
ce ≥ 102 cm in men or 88 cm in women; serum 
triglycerides ≥1.7 mmol/L; serum high density 
lipoprotein (HDL) cholesterol <1.04 mmol/L in 
males or <1.30 mmol/L in females; blood pre-
ssure ≥130/85 mmHg; fasting glucose level ≥6.1 
mmol/L.
Patients who have already used antihypertensives 
or oral hypoglycemics are considered to fulfil the 
criteria for hypertension and hyperglycemia. 

Statistical analysis

The data were processed by descriptive, para-
metric and non-parametric statistical methods, 
depending on the distribution of the results. The 
statistical tests used were Chi- square, Student T-
test, and Odds ratio. The probability of p<0.05 
was taken as statistically significant. 

RESULTS

The group of patients consisted of 42 men and 25 
women (p=0.038), while the control group consi-
sted of 12 men and 18 women (p =0.273).
Median age of the patients was 68.1±10.91 years, 
and controls 54.31±16.85 years of age (p˂0.00). 
After grouping examinees by age groups, it was fo-
und the controls were equally distributed in every 
group (p=0.669), but the highest number of patients 
was in the group 70 years and above (p=0.000). 
There was no statistical difference in average va-
lues of height, weight, BMI between patients and 
controls according to gender (Table 1).
Regarding localisation of colorectal carcino-
ma, the most frequent place of carcinoma was 
rectum, in 36 (53.7%) cases, followed by caecum 
and ascending colon in 14 (20.9%), sigmoid co-
lon in nine (13.4%) cases, and the least frequent 

localisation was on transversal and descending 
colon, in five (7.5%) and three (4.5%) cases, res-
pectively (p=0.528) (Table 2). 

Variable Group Mean (± SD) p
Male 

Weight
Patients 82.90 (13.57)
Controls 82.62 (12.32) 0.949

Height
Patients 180.97 (6.61)
Controls 180.75 (8.44) 0.923

BMI
Patients 25.31 (4.24)
Controls 25.22 (3.94) 0.950

Female

Weight
Patients 71.62 (13.59)
Controls 72.00 (14.86) 0.931

Height
Patients 165.95 (4.95)
Controls 167.22 (6.08) 0.462

BMI
Patients 25.54 (5.32)
Controls 25.63 (4.43) 0.957

Table 1. Comparison of average values of height, weight and 
body mass index (BMI) of patients and controls according to 
gender

Neoplasm location
No (%)  patients  

With MetSy Without MetSy Total
Caecum and ascending 9 (13.4) 5 (7.4) 14 (20.8)
Transversal 3 (4.4) 2 (2.9) 5 (7.4)
Descending 2 (2.9) 1 (1.4) 3 (4.4)
Sigmoid 4 (5.9) 5 (7.4) 9 (13.4)
Rectum 20 (29.8) 16 (23.8) 36 (53.7)
Total 38 (56.7) 29 (43.2) 67 (100)

Table 2. Metabolic syndrome (MetSy) and neoplasm location

Dukes level
No (%)patients  

With MetSy Without MetSy Total
A 6 (8.9) 9 (13.4) 15 (22.4)
B 5 (7.4) 4 (5.9) 9 (13.4)
C 15 (22.3) 11 (16.4) 26 (38.8)
D 12 (17.9) 5 (7.4) 17 (25.4)
Total 38 (56.7) 29 (43.2) 67 (100)

Table 3. Metabolic Syndrome (MetSy) and stage of colorectal 
carcinoma according to Dukes

Out of the total number of patients, 15 (22.4%) 
had colorectal carcinoma of Dukes A stage, nine 
(13.4%) Dukes B stage, 26 (38.8%) Dukes C 
stage, and 17 (25.4%) Dukes D stage (p=0.091) 
(Table 3). 

Out of the total number of patients, 15 (22.4%) 
had distant metastases of colorectal carcinoma, 
while 52 (7.6%) did not have any detected me-
tastases. Neoplasm was differenced well in 40 
(59.7%), while in 27 (40.3%) cases it was poorly 
differentiated.   
The presence of metabolic syndrome in relation 
to group affiliation was statistically significant 
(p=0.048) (Table 4). By calculating OR (odds 
ratio), examinees with MetSy were 2.62 times 
more likely to have colorectal carcinoma. 

Lesko et al. Colorectal cancer and metabolic syndrome
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The components of MetSy were found more frequ-
ently in the patient group comparing to the control 
group: without components there were five patients 
and 11 controls, with one component, 12 patients 
and 7 controls, and with two components 12 patients 
and four controls. Three components were found in 
28 patients and five controls, four components in six 
patients and one control, and all five components in 
four patients and two controls (p˂0.00). 
Waist circumference (considered as the first com-
ponent) above the set criteria was found in  41 
patients compared to 11 controls, and 26 patients 
and 19 controls had normal waist circumference 
(p=0.03). The second MetSy component that was 
considered was HDL value, and it was found that 
30 patients had it less than the set criteria compared 
to 13 controls, and 27 patients 17 healthy subjects 
had normal HDL values (p=0.586). Considering 
the values of triglycerides, 36 patients and 15 con-
trols were above desirable values, while 44 patients 
and 15 controls had normal values (p=0.04). 

paring to the controls, 24 (35.8%) and 5 (16.7%), 
respectively; diabetes mellitus increased the risk 
of colorectal carcinoma by three times (p=0.043). 
After comparison of average values of indicators 
for MetSy between patients and controls, most of 
them were statistically significant (Table 5).

DISCUSSION

In this study, predomination of men in the pati-
ents with colorectal carcinoma was noticed like 
in other larger studies (15,16). Presumption is that 
men are more exposed to risk factors for develo-
ping colorectal carcinoma, and their hormonal sta-
te also contributes in some way to it (15,16).
Old age is a risk factor for itself, and in this study 
we obtained results which are compatible with 
other studies (17,18). Average age of patients, 
which was 68 years, was almost the same as in 
two larger studies from the UK (17,18). Due to 
that fact, we can expect an increasing incidence 
of colorectal carcinoma accompanying the incre-
asing age (19). The average age of our control 
subjects was statistically significantly lower than 
the study group. The reason might be that our 
control subjects went for the screening, and it is 
our practice to do it before the age of 50 (20).
In this study we found that the most frequent loca-
tion of colorectal carcinoma was rectum, Dukes 
C stage, well differenced neoplasm without dis-
tant metastases at the current examination. Simi-
lar results were found in patients with colorectal 
carcinoma from Oman (21), where rectal carcino-
ma was also the leading location, as well as stage 
three, which is compatible with Dukes C; authors 
classified differ entiation of colorectal carcinoma 
in three stages, while we classified it in accordance 
with new algorithms in two stages. Nevertheless, 
those two studies are comparable and also suggest 
that less than a half of tested neoplasms have poor 
differentiation. The examinees of Oman study, 
very similar to ours, were without distant metasta-
ses in 63.77% cases of carcinoma of colon, and 
77% cases of rectal carcinoma (21). 
The connection between overweight and incidence 
of carcinoma, especially of gastrointestinal system, 
has already been proven. The link between those 
two conditions is, besides the intake of carcinogens 
through overeating, disturbance of intestinal flora 
and chronic inflammation supported by fat tissue 
as pro-inflammatory organ (22,23). In this study, 

MetSy
No (%) of patients 

Patients Controls Total
Yes 38 ( 56.7) 10 (33.3) 48 ( 49.5)
No 29 (43.3) 20 (66.7) 49 ( 50.5)
Total 67 ( 100) 30 ( 100) 97 ( 100)

Table 4. Presence of metabolic syndrome (MetSy) in the 
group of patients and controls

p=0.048

Variable Group Mean (± SD) p

Waist circumference
patients 100.56 (14.32)
controls 88.00 (14.86) 0.00

Systolic  blood pressure
patients 136.75 (18.40)
controls 125.67 (11.94) 0.04

Diastolic blood pressure
patients 80.83 (10.29)
controls 75.50 (9.68) 0.02

Blood glucose
patients 6.85 (2.37)
controls 5.43 (1.18) 0.003

High density lipoprotein 
cholesterol  

patients 1.12 (0.29)
controls 1.34 (0.45) 0.039

Triglycerides
patients 1.50 (0.59)
controls 1.79 (1.02) 0.05

Table 5. Comparison of average values of indicators for meta-
bolic syndrome (MetSy) between the patients and controls

Regarding comorbidities which accompanied both 
colorectal carcinoma and MetSy, the patients were 
significantly more likely to have arterial hyperten-
sion, in 43 (64.2%) cases within the group, unlike 
the controls, with 10 (33.3%) cases (p=0.002). The 
presence of hypertension as a comorbidity increa-
ses the risk of colorectal carcinoma by 4.09 times. 
In case of diabetes mellitus, it was also found that 
the patients had it significantly more often com-
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there were no differences between patients and 
controls considering weight and BMI, but it can 
be noticed that average values within both groups 
were higher than normal. However, an important 
difference was noticed in results of waist circum-
ference measurements, which were significantly 
higher in the patients’ group. In a large Norwegi-
an study, patients with colorectal carcinoma had 
BMI 27.0±4.1 and waist circumference 90.7±11.8, 
that was very similar to our results; authors also 
considered other anthropometric parameters, and 
concluded that abdominal obesity was linked to 
and increased risk of colorectal carcinoma, especi-
ally in men. On the other hand, muscularity seems 
to have negative relation with colorectal carcinoma 
(24). Overweight represents introduction to MetSy, 
primarily in those individuals who have central 
accumulation of body fat (25).
The association between colorectal carcinoma 
and impaired serum lipid levels in this study is 
unclear. Our results imply that half of both pati-
ents and controls have impaired values, but wit-
hout statistical significance, so we cannot make 
a clear conclusion. Reduced HDL and elevated 
triglyceride levels would be expected to be found 
in a patient group, but many factors are likely to 
affect their lipid status: catabolism due to mali-
gnancy, abrupt change in eating habits after co-
gnition about malignant illness, starvation before 
preparations for colonoscopy. But neither larger 
studies nor ours are consistent on this point (26). 
There is a somewhat more convincing associati-
on between disturbed serum lipids and colorectal 
adenomas, which are firmly believed to be pre-
cursors of colorectal carcinomas (27).
Many studies, including ours, confirm that pati-
ents with colorectal carcinoma have MetSy more 
frequently, but they also have more of its compo-
nents (28). Risk of developing colorectal carci-
noma in patients with MetSy is about 1.5 times 
higher for both genders (28,29), but in our study 
it was as high as 2.62 times. Also, colonoscopy 
of elderly people with MetSy showed high preva-
lence of adenomatous polyps and colorectal car-
cinomas, compared to those without MetSy (30). 
Numerous molecular mechanisms which increase 
the risk of colorectal carcinoma are stated for the 
patients with MetSy. Among them, pathophysiolo-
gical mechanism of oxidative stress, insulin–like 
growth factor, and inflammatory cytokines were 

particularly noted (29). Visceral fat tissue acts in 
pro-oncogenic manner, probably because of leptin 
secretion, and is also connected with more aggre-
ssive types of tumours, especially in men (31).
Prevalence of hypertension in patients with colo-
rectal carcinoma is different worldwide (32), and 
our results are respectively high. The conclusion is 
the same for diabetes mellitus. A study conducted 
in Iran on 1 127 000 patients with colorectal car-
cinoma reports that 13.38% had diabetes mellitus 
type 2, and 8.69% had hypertension. A study from 
Malaysia on 138 cases reports about 34.8% per-
sons suffering from hypertension among the pa-
tients with colorectal carcinoma (32,33). In mul-
ticentre British study, prevalence of hypertension 
in the group of patients with colorectal carcinoma 
was 43% (18). Hypertension in patients with colo-
rectal carcinoma was connected with mutual risk 
factors, as well as with some insufficiently clarifi-
ed factor in pathogenesis of this disease (34,35). 
Changing food intake habits and introducing cer-
tain medication that lower blood pressure also 
reduce incidence of colorectal carcinoma (34). 
Elevated values of blood pressure, according to a 
study carried out by Lin et al. can be considered 
as an independent predicting factor for recurrent 
adenomatous polyps of colon, which are proven 
precancerous lesions of colorectal carcinoma (36). 
By exploring influence of blood pressure value on 
survival of patients with rectal carcinoma it was 
found that patients with lower values also have a 
higher chance of survival (37). 
Diabetes mellitus type 2 is a very common co-
morbidity in patients with colorectal carcinoma 
(32). Although the connection between diabetes 
mellitus type 2 and colorectal carcinoma is still 
unclear, at least two pathways have influence on 
the development of colorectal carcinoma in pa-
tients with diabetes mellitus. The first pathway 
is reactive hyperinsulinemia which increases 
circulating IGF-1- proven stimulator of colonic 
epithelial cells. The second mechanism is hyper-
glycaemia, which is conducive to malignant cells 
whose metabolism is increased and dependent 
on high glucose intake (38). Anyway, overeating 
and unhealthy food, and consequent obesity are 
an introduction to diabetes mellitus, hyperten-
sion, MetSy. All those conditions intensify one 
another and are conductive to the development of 
colorectal carcinoma (39).

Lesko et al. Colorectal cancer and metabolic syndrome
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ABSTRACT 

Aim To evaluate the incidence, modalities of treatment and outco-
me in paediatric patients with traumatic brain injury (TBI).

Methods A retrospective cross-sectional study including 353 pae-
diatric patients with head injury was carried out in the Department 
of Neurosurgery of University Clinical Centre Sarajevo during the 
period 1 July 2006 – 30 June 2012 (72 months). For each patient 
the lowest Glasgow Coma Scale (GCS) was established and the 
patient was accordingly classified as suffering from mild, mode-
rate or severe TBI. Neuroimaging data included computer tomo-
graphy (CT). Survival rates and method of treatment were compa-
red according to age group, and matched with the total number of 
patients examined.

Results A total of 353 children with head trauma were identified. 
A severe TBI (GCS < 8) was found in 33 (out of 353) children, 
mostly in the age group 11-18. Falls were the most common cau-
se of trauma, followed by traffic accidents. Falls were the most 
common mechanism in the infants, preschool, and school children 
up to 10 years old; children aged 11-18 showed a higher rate of 
traffic accidents comparing to children younger than 3 years. Of 
353 patients, 49 (13,9%) required surgical procedure, 304 (86.1%) 
were threated conservatively. Survival rate was 96.6 %.

Conclusion The majority of hospitalized patients qualify for me-
dical treatment and surgical intervention is reserved for selected 
cases. Thus, the adequate pre-hospital care is essential.  

Keywords: head trauma, children, surgical management



159

Omerhodžić et al.  Paediatric traumatic brain injury

INTRODUCTION

Head injuries are mostly mild and not associa-
ted with long-term consequences, but traumatic 
brain injury (TBI) still leads to hospitalization of 
0.2%, and represents a major cause of death and 
severe disability in young people (1). The inci-
dence of traumatic head trauma and brain injury 
among children not older than 14 years in the 
United States has been estimated to be 475 000 
each year (1995-2001) (2). 
Traumatic brain injury can be categorized as pri-
mary and secondary. Primary brain injury results 
from linear and rotational forces to brain tissue 
at the time of impact. Linear acceleration is con-
sidered the least injurious force and typically is 
associated with coup and contrecoup contusions, 
while rotation of the brain occurs when the head 
is struck in an asymmetric manner, and it can in-
duce widespread injury (3). Primary injuries can 
be extra-axial (e.g. epidural hematoma, subdu-
ral hematoma, subarachnoid haemorrhage, and 
intraventricular haemorrhage), intra-axial (e.g. 
diffuse axonal injury, cortical contusion, and in-
tracerebral hematoma), or vascular (e.g. vascular 
dissection, carotid cavernous fistula, arterioveno-
us dural fistula, and pseudo aneurysm) (4).
Following primary brain injury, a cascade of cel-
lular, molecular, and biochemical events occurs 
in the minutes to hours and days to weeks leading 
to  “secondary” traumatic axonal injury (TAI) and 
neuronal cell damage (secondary brain injury). 
Secondary injury occurs because of alterations in 
cerebral blood flow (CBF) and the development 
of cerebral oedema, which may ultimately lead to 
neuronal cell death. The longer secondary injury 
phase lasts, the more likely the child will suffer 
from long-term disabilities (5).
The biomechanics of paediatric patients differs 
from adults because of two important reasons: de-
creased mineralization of bone that offers less pro-
tection to structures in the central nervous  system 
(CNS), and decreased muscle strength that dimi-
nishes protection of the cervical spine (6,7).
The TBI is most commonly classified into mild, 
moderate and severe according to Glasgow Coma 
Scale (GCS) results (8). In children, however, the 
defining ranges may vary between authors (9).
Management of these patients requires a mul-
tidisciplinary approach where the main role of 
the neurosurgeon is to monitor for signs of in-

tracranial hypertension, identify and respond to 
changes in GCS, organize appropriate imaging 
and decide on surgical intervention. Surgical 
management comprises inserting an extra-ventri-
cular drain (EVD), evacuation of any extra-axial 
lesions or performing uni- or bilateral decompre-
ssive craniectomy (DC), which shows promising 
results in paediatric patients (10).
In Bosnia and Herzegovina there were no reports 
relating to TBI.
The aim of this study was to evaluate the inciden-
ce, modalities of treatment and outcome in pae-
diatric patients with traumatic brain injury.

PATIENTS AND METHODS

Patients and study design

A cross-sectional study was carried out in the 
period 1 July 2006 – 30 June 2012 in the De-
partment of Neurosurgery in University Clinical 
Centre Sarajevo. Modalities of treatment of 353 
hospitalized patients with paediatric TBI were 
retrospectively analysed. Paediatric is defined as 
<18 years of age. 
The study protocol was approved by the Ethic 
Committee of the University Clinical Centre Sa-
rajevo, and it was conducted in accordance with 
all ethical standards of medical research and the 
Declaration of Helsinki. 
Inclusion criteria were all children presenting 
within 24 h of head trauma. Exclusion criteria 
were trivial injury mechanisms defined by gro-
und-level falls or walking or running into statio-
nary objects, and no signs or symptoms of head 
trauma other than scalp abrasions and lacerati-
ons. Patients were also excluded if they had pe-
netrating trauma, known brain tumours and pre-
existing neurological disorder.
Data were collected based on patient history, 
injury mechanism, symptoms and signs on a 
standardised data form before obtaining imaging 
results. Clinical examination included physical 
and detailed neurologic examination.
Those with severe head injuries were admitted 
into the Intensive Care Unit (ICU). Others were 
admitted into the Neurosurgery ward. Those with 
mild head injuries without radiological abnorma-
lities and neurological deficits were observed for 
24 h and discharged.



Medicinski Glasnik, Volume 17, Number 1, February 2020

160

Methods  

Data of 353 hospitalized patients were analysed. 
The children were divided into three age groups: 
infants under the age of 2 years, children aged 
3-10 and adolescents aged 11-18 years of age. 
For each patient the lowest GCS was established 
according to Glasgow Coma Scale (GCS) (8), 
and the patient was classified as suffering from 
mild for a GCS of 14-15, moderate for a GCS 
of 9-13 and severe for GCS of 8 and lower TBI. 
Neuroimaging data included computer tomo-
graphy (CT) images. CT scans were obtained at 
the Emergency Department, with radiographic 
slices separated by 10 mm or less, and interpreted 
by a neuroradiologist and neurosurgeon. Survival 
rates and method of treatment according to the 
age group were further compared and matched 
these rates with the total number of patients exa-
mined by neurosurgeons.

Statistical analysis 

Standard descriptive methods of statistics and χ2 
test were used. The significance level of p<0.05 
was used.

RESULTS

During the 72-month period, a total of 4380 chil-
dren with head injury were admitted to our depar-
tment and examined by neurosurgeon, of whom 
353 (8.1%) were hospitalized, 49 (1.12%) requi-
red urgent surgical treatment, 12 (0.27%) died at 
admission. The rest of the children were stable 
and discharged after observation. 
Head trauma was identified in 353 children, of 
whom 190 (53.8%) were males, and children 
3-10 years of age, 164 (46.5%) (Table 1).
Minority of patients presented with a severe TBI 
of GCS <8, 33 (9.3%), mostly in the age group 
11-18, 18 (18.2%) (Table 1). 

195 (55.2%) and 94 ( 26.6%), respectively. By age, 
falls were the most common mechanism in school 
children up to 10 years of age and the infants, 96 
(49.2%) and 82 (42.1%), respectively; children in 
the age group 11-18 years showed the highest rate 
of traffic accidents, 45 (45.5%)  (Table 2).  

Age (years)
(No of patients)

No (%) of patients
GCS 14-15 GCS 9-13 GCS 3-8

0-2 (90) 86 (95.6) 1 (1.1) 3 (3.3)
3-10 (164) 127 (77.4) 25 (15.2) 12 (7.3)
11-18 (99) 73 (73.7) 8 (8.1) 18 (18.2)
Total (353) 286 (81.0) 34 (9.6) 33 (9.3)

Table 1. Severity of traumatic brain injury according to age 
groups

GSC, Glasgow Coma Scale;

No (%) of patients

Age 
(years) Falls Traffic

accidents Sports Abuse Unspecified 

0-2 82 (42.1) 8 (8.5) 0 0 0
3-10 96 (49.2) 41 (43.6) 20 (44.4) 2 (50) 5 (33.3)
11-18 17 (8.7) 45 (47.9) 25 (55.6) 2 (50) 10 (66.7)
Total 195 (55.2) 94 (26.6) 45 (12.8) 4 (1.1) 15 (4.3)

Table 2. Mechanism of trauma brain injury according to age 
groups

Age (years)
(No of patients)

No (%) of patients
Survived Dead Surgery Conservative

0-2 (90) 87 (78.3) 3 (3.3) 3 (3.3) 87 (78.3)
3-10 (164) 161 (98.1) 3 (1.9) 24 (14.6) 140 (85.3)
11-18 (99) 93 (93.9 6.(6.0) 22 (22.2) 71 (71.7)
Total (341 341 (96.6) 12.(3.4) 49 (13.9) 304 (86.1)

Table 3. Survival and methods of treatment of patients with 
trauma brain injury

Of 353 patients, 49 (13.9%) required surgical 
procedure, and majority of the patients were thre-
ated conservatively, 304 (86.1%); 341 out of 353 
(96.6%) hospitalised patients survived and 12 
(3.4%) had lethal outcome (Table 3).

DISCUSSION

It is important to highlight the difference betwe-
en head injury and traumatic brain injury. Head 
injury is a nonspecific term that includes apparent 
external injuries that may or may not be associated 
with brain damage, while traumatic brain injuries 
represent an insult to the brain due to direct trauma 
from an external force, a penetrating object, blast 
waves, or a jolt to the head (11,12).
The incidence of paediatric traumatic brain injury 
(TBI) is increasing worldwide, currently ranging 
from 12 to 486 per 100,000 children (13). Epi-
demiological data are indicating a concerning 
growing trend in developing countries (14). Euro-
pean data report 57,000 TBI-related deaths and 1.5 
million TBI-related hospital admissions every year 
costing a total of about 3 billion Euros (15,16).
Various mechanisms result in TBI severe enough 
to require hospitalization. In our study, we found 
higher prevalence of traumatic brain injury in 
male patients, which is consistent with the results 
of other authors, and often explained by higher 
interest for physical activities in boys, rather than 

In terms of the mechanism of TBI, falls were the 
most common cause, followed by traffic accidents, 
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girls (17,18). Also, we found the highest preva-
lence of head injury among the children 3-10 ye-
ars of age. In the United States, the highest pre-
valence of paediatric brain trauma was observed 
in children not older than 4 years, while other stu-
dies reported the highest prevalence in children 
older than 12 years (11,19). 
In the age group of 0-10, falls are the most 
commonly described reason for hospitalization of 
TBI patients, followed by motor vehicle accidents 
(14). In infants (less than one year of age), inflicted 
or non-accidental TBI must always be considered. 
Accidental TBI in this age is mainly due to mo-
tor vehicle crashes and falls from parents’ arms. It 
must be noted that estimating the accurate inciden-
ce of inflicted TBI is challenging due to the fact 
that many children may not present for treatment 
or may have an extended interval between injury 
and presentation for medical care (20). 
According to our results, falls were the most 
common mechanism of traumatic brain injury in 
whole sample, followed by traffic accidents. Si-
milar results were obtained by other authors (17-
19, 21). With aging, the incidence of falls decre-
ased and traffic accidents were the leading cause 
of trauma in children older than 10 years.
Children with apparently minor head trauma are 
the group most frequently assessed. The precise 
criteria for minor head injury are not consistent 
in the literature, but this usually refers to a pati-
ent with normal or near-normal post event mental 
status; in paediatric studies, minor is often defined 
by the Glasgow Coma Score (GCS) of >13 (8). 
Approximately 3-5% of children with minor head 
trauma have abnormalities identifiable by ima-
ging, and typically <1% require neurosurgical in-
tervention (22-24). Among all children presenting 
to the Emergency Department in one prospective 
series, 98% had the Glasgow Coma Scale (GCS) 
score of 15, suggesting that most head injuries 
were minor (25). In our study, 81% of the patients 
had the GSC score higher than 13, and only 13.9% 
required surgical procedure. Many traumatic brain 
injuries identified on CT do not need acute inter-
vention, and some are false positives or non-trau-
matic findings. Furthermore, injuries which need 
neurosurgery are very uncommon in children with 
GCS scores of 14–15 (26). The highest paediatric 
morbidity and mortality is reported in children 
younger than four years of age, and in those with 

hypotension, low GCS scores at initial presenta-
tion, coagulopathy, or hyperglycemia (13,22,27). 
Overall mortality among children with TBI, who 
were treated in emergency departments or requ-
ire hospital admission, is 4.5% (compared with 
10.4% among adults) (23).
Luerssen et al. (28) reported that the age of the 
children themselves acted as a prognostic factor 
for outcome of paediatric brain injury, but Berg-
er et al. (29) found that age and prognosis were 
not related. In this study, there was no difference 
in clinical outcome  according to age. Mortal-
ity rates in paediatric TBI patients ranged from 
0.06–7.3% in different reports (20,23), and we 
found a similar rate.
In B&H there is no register of head injuries, so it 
is not possible to compare our data on a country 
level. It is known that children with severe TBI are 
more likely to survive if treated in paediatric or 
adult trauma centres specially equipped and staf-
fed to accommodate paediatric patients. During the 
initial evaluation and stabilization of the injured 
child (primary survey) priority is given to the ma-
intenance of airway patency, oxygenation, ventila-
tion, cardiovascular support, and the management 
of immediate life-threatening injuries according to 
the principles of Advanced Trauma Life Support. 
In children with severe traumatic brain injuries, ra-
pid stabilization is also important to prevent secon-
dary brain injury due to hypoxia and shock. Data 
to guide clinical decision making for children with 
head trauma are urgently needed, however, in B&H 
there is no official and accepted national preventi-
on program or protocol of pre-hospital care for pa-
ediatric TBI patients. We showed that the majority 
of hospitalized patients are qualified for medical 
treatment, and surgical intervention is reserved for 
selected cases. Thus, resuscitation and stabilization 
of the cardiovascular and respiratory system in the 
field, during transfer, and in the hospital need to be 
emphasized in an effort to optimize outcome from 
severe paediatric brain injury.
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ABSTRACT

Aim Distal femoral shaft fractures are characterized by increasing 
incidence and complexity and are still considered a challenging 
problem. No consensus on best surgical option has been achieved. 
The aim of this study is to investigate mineral bone densitometry, 
radiographic and clinical outcomes of locking retrograde intrame-
dullary nailing (LRN) and non-locking retrograde intramedullary 
nailing (NLRN) regarding surgical treatment of distal femoral 
shaft fractures in adults based on the hypothesis that there is no 
statistical difference among the results of both surgical options.

Methods Retrospective study: 30 patients divided into 2 groups 
(Group 1 LRN, Group 2 NLRN). Average age was 42.67±18.32 
for Group 1 and 44.27±15.11 for Group 2 (range of age 18-65 for 
both groups). Gender ratio (male:female) was 2.75 (11:4) for both 
groups. AO Classification, Non Union Scoring System (NUSS) 
and Radiographic Union Score Hip (RUSH), Visual Analogic Sco-
re (VAS), Dexa scans, plain radiographs were used. Evaluation 
endpoint: 12 months after surgery.

Results No statistical difference was obtained in terms of surgery 
time, transfusions or wound healing. There were similar results 
regarding average time of bone healing, RUSH scores, VAS, re-
gression between RUSH and VAS, average correlation clinical-ra-
diographic results and patients outcomes. Only one patient of LRN 
group had reduction of mineral bone densitometry values. 

Conclusion No statistical difference in terms of radiographic, 
bone densitometry and clinical outcomes among LNR and NLNR 
for the treatment of distal femur fractures was found. The presence 
of no statistical difference regarding radiological findings is the 
main factor supporting our hypothesis given their strong objecti-
vity. 

Key words: bone minerals, femoral, fractures, radiology, retro-
grade nail
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INTRODUCTION

Distal femoral fractures currently make about 
4–6% of all femur fractures. The incidence and 
complexity are increasing due to the increasing 
rate of high-energy trauma, particularly in yo-
ung patients (1). There is a number of reasons 
for which these fractures remain a challenging 
problem. Among those are high complication ra-
tes, relatively high morbidity and mortality, non-
union, delayed union, duration of rehabilitation, 
duration of surgery, blood loss and the impact 
of quality of life. Surgical treatment goals are to 
restore axial alignment, anatomic reduction of 
the joint surface and minimize joint stiffness by 
allowing early mobilization, all of those with mi-
nimal soft tissue disruption (2).
Several conservative and surgical strategies have 
been studied with various and controversial re-
sults. Studies have shown that internal fixation 
devices provide superior outcomes as compared 
to closed methods by providing good stability 
that subsequently allows early mobilization (3,4). 
In particular, intramedullary nails (anterograde 
and retrograde) have shown to be particularly 
successful, with a reduction in surgical blood 
loss, operating time and hospitalization. Other 
surgical options include the use of locking plates, 
cannulated screws, external fixation, blade pla-
tes, or distal femoral replacement (3,4). Recent 
studies opened the possibility of proximal non-
locking retrograde nail to fix distal third femoral 
shaft fractures (4). This could potentially become 
one of the frequently used surgical techniques, 
but there have been neither specific studies per-
formed yet nor has the comparison with other 
techniques been reported. Therefore, we still do 
not clearly know its potentials, indications and 
results. Also, there are no studies that compare 
the results of locking retrograde nailing and non-
locking retrograde nailing in the treatment of dis-
tal femur fractures (5-7).
This study aims to investigate and compare re-
sults in terms of radiographic, mineral bone 
densitometry and clinical outcomes of locking 
retrograde intramedullary nailing (RLN) and 
non-locking retrograde intramedullary nailing 
(NRLN) used to fix distal third femoral shaft 
fractures in young adults based on the hypothesis 
that there is no statistical difference with regard 
to these results.

PATIENTS AND METHODS

Patients and study design

From January 2015 to December 2017, 72 pa-
tients with sustained distal third femoral shaft 
were admitted, treated and followed up at 3 
linked specialist trauma centres. Out of these 
72 patients, 30 patients who sustained a distal 
third femoral shaft fracture were included in 
the study. These 30 patients were divided into 
two groups: Group 1- treated with locking re-
trograde intramedullary nailing (RLN), Group 
2 - treated with non-locking retrograde intrame-
dullary nailing (NRLN).
Inclusion criteria were the patients who susta-
ined a distal third femoral fracture in the set-
time frame admitted and treated at any of the 
3 trauma centres linked, pre-trauma conditions 
and absence of local or systemic disease able 
to affect the surgical treatment or their comor-
bidity and mortality, fitness to undergo surgery 
established by an anaesthetic team, availability 
for a 12-month postoperative clinical and radi-
ological follow up. Exclusion criteria included 
haematological or oncological patients, pre-
sence of acute or chronic infections;  3.2 type 
of fracture according to the AO Classification 
System (8), age under 18 or over 65 for males, 
age over 50 for females or early menopause pa-
tients, bone metabolism disorders, rheumatolo-
gic diseases, polytrauma, no previous injury on 
ipsilateral lower leg. 
All fractures were classified according to the AO 
classification (8) (Table 1). 
All patients were informed in a clear and com-
prehensive way of the procedure (see Opera-
tive Surgical Technique) and other possible 
surgical and conservative alternatives. Patients 
were treated according to the ethical standards 
of the Helsinki Declaration and were invited to 
read, understand, and sign the informed con-
sent form.

Methods

We retrospectively used the Non-Union Scoring 
System (NUSS) (Table1) (9) to study bone hea-
ling on x-rays. The criteria to evaluate the patient 
groups’ bone healing included 2 readers using the 
RUSH (Radiographic Union Score for Hip) score 
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provided by Chiavaras et al. (10,11) and derived 
from the RUST (Radiographic Union Scale in 
Tibial Fractures) scoring system. The RUSH pro-
vides four component scores: cortical bridging, 
cortical disappearance, trabecular consolidation 
and trabecular disappearance. Each component 
can be scored from 1 to 3. Similarly, two trabecu-
lar indices were scored from1 to 3, each based on 
consolidation for one of the indices, and fractu-
re line disappearance for the other. The overall 
RUSH score therefore ranged from a minimum 
of 10 to a maximum of 30. 
Pain visual analogic score (VAS) was collected 
the same day when the X-rays were taken (12).
We studied mineral bone densitometry of the top 
part of the femur by performing DEXA Scans 
for all patients (13). The femoral alignment was 
measured using plain radiographs (two projec-
tions, AP and lateral views) and correlated with 
clinical outcomes. 
The evaluation endpoint was set at 12 months af-
ter surgery. 
Group 1 Surgical Technique (RLN). After 
checking for associated fractures (e.g. fractu-
re of the ipsilateral femoral neck), alignment, 
knee stability and limb length, patients were 
positioned supine on the radiolucent table. 
Routine prep and draping with a sterile bump 
under the knee were made. The anterior tran-
stendinous approach to the knee was used with 
the knee kept in about 30 degrees of flexion to 
avoid the action of the gastrocnemius from mo-
ving the distal fragment (incision from inferior 
pole of patella and tenotomy). Self-retainers, 
suction of synovial fluid and accurate haemo-
stasis were performed to improve visualiza-
tion. A guide wire was then inserted from the 
centre of the intercondylar notch to the distal 
metaphysis under fluoroscopy check, followed 
by the reamer. These were then removed and 
replaced by a ball tip guide wire in the femoral 
canal that was pushed into the distal aspect of 
the fracture. Pulling traction was then applied 
at the 30 degree angle to achieve good fractu-
re reduction. The guide wire was subsequently 
pushed through the fracture site and 3 cm 
proximal to the lesser trochanter under fluoros-
copy check. A ruler was used to decide the nail 
length and reaming of the canal was performed. 
A nail 1.5 mm inferior to the size of the last 

reamer was used then inserted through the gu-
ide wire and pushed past the fracture site till 
there was a fluoroscopy confirmation of good 
positioning. Distal interlocking screws (as in-
dicated) were positioned (most distal first) 
using bicortical drilling and fluoroscopy. The 
same process was performed for the proximal 
interlocking screws (most proximal first, 34 or 
36 mm screws). Confirmation of final good me-
talwork position and no rotation of the distal 
femur was obtained with fluoroscopy (AP and 
lateral radiographs) with knee extension and 
90 degree of bending. Good range of motion 
of both knee and hip, limb length and rotati-
on were checked. Appropriate irrigation and 
haemostasis were assured throughout the enti-
re procedure. Closure in layers (starting with 
patellar tendon and paratenon) was performed 
and surgical dressing applied.
Group 2 Surgical Technique (NRLN).  This 
procedure was performed identically to the one 
described for the RLN Group (including positi-
oning, equipment, fluoroscopy, surgical steps, 
irrigation, haemostasis and closure) with the only 
exception that the proximal locking was not per-
formed. 
During the pre-operative stage, an X-ray of the 
healthy contralateral limb was taken in order to 
decide the correct length of the nail to be used. 
All patients took the same rehabilitation pro-
gram protocol. This included early passive and 
assisted knee mobilization (on first or second 
post-op day as pain allowed) and foot pump 
exercises; all patients had a post-op X-ray check 
of the operated limb and achieved progressive 
weight bearing, based on stability of the fracture 
on the X-ray and clinical conditions. A perso-
nalized physiotherapy program was then conti-
nued with the aim to achieve early full weight 
bearing and full ROMs, always considering the 
post-op stability of the fracture and subjective 
individual aspects of the patients.  

Statistical analysis

Descriptive statistics were used to summarize the 
characteristics of the study group and subgroups, 
including means and standard deviations of all 
continuous variables. The t-test was used to com-
pare continuous outcomes. The Fisher exact test 
(in these groups were smaller than 10 patients) 
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were used to compare categorical variables. The 
statistical significance was defined as p<0.05. Pe-
arson correlation coefficient (r) was used to com-
pare the predictive score of outcomes and quality 
of life. Mean age (and its standard deviations) of 
the patients was rounded at the closest year. The 
predictive score of outcomes and quality of life 
and their standard deviations were approximated 
at the first decimal, while Pearson correlation co-
efficient (r) was approximated at the second deci-
mal. The reliability and validity of the correlation 
between functional outcomes and bone healing 
were determined by the Cohen’s kappa (k). 

RESULTS

The mean of follow-up was 16.24 (±0.44; range 
12–24) months for LNR and 15.97 (±0.38; range 
12–24) months for NLRN (p>0.05) (Table.1).
The surgery lasted for an average of 52.8 
(±15.6; range 25-76) minutes in LNR and 
48.6 (±22.4; range 38 -83) minutes for NLRN 
(p>0.05) (Table 1).
The red blood cell international unit (RBCIU) 
of perioperative transfusion was on average 2.9 
(±1.42; range 0-7) in LNR and 2.7 (±1.8; range 
0-6) in NLRN (p>0.05).
In both groups, the patients demonstrated wo-
und healing within 21 days. During the follow 
up no complications were noticed in both gro-
ups (Table 1).
The average time of bone healing was 142.4 
(±15.7; 72 -168) days after the surgery in LNR 
and  140.8 (±13.9; 69 -172) days for NLRN 
(p>0.05). On average day of bone healing the 
RUSH was of 26.8 (±2.4; range 24.1-30) point 
in LNR and 26.3 (±2.8; range 23.9-30) in NLRN 
(p>0.05).
On average day of bone healing the VAS was of 
2.3 (±0.7; range 0-4) point in LNR and 2.5(±0.7; 
range 0-4) in NLRN (p>0.05) (Table 1).
We found that on average day of bone healing 
the regression between RUSH and VAS scores 
showed p=0.059 in LNR and p= 0.066 in NLRN 
(p>0.05).
Only one LRN patient had a reduction of mineral 
bone densitometry of proximal (from normal to 
osteopenia) at the evaluation endpoint (Table 1).
The average correlation of clinical-radiographic 
results and patients’ outcomes was high accord-

ing Cohen κ: 0.859457333±0.085103467 for 
LNR while κ: 0.823026667±0.09557 for NLRN 
(Figure 1) (p>0.05).

Characteristic LRN NLRN p
Number of patients 15 15 >0.05
Average age
 (±standard deviation) (range) 
(years)

42.67
(±18.32)
(18-65)

44.27
(±15.11)
(18-65)

>0.05

Male: female ratio 2.75(11:4) 2.75(11:4) >0.05
Previous type of accident (No, %)
Fall from height 2(13.33) 2(13.33) >0.05
Traffic accident 8(53.34) 8(53.34) >0.05
Work accident 3 (20) 3 (20) >0.05
Shooting 2 (13.33) 2 (13.33) >0.05
Previous type of femoral shaft fractures according Arbeitsgeme-
inschaft für Osteosynthesefragen Classification (8) (No, %)
A1 2 (13.33) 2 (13.33) >0.05
A2 2 (13.33) 2 (13.33) >0.05
A3 (6.67) (6.67) >0.05
B1 2 (13.33) 2 (13.33) p>0.05
B2 (6.67) (6.67) p>0.05
B3 2 (13.33) 2 (13.33) >0.05
C1 2 (13.33) 2 (13.33) >0.05
C2 2 (13.33) 2 (13.33) >0.05
C3 (6.67) (6.67) >0.05

Orthopaedic device used in the 
surgery for the osteosynthesis 
of the femoral shaft fracture

Locked 
retrograde 
intramedu-
llary nail

Non locked 
retrograde 
intramedu-
llary nail

Not
calculated

Work occupation (No, %)
Agricultural industry 3 (20) 3 (20) >0.05
Industrial sector 9 (60) 9 (60) >0.05
Tertiary industry 3 (20) 3 (20) >0.05

Injured lower limb side Not
calculated

Right 6 (40) 6 (40)
Left 9 (60) 9 (60)

Average non union scoring 
system (SD) (range)

40.72
(±18.33)
(21-65)

39.68
(±22.47)
(21-65)

p>0.05

Table1. Description of the patients with locked (LRN) and pa-
tients with non-locked retrograde intramedullary nailing (NRLN)

Figure 1. Comparison of the k’s Cohen correlation (clinical 
outcomes/radiological outcome) between the LRN and NLRN 
groups at the12-month post-op follow up (p<0.05)
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DISCUSSION

A sufficient stabilization usually requires surgi-
cal management in order to withstand static and 
dynamic forces applied to the femur (14,15). The 
traditional indications for the use of the nailing 
technique are the presence of an extra-articular 
fracture or a simple intra-articular fracture with 
little or no displacement (16). However, to the 
best of our knowledge, no studies have been per-
formed to compare specifically locking retrogra-
de intramedullary nailing to non-locking intra-
medullary nailing procedure for the treatment of 
distal third femoral fractures.  
Retrograde intramedullary nailing has histori-
cally been used more widely and has been shown 
to provide better surgical revision and mal-union 
rates compared to other techniques (17). Mar-
kmilleret al. (18) did not report improved results 
for any particular implant for identical indica-
tions. However, it seems that with appropriate 
application the use of retrograde nails is suitable 
for all fractures of the distal third of the femoral 
shaft including highly instable bicondylar fractu-
res without damage to the soft tissues or to the 
knee joint (19). Given this uncertainty about spe-
cific indications and related results, it seems that 
high quality results are more dependent upon the 
surgical technique and experience of the surgeon 
than on the selection of implant. High powered 
randomized multicentre studies are needed in or-
der to achieve higher level of evidence regarding  
surgical options in order to treat distal femoral 
fractures (1,20).
Locking and non-locking nails have been used to 
treat distal femoral fractures (20,21). There is not 
just a lack of high level evidence among diffe-
rent surgical options in the literature, but also a 
lack of studies regarding indications and results 
of locking vs non-locking nailing procedures. 
We have therefore planned our study as a retros-
pective group control study (15 patients forming 
each of the 2 groups) including patients treated 
at 3 linked trauma centres. We compared radio-
graphic, bone densitometry and clinical outco-
mes of the two groups. 
We did not find any significant difference in 
terms of duration of surgery, despite the mean 
duration of LNR surgery exhibiting a higher va-
lue, neither could we find a significant statistical 

difference regarding the RBC IU of perioperati-
ve transfusion. Again, similar results were obta-
ined regarding bone healing timing: no statistical 
difference was noted among the groups, with 
average time of bone healing; similarly, RUSH 
scores were noted not to be very dissimilar. These 
results support the hypothesis that good fracture 
healing is achieved with both surgical techniques 
and that bony healing is not negatively affected 
by any of the two procedures. 
At the time of bone fracture healing, similar VAS 
scores were obtained in both groups keeping in 
line with our hypothesis that the two studied pro-
cedures allow similar results. Linking RUSH and 
VAS scores, we found that the regression betwe-
en RUSH and VAS scores showed the p value of 
0.059 in LNR and the value of 0.066 in NLRN 
(at the time of bone healing). More strength and 
significance to our results is given by Cohen K 
values for the average correlation of clinical-ra-
diographic results and patients’ outcomes.
Correlating clinical outcomes with radiographic 
outcomes we could not find any statistical diffe-
rence among the two aspects at the 12-month 
post-op follow up. We considered this similarity 
as a further strong factor highlighting the absen-
ce of significant statistical differences among the 
two studied surgical procedures. This is further 
supported by the fact that significant difference in 
terms of bone densitometry was not found in the 
two groups following evaluation of Dexa scans 
results. Only one patient of the LRN was found 
to have a reduction of mineral bone densitometry 
values at the evaluation endpoint. 
We believe that the obtained radiological results 
(good and relatively early bone healing shown 
on post-op X-rays and absence of reduction of 
mineral bone densitometry in almost all patients 
with similar results among the two groups) are 
strong, objective and undebatable findings able 
to support our hypothesis. In fact, clinical and 
functional results could be biased by subjective 
factors linked to the patients (age, gender, co-
morbidities, compliance to rehabilitation, per-
sonal goals). Different radiological findings are 
only marginally influenced by the same subjecti-
ve factors, and the homogeneity of the obtained 
radiological results seems to be able to provide 
quite solid information supporting our theory and 
aim of the study.

Bisaccia et al. Non locking retrograde in femoral shaft fractures
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We believe that our results could be relevant for 
the orthopaedic surgeons dealing with distal fe-
mur fractures by providing an interesting tip that 
the use of LNR or NLNR could not significantly 
affect neither clinical nor functional or radiolo-
gical results. This means that decisions must be 
taken respecting the traditional indications and 
considering the experience and consensus of the 
surgical team (and multidisciplinary team when 
necessary: for example patients with significant 
comorbidities, polytrauma patients or high risk of 
mortality following surgery). 
Differently from other situations, when the sur-
gical procedure is chosen not just according to 
the most appropriate indications but also taking 
into account comorbidities and subjective aspects 
(such as pre-injury mobility status, goals, reha-
bilitation, etc.). The study results suggested the 
useful technical tip (applicable to all cases that 
are treated with a retrograde nailing procedure 
after a distal femur fracture) that using locking or 
non-locking screws is not going to affect signifi-
cantly any aspect of the results (2).
We advocate for the need for a more powered 
study and bigger cohorts in order to definitively 
validate (or eventually reject) our hypothesis. 
More objective and/or subjective outcomes may 

be also studied in adjunct to the available ones in 
order to have a wider scenario and stronger re-
sults. In fact, the paucity and variable results cu-
rrently present in the literature do not allow gene-
ralization and definitive validation of our results. 
Furthermore, few studies have shown different 
results and even statistical differences among the 
two techniques (21).
In conclusion, no statistical difference was obta-
ined in terms of radiographic, bone densitometry 
and clinical outcomes among LNR and NLNR 
for the treatment of distal femur fractures. Both 
techniques provide good subjective and objective 
results. We believe that the presence of no sta-
tistical difference regarding the radiological fin-
dings is the main factor supporting our hypothe-
sis, given its strong objectivity. For a definitive 
validation of our hypothesis we advocate for 
the need for a more powered study with bigger 
cohorts and possibly more both subjective and 
objectives measurements. 
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ABSTRACT

Aim Periprosthetic fracture after knee arthroplasty occurs more 
frequently in the supracondylar area of femur, especially after low 
energy trauma associated with torsional or compressive forces. Se-
veral techniques have been described for the treatment of displa-
ced fractures. The aim of this study is the evaluation of the outco-
mes and bone healing of periprosthetic femoral fractures managed 
by standard plate fixation compared to plating with bone grafting. 

Methods Thirty-six periprosthetic fractures around the knee were 
selected. Eighteen patients underwent standard plate and screws 
fixation while other eighteen were treated by plating associate 
with a cortical strut. Knee Society Score (KSS) and Short Form 12 
(SF12) with the UNION SCORE (RUS) were used for the evalu-
ation of results.  

Results After a minimum follow-up of 12 months, the results 
showed a statistically significant difference in SF-12, KSS, and 
RUS in favour of plating associated to bone graft with respect to 
the plating alone; four cases of non-union were recorded in the 
group of patients treated by standard plating. 

Conclusions Our experience once again demonstrated that plating 
and bone grafting may ensure a mechanical and biological support 
for the healing of periprosthetic fracture of the knee more than 
simple plating.

Keywords:  arthroplasty, cortical strut allograft, femoral fracture, 
internal fixation, knee, locking plate, periprosthetic fracture
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INTRODUCTION

Total knee arthroplasty (TKA) procedures have 
been dramatically increasing worldwide in the 
last years, and consequently failures are expec-
ted in the very near future (1). Among the causes 
of failures, periprosthetic fractures are arising 
mostly related to the improvements of quality 
of life of elderly patients (1). Despite better he-
alth conditions, patients with a previous TKA 
may fall and in case of osteoporosis a fractu-
re around the knee may realize. Periprosthetic 
fractures after TKA occurs more frequently in 
the femur, especially in the supracondylar area, 
with an incidence of 0.3% -2.5% and mostly 2 
to 4 years after surgery (1,2). Majority of the-
se fractures occur following a minor trauma, 
other causes include road-traffic accidents, se-
izures, and forced manipulation of a stiff knee 
(3). Osteoporosis is not the single risk factor 
of such injuries: anterior femoral notching, rhe-
umatoid arthritis, steroid therapy, neurological 
diseases, previous revision arthroplasty, and 
local osteolysis and infection (3). 
Whatever the cause, a fracture after TKA is a 
challenging complication and failure or subop-
timal outcomes after any treatment are reported 
(4), and associated to an increased risk of mor-
tality (5-6). 
When operative intervention is chosen, the met-
hod will be guided by a variety of factors such as 
how well fixed the implant is, the fracture pattern 
(including presence or absence of comminution), 
the presence of infection, other implants proxi-
mal or distal to the TKA, periprosthetic bone 
stock, and bone quality (1-6). Operative strate-
gies in this context include the use of retrograde 
intramedullary nailing, open reduction and inter-
nal fixation (ORIF) with non-locked or locked 
plates and the use of external fixation techniques 
(6). According Prins et al. (7) a revision of fixa-
tion and liberal use of bone grafting can lead to 
reliable healing in the majority of periprosthetic 
femoral non-unions.
The aim of the present study was the report of 
results of the management of periprosthetic fe-
moral fractures by plating alone and plating plus 
cortical strut grafting in a series of patients ope-
rated at the authors’ institution.

PATIENTS AND METHODS

Patients and study design

From January 2008 to December 2017, 64 con-
secutive femoral shaft fractures around the knee 
after TKA were treated. Inclusion criteria were: 
fractures caused by high or low energy, >65 years 
of age, patients completing a minimum follow-up 
of 12 months, Type 1 or Type 2 fractures  accor-
ding  Rorabeck classification (8), ORIF with or 
without bone strut allograft.
Exclusion criteria were: fractures caused by hae-
matological or oncological pathologies, <65 years 
of age, patients not completing a minimum follow-
up of 12 months, fractures in loose implants (Ro-
rabeck type 3), intramedullary nailing fixation. 
A total of 36 patients were divided into two gro-
ups after being informed of the type of fractu-
re, and the possibility of two different methods 
chosen by the method of sealed envelopes. Both 
treatments were performed respecting the ethical 
standards of the Helsinki Declaration. 
Group 1(Bio) was composed of 18 patients (6 
males, 12 females) treated by plating, screws, 
and strut allografts, with a mean age of 78.64 
(range: 67-89); 14 patients (77.78%) were opera-
ted for primary knee osteoarthritis, four (22.22%) 
for post-traumatic arthritis. Posterior-stabilized 
(PS) implants were applied in eight (44.44%), 
cruciate-retaining (CR) in four (22.22%), and 
mobile-bearing (MB) in five (27.78%) patients. 
The mean interval from TKA to trauma was 12.2 
years (range: 7-20). Mechanisms of trauma were 
mainly falls (10 cases, 55.56%), daily activities 
(6 cases; 33.33%), sport (2; 11.11%). According 
to the classification of Rorabeck (8) fractures 
were classified as I or II type in nine cases each 
(Table 1). After admission in the ward, all pati-
ents were studied by DEXA and Non-Union Sco-
ring System (NUSS) (14). The mean T-score was 
-3.2 (±0.91) with a Z-score of -1.67 (±0.42); the 
mean NUSS was 56.84 (range 35-70). 
Group 2 (MET) included 18 patients (six males, 
12 females) treated exclusively by plating, with 
a mean age of 78.66 (range: 65-88). Similarly 
to group 1, 14 (77.78%) and four (22.22%) pa-
tients were operated for primary and secondary 
arthritis, respectively.  Posterior-stabilized TKA 
was present in nine (50%), cruciate-retaining in 
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five (27.78%), and mobile-bearing in other five 
(27.78%) patients. The interval between the in-
dex operation and periprosthetic fracture was 
12.1 years (range: 7-20), with fall as the main 
cause of trauma in 11 (61.11%), daily activities 
in six (33.33%) and sport in one case (5.56%). 
According to Rorabeck classification (8) both 
type I and type II were found in nine (50%) pa-
tients. DEXA evaluation found a mean value of 
-3.2 (±0.89) with a Z-score of -1.66 (±0.43) and 
NUSS 56.9 (range: 35-70). 
Surgery was performed by three of the authors in 
supine position using the direct lateral approach to 
the distal femur. After preservation of the vastus la-
teralis and its perforating arteries and exposure of 
the fracture site, plating or plating with fresh frozen 
allograft were positioned after reduction. All cases 
were managed by less invasive stabilization system 
(LISS) (Depuy Synthes, Oberdorf, Switzerland). 
Compression cortical screws were also applied 
to stabilize the strut bone, placed to reinforce the 
medial wall of the diaphysis and distal metaphysis. 
Furthermore, free spaces were filled with morcelli-
zed bone graft. Finally, the subcutaneous and cuta-
neous soft tissues were sutured (Figures 1, 2). 
All patients were passively mobilized the day af-
ter surgery with prescription of articulated braces 
aiming to reach 90° of flexion as soon as possible. 
Also, isometric exercises for muscle strengthe-
ning of quadriceps and hamstring were proposed. 
Partial weight bearing was early prescribed with 
crutches or frame, depending on the age and func-
tional ability of patients. Patients were encoura-

ged to achieve a full weight bearing after the first 
adequate x-ray check (one month after surgery).
Patients of both groups underwent the same follow-
up conducted by clinical evaluations, a standard 
radiologic study, and the administration of Knee 
Society Score (KSS) (9) and Short Form 12 Health 
Survey (SF-12) (10). The NUSS was also used to 
assess the radiologic healing of fractures (11).

Statistical analysis

Descriptive statistics were used to summarize the 
characteristics of the study group and subgrou-
ps, including means and standard deviations of 
all continuous variables. The t test was used to 
compare continuous outcomes. The Fisher exact 
test in the groups smaller than 10 patients, was 
used to compare categorical variables. The sta-
tistical significance was defined as p<0.05. Pear-
son correlation coefficient (r) was used to com-
pare the predictive score of outcomes and quality 
of life. Mean age (and standard deviations) of 
the patients was rounded at the closest year. The 
predictive score of outcomes and quality of life 
and their standard deviations were approximated 
at the first decimal while Pearson correlation co-
efficient (r) was approximated at the second deci-
mal. The reliability and validity of the correlation 
between functional osteosynthesis and bone hea-
ling were determined by the Cohen’s kappa (k). 

RESULTS                   

All the analysed data were homogeneous in the 
two study groups, reporting statistically signi-

Figure 1. 85 year-old woman operated 4 years before by plate fixation and cerclages for a Rorabeck type II periprosthetic fracture. 
A, B) non-union and screws breakage; C-F) lateral access, hardware removal; G, H) temporary fixation by plate with bone strut 
allograft; K-L) final fixation; M, N) one-year of follow-up (Rollo G, 2017)
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ficant results with p>0.05. The mean follow-up 
was 1.8 (range: 1-3) in the group 1 and 1.7 (ran-
ge: 1-3) in the group 2 (p>0.05) (Table 1). 
Knee function of Bio’s life before the trauma, 
measured by Knee Society Score (KSS), was 
about 82.7 points (range 46-96), while the quality 
of life before the trauma, measured by KSS, was 
about 82.6 points (range 48-94) in MET (p>0.05). 
At the moment of trauma, in the Bio group the 
KSS was 16.6 (range 0-30) in the same moment 
MET, the KSS was 16.8 (range 0-30) (p>0.05). 
After 1 month from the revision surgery the KSS 
score was 34.6 (range 10-45) in Bio and 34.8 
(range 10-45) in MET group (p>0.05). Also the 
third month after the surgery (p>0.05) difference 
at three KSS score was 50.8 in Bio (range 25-70) 
and 50.6 in MET (range 25-70), as well as the 
sixth month of follow-up. 
At 6 months from the revision surgery, in Bio 
the KSS was 66.4 (range 30-85), while in MET 
it was 59.4 (range 30-85) (p>0.05). At twelve 
months after the surgery KSS score in Bio was 
74.8 (range 30-90), while in MET it was 68.6 
(range 30-90) (p>0.05).  
The subjective quality and knee function of Bio’s 
life before the trauma, measured by SF-12, was 
about 78.4 points (range 40-100), while the qu-
ality of life before the trauma, measured by SF-

Characteristic Bio Met p
No of patients 18 18 >0.05

Mean age (range) (years) 78.64
(65-89)

78.66
(67-88) >0.05

Gender Ratio (M:F) 0.5 (6:12) 0.5 (6:12) >0.05
Diagnosis for TKA (No; % of patients)
Trauma 4 (22.22) 4 (22.22) >0.05
OA 14  (77.78) 14 (77.78) >0.05
Type of TKA (No; % of patients)
PS 8 (44.44) 9 (50) >0.05
CR 4 (22.22) 5 (27.78) >0.05
MB 5 (27.78) 5 (27.78) >0.05

Mean interval between TKA and 
PPF (SD; range)

12.2
(±2.34; 7-20)

12.1
(±2.38; 7-20) >0.05

Mechanism of PFF (No; % of patients)
Accidental fall 10 (55.56) 11 (61.11) >0.05
Daily activities 6 (33.33) 6 (33.33) >0.05
Sport 2 (11.11) 1 (5.56) >0.05
Rorabeck classification (No; % of patients)
I 9 (50) 9 (50) >0.05
II 9 (50) 9 (50) >0.05
Mean T-score (ipsilateral Hip, 
SD) -3.2 (±0.91) -3.2 (±0.89) >0.05
Mean Z-score (ipsilateral hip, 
SD) -1.67 (±0.42) -1.66 (±0.43) >0.05

Mean Non Union Scoring 
System (range)

56.84
(35-70)

56.9
(35-70) >0.05

Mean follow-up (range) (years) 1.8 (1-3) 1.7 (1-3) >0.05

Mean surgical time (minutes) 116.2
(88 -192)

108.6
(79 -193) >0.05

Mean time for radiographic bone 
healing (days)

140.4
(94 -156)

160.7
(95 -158) <0.05

Cohen’s kappa (k) 0.813±0.127 0.696±0.196 <0.05

Table 1. Demographic and clinical features of the patients in 
the Bio and Met groups

TKA, total knee arthroplasty; OA, osteoarthritis; MB, mobile-bea-
ring; PPF, periprosthetic fracture; SD, standard deviation;

Figure 2. A-C) Rorabeck type II periprosthetic fracture in a 73-year old woman; D-F) inadequate reduction and plate fixation (D-F) 
(Bonura E, 2016)

Rollo et al. ORIF plus grafting in knee periprosthetic fracture
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12, was about 78.3 points (range 40-100) in MET 
(p>0.05). At the moment of trauma, in Bio group 
the SF12 was 19.4 (range 0-24) and in the same 
moment MET, it was 19.6 (range 80-24) (p>0.05). 
After 1 month from the revision surgery the SF-
12 score was in 31.3 (range 5-40) in Bio and 31.4 
(range 5-40) in MET (p>0.05) group. Also, three 
months after the surgery (p>0.05), difference at 
three SF12 scores was 52.4 in Bio (range 20-72) 
and 52.1 in MET (range 20-72) group, as well as 
in the sixth month of follow-up. 
At 6 months from the revision surgery, in Bio 
group the SF-12 was 68.4 (range 24-82), while in 
MET it was 63.4 (range 24-80) (p>0.05). At twel-
ve months after the surgery SF-12 score in Bio 
of 72.9 (range 40-92) and in MET group of 67.6 
(range 40-92) was noticed (p>0.05) (Figure 3). 

lated in Bio’s clinical results with Cohen’s kappa 
(k)=0.8138388±0.12772989 as in Met group with 
discrete correlation k=0.696211111±0.196643 
(p<0.05) (Table 1). 
At the endpoint the complications in Bio group 
were: postoperative blood loss of 723±186.03 
mL; intra operative fracture in none, non-union 
in none, angular deviation in two (11.11%) pati-
ents; implant migration in none, limb shortening 
(>3 cm) in three (16.67) patients; loosening of the 
prosthesis in two (11.11%) patients; post-operati-
ve fracture in none; death after 1 year of follow 
up in two (11.11%) patients. At the endpoint the 
complications in Met group were: postoperative 
blood loss of 728±184.98 mL; intra operative 
fracture in none, non-union in four (22.22%) pa-
tients; angular deviation in six (33.33%) patients; 
implant migration in four (22.22%) patients; limb 
shortening (>3 cm) in seven (38.89%) patients; 
loosening of the prosthesis in six (33.33%) pati-
ents; post-operative fracture in none, death after 
1 year of follow up in two (11.11%) patients.  In 
comparison between the two groups, the major 
complications in the Met group were seen in non-
union, angular deviation, implant migration, limb 
shortening and loosening of the prosthesis. In 
comparing the outcomes of the two groups there 
was a significant statistically difference (p<0.05) 
in low complication rates for Bio (Table 2). 

Figure 3. Knee Society Score (KSS) before and 1 year after 
fixation. A) At 6 and 12 months, there was a statistical differ-
ence (p<0.05) for the group of patients undergoing plating 
with cortical struts; B) Short Form 12 Health Survey (SF-12) 
before and after surgery. At 6 and 12 months, there was a 
statistical difference (p<0.05) for the group of patients under-
going plating with cortical struts

No (%) of patients in the group
Complications Bio Met p
Intra Operative Fracture 0 0 >0.05
Non union 0 4 (22.22) <0.05
Angular deviation 2 (11.11) 6 (33.33) <0.05
Implant migration 0 4 (22.22) <0.05
Limb shortening (>3 cm) 3 (16.67) 7 (38.89) <0.05
Implant loosening 2 (11.11) 6 (33.33) <0.05
Post-op fracture 0 0 >0.05
Death at 1-year follow-up 2 (11.11) 2 (11.11) >0.05

Table 2. Results and complications of the patients in the Bio 
and Met groups

In the two groups, an average correlation between 
osteosynthesis and bone healing at the moment of 
X-rays callus was found. It was absolutely corre-

DISCUSSION

Periprosthetic fractures of the distal femur are 
raising events in the general population. The tre-
atment is generally challenging and the outcomes 
related to the choice of surgical strategy. If the 
implant is stable, open reduction and internal 
fixation is recommended. Such type of the proce-
dure is mostly associated with high healing rates, 
but outcomes are variable.
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Several authors have reported good results af-
ter open reduction and internal fixation of these 
fractures (12-14). Healy et al. treated 20 fractures 
with open reduction and internal fixation using 
a variety of different implants including blade 
plate, condylar screw and condylar buttress pla-
tes. They performed bone grafting in 15 patients 
and achieved union in 18 patients. Two patients, 
who did not have bone graft at the time of index 
surgery, needed reoperation with bone grafting to 
achieve union (15). 
Some authors recommended primary bone graf-
ting with internal fixation to increase the chances 
for union of these difficult fractures, to which 
blood supply had been compromised by previous 
total knee arthroplasty, the fracture itself and the 
operative fixation of the fracture (7,15). Moran 
et al. treated 15 patients with condylar screw and 
plates, blade plates and buttress plates. Of these 
15 patients, 2 developed malunion and 3 non-uni-
on at the fracture site requiring further surgery 
(16). The possible varus angulation was managed 
with plate and screws (12-16). 
Wang and Wang reported satisfactory results 
using combination of medial allograft struts and 
a compression plate for fractures above a total 
knee replacement with severe osteopenia or loss 
of bone stock and failure of initial open reduction 
and internal fixation (17). 
Clinical studies have also reported good results 
using locking plates for the treatment of peripro-
sthetic supracondylar femur fractures (3).
There are very few mechanical investigations 
of peri-prosthetic fracture fixation. The effect of 
allograft cortical strut length, strut configuration, 
cable number, cable tension and the use of wire 
or cable on periprosthetic fracture fixation was 
investigated (18-20). 
The allograft struts essentially act as large onlay 
cortical allograft biological bone plates and they 
have the capacity to both augment the stability of 
a periprosthetic fracture fixation, and to increase 
the local bone stock at the fracture site. They can 
be customized to fit any femur, and they share 
the same modulus of elasticity as the host bone 
(21). In 1993 Chandler et al. recorded a series 
of 19 periprosthetic femoral fractures managed 
with massive cortical onlay graft; 84% of 19 pa-
tients united at a mean of 4.5 months. There were 

two non-unions and one malunion that required 
further surgery (22). Emerson et al. reported that 
cortical strut allografts unite consistently and re-
liably by 8.4 months, with a union rate of 96.6% 
(23). Clinically, the use of one third circumferen-
ce struts rather than a bivalve femur has the ad-
vantage of minimizing soft tissue stripping requ-
ired for placement (24). 
The use of a combination of fixation plate and 
cortical allograft is attractive. However, there are 
few reports of the use of a combination construct 
of fixation plate on one cortex and a cortical strut 
allograft on another cortex. Prins et al. reported a 
very high rate of fracture union in a multicenter 
study when cortical struts, either alone or in con-
junction with a plate were used for the fixation of 
periprosthetic fractures non-union (7). 
Nevertheless, when the femoral component is 
well fixed it is often retained with open reducti-
on and internal fixation of the fracture. A number 
of alternatives are available for such treatment, 
some of which are associated with high failure 
rate. Cortical onlay strut allografting, as the pri-
mary method of fixation or as adjunctive fixation 
when a plate is used, has emerged as an attractive 
option for the treatment of periprosthetic femoral 
fractures around stable implants (24,25).
Chandler et al. reviewed the outcomes of treatment 
of nineteen fractures around well-fixed femoral 
hip or knee implants; they reported that seventeen 
had united by eighteen weeks and the patients had 
returned to their pre-morbid level of activity (22). 
The allograft struts confer stability to the fracture 
site, and they can incorporate and ultimately incre-
ase the femoral bone stock (7,20,21).
This study compares the degree of fracture fixation 
achieved with plate fixation (MET) and combined 
plate and strut allograft fixation (BIO). The combi-
ned plate and allograft fracture fixation demonstrate 
that early stability is enhanced in comparison to an 
isolated plate fixation. The plate provides protecti-
on to the allograft from excessive fracture motion 
and intuitively should enhance the ability of the 
graft to act as a bone stock replenisher. Stable fixa-
tion of fractures around well-fixed implants allows 
for fracture union in satisfactory alignment. Several 
factors make it more difficult to obtain satisfactory 
internal fixation. As well as conferring mechanical 
stability, they may enhance fracture-healing and 
increase bone stock (7,20,21). If appropriately selec-
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ted and prepared, allograft struts can be customized 
to fit almost any femur. As the modulus of elasticity 
of allograft struts is similar to that of the host bone, 
there may be less stress-shielding of the host bone 
in comparison with that associated with other, more 
rigid forms of internal fixation (26). 
There is a dynamic change in allograft biomecha-
nics during the incorporation and re-modelling 
process (7,20,21,27,28). Previous studies have 
suggested that cortical struts predictably unite, 
remodel, and mature (20).
The duration of follow-up of the majority of our 
patients was insufficient to see maturation and re-
modelling in all patients, but once graft-host uni-
on has occurred, the sequence of events descri-
bed by the animal experiments and radiographic 
observations of humans would be expected to 
proceed (29,30).
The ideal length, position, and fixation of cortical 
struts have not been determined. Cortical strut 
allografting is a very useful option for peripro-
sthetic femoral fractures around stable implants. 
Ideally, intramedullary fixation offers more rigid 
fixation especially when combined with rotatio-
nal control. However, this is impractical in a well 
fixed implant since exchange of a stable implant 
may compromise the final construct. In that sce-
nario as identified in the previous chapter, extra-
medullary fixation is preferred. An alternative to 
a cortical only graft is a metal plate (7). 
Limits of the current study include the short-term 
follow-up, the limited number of patients, and the 
poor statistical power of the population due to the 

low incidence of this type of fracture. Moreover, 
several variables as other risk factors related to 
each patient were not measured. 
In conclusion, the combination of plating and 
strut grafts in our experience seems to be the 
most stable fixation method to treat femoral pe-
riprosthetic fractures around the knee, ensuring 
adequate healing time, stability, and rotational 
control of the fragments. However, no statisti-
cally significant differences in interfragmentary 
motion were observed within the two groups. 
The data currently available, however, do not 
yet allow for definitive conclusions about the 
appropriate treatment and the best choice for 
periprosthetic femoral fractures around stable 
knee implants regarding complications and cli-
nical outcomes. Furthermore, we need a larger 
number of patients and follow up at five years 
or more to provide more evidence for the type of 
treatment option that can be chosen with better 
clinical outcomes and decreased complications 
risk. Actually this is almost impossible due to the 
advanced age of the patients and related comorbi-
dities being treated for this pathology. This RCT 
or meta-analysis is in this case useful to improve 
scientific evidence and give more information for 
the correct surgical treatment of periprosthetic 
fractures around the knee.
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ABSTRACT

Aim Reporting on an atypical case of a three-year-old patient 
affected by osteomyelitis of the distal radius, completely healed 
without antibiotic therapy. 

Methods The clinical case is related to a three-year-old patient, 
whose clinical picture began with fever, pain and swelling of the 
right wrist.  After three days, fever and swelling disappeared, 
but pain persisted. Plain x-rays of the right wrist, hematologic 
analyses, magnetic resonance imaging (MRI) with contrast me-
dium and biopsy were performed in order to make a differential 
diagnosis between acute osteomyelitis and a malignant neoplasm, 
i.e. Ewing’s sarcoma. 

Results The plain x-rays of the right wrist showed an osteolytic 
area of the distal radio, with blurred rim. Haematology showed 
high erythrocyte sedimentation rate (ESR) and C-reactive prote-
in (CRP); MRI confirmed the presence of a lesion, of no certain 
origin, therefore a biopsy was done. The histology was that of an 
inflammatory tissue. The patient, after the biopsy, was completely 
asymptomatic, ESR and CRP were back to normal. Before star-
ting antibiotic therapy, it was preferred repeating x-rays. From the 
latter, the osteolysis completely disappeared. On the basis of the 
x-rays, blood exam and symptomatology, it was decided not to 
submit the patient to any treatment. After two years, the patient 
never had similar episodes.

Conclusion Patient presented with all characteristics of an oste-
omyelitis of distal radius, was unexpectedly spontaneously healed, 
without antibiotic therapy. Two years after the onset of the disease 
the patient recovered without clinical and radiographic sequelae. 
No similar cases are found in the literature .

Key words: bone healing, infection, long bone, physis, paedia-
trics, radius
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INTRODUCTION

When plain radiographs of a child shows an oste-
olytic area, a differential diagnosis must be made, 
mainly to distinguish an osteomyelitis from a bone 
tumour, unfortunately not rare in a child (1,2).
Acute haematogenous osteomyelitis is the most 
common musculoskeletal infection in children 
with an annual rate of 1 out of 5,000 in children 
younger than 13 years of age in the United States 
(3). The worldwide annual incidence ranges from 
1 out of 1,000 to 1 out of 20,000 (1,2).
Primary bone tumours are rare (3,4), but unfor-
tunately, their prevalence is high in people under 
20 years of age. The majority of benign bone tu-
mours and tumour-like lesions occur in the first 
two decades of life (3). Therefore, when a bone 
lesion is found in an x-ray of a child, the diagno-
sis of primary bone tumours must always be ta-
ken into consideration (2). 
The aim of this study was to present a case of a 
three-year-old boy affected by an osteolytic area 
of the distal radio, spontaneously healed.

PATIENTAND METHODS

A three-year-old Caucasian boy underwent an 
orthopaedic examination because of persis-
tent pain at the right wrist. The patient was pre-
scribed paracetamol, which temporarily reduced 
the symptomatology. After 7 days, pain was still 
present. For this reason, the boy was submitted 
to plain x-rays of the right wrist, which showed 
an osteolytic area, with poorly represented bone 
rim (Figure 1). This finding caused concern to the 
physicians and natural anxiety to the patient’s par-
ents. The paediatrician had the patient take some 
hematologic exams and the orthopaedic surgeon 
suggested a magnetic resonance (MRI) with con-

trast medium under anaesthesia. After three days 
from the last orthopaedic examination (about two 
weeks from the onset of the symptoms) the pain 
disappeared. The patient was completely asymp-
tomatic. The mother of the child declared that the 
clinical picture had begun with pain, swelling and 
fever (37.5-38 °C). Swelling and fever disappeared 
after three days, while pain persisted. 

Methods

Hematologic analyses (Dasit XE 2100, Corna-
redo, Milan, Italy) (in order to make a differen-
tial diagnosis between acute osteomyelitis and a 
malignant neoplasm, i.e. Ewing’s sarcoma) were 
performed (reference value) in the Laboratory 
Analysis Service of the Santa Maria della Miseri-
cordia Hospital of Perugia, Italy: erythrocyte sedi-
mentation rate (ESR) (reference value 1-30), C-re-
active-protein (CRP) (0-0.5 mg/dL), haemoglobin 
(13-17 g/dL), haematocrit (38-52%), erythrocytes 
(4.30-5.80x106),  leukocytes (3,60-960x103).
The magnetic resonance imaging (MRI) was per-
formed with contrast medium under anaesthesia 
(GE Optima 360, 1.5 T, General Electrics, Bo-
ston, U.S.A.). Computed tomography (Optima 
660 64-slice CT scanner, General Electrics, Bo-
ston, U.S.A.)-guided biopsy also was performed. 
An additional analysis included pharyngeal swab 
for microbiologic analysis. 

RESULTS

Haematological exams showed high 1st hour 
ESR (57) and a raised CRP (2.78 mg/dL).  Le-
ukocytes were normal. The MRI showed a low 
signal on T1W images and high signal on fluid-
sensitive and post-contrast sequences. In STIR 
T2 sequences the signal was increased, even in 
soft tissues adjacent to the lesion (Figure2). The 

Figure 1. The x-rays done 7 days from the beginning of the 
symptoms show an osteolytic area at the distal metaphysis of 
the right radio. No clear rim is present around the lesion. A) 
anteroposterior view, B) lateral view, C) magnification of the 
lesion (Rinonapoli G, 2016)

Figure 2. Magnetic resonance with contrast medium (gado-
linium) of the distal right radio. A) STIR T2 sequence (coronal 
view), B) STIR T2 sequence (sagittal view), C) T1W sequence. 
In these images, it is possible to observe the involvement of 
the soft tissue around the lesion (Rinonapoli G, 2016)
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patient was submitted to a CT-guided biopsy, 
from which inflammatory tissue was found.  The 
pharyngeal swab was negative. Therapy with an-
tibiotics never started.  By 45 days from the first 
x-ray, the patient repeated the x-ray that showed 
the complete filling of the osteolytic lesion (Figu-
re 3).  The blood inflammatory markers were nor-
mal. After 2 years from the first x-ray, the child 
never had similar symptoms at the wrist, even 
after two episodes of influence.

In a recent systematic review in acute and su-
bacute osteomyelitis paediatric patients, the 
most common presenting features were pain 
(81%), swelling and erythema (70%), fever 
(62%), reduced joint movement or pseudo pa-
ralysis (50%) (13-21). Another systematic re-
view on acute osteomyelitis found leukocytosis 
in 36% of children on presentation, raised ESR 
in 91% and raised CRP in 81%. The sensiti-
vity is highest (98%) when both the ESR and 
CRP are raised (16). A similar review in pae-
diatric joint infections highlights the variable 
inflammatory marker response (17). White cell 
count (WCC) response is age-related, with in-
fants and neonates rarely producing leukocyto-
sis (8,9). Elevations in CRP usually start within 
4 to 6 hours after infection and peak in 24 to 72 
hours (9). The ESR and CRP together have a 
sensitivity of 98%; however, their specificity is 
quite low (17).
The MRI (preferably with paramagnetic contrast 
medium) is the main investigation tool, having 
both high sensitivity (82%–100%), and speci-
ficity (75%–99%). It is useful to localize the 
lesion, to define its extension, to follow up the 
development of the disease and to plan for surgi-
cal intervention (18). Biopsy is recommended to 
secure diagnosis, considering that several condi-
tions, especially Ewing’s sarcoma, frequently mi-
mic acute osteomyelitis and a delay of the actual 
diagnosis would be detrimental (19-22).
The treatment consists in intravenous antibiotic 
therapy, starting as soon as possible, initially with 
a broad-spectrum antibiotic (one or two combi-
ned antibiotics). 
The peculiarity of this case is that, because of 
the late diagnostic suspect of osteomyelitis, no 
antibiotic therapy was ever started.  The decisi-
on of the physicians not to start with the antibi-
otic therapy was taken because of the complete 
radiographic healing of the bone osteolysis, the 
excellent health condition of the patients and 
negativization of inflammatory markers (ESR, 
CRP).  Despite the lack of treatment, the lesion 
healed spontaneously after about 45 days from 
the onset of the first symptoms. 
In conclusion, the authors believe that this case 
that presents all the characteristics of an oste-
omyelitis of the distal radius, has unexpectedly 

Figure 3.X-rays at 45 days from the onset of the symptomatol-
ogy. A) anteroposterior view, B) lateral view. The lytic lesion 
disappeared. The lesion is filled by a tissue with a signal very 
similar to normal bone (Rinonapoli G, 2016)

DISCUSSION

The estimated incidence of acute osteomyelitis 
is about 8 cases per 100,000 children/year (5, 6). 
Children under 5 years of age are affected in about 
50% of the cases, with a M:F ratio of 2:1 (7).
The most commonly involved sites are those 
with the fastest growing metaphases, due to their 
high vascularity (8). The femur has the highest 
rate of osteomyelitis (27%), followed by the ti-
bia (22%), humerus (12%), and hands and feet 
(13%) (9). Distal radius is affected in a percenta-
ge of 1-4% (10-13). 
The majority of paediatric osteomyelitis cases are 
secondary to haematogenous spread (14). The in-
fection seeds in the metaphysis where blood flow 
is rich but sluggish. The route of entry may be the 
respiratory tract, particularly for Kingela kingae, 
Strptococcus pyogenes and Streptococcus pneu-
moniae, while the skin may be a common port of 
entry for Staphylococcus aureus (6).
Early detection is crucial given that a delay in the 
diagnosis of only 4 days is a risk factor for long-
term sequelae (15-19). Unless acute osteomyelitis 
is diagnosed promptly and treated appropriately 
(11) it can be a devastating or even fatal disease.
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ABSTRACT 

Aim To determine the extent and characteristics of incidental inju-
ries, primarily by needles and other medically sharp instruments 
and to recommend preventative activities to health care professi-
onals.

Methods The survey was conducted among 200 healthcare and 
non-healthcare employees of the Primary Health Care Centre Ze-
nica (48% of the total number of employees). Care workers were 
surveyed, and the sample was randomly selected in proportion to 
the number of employees in institutional departments. Respon-
dents answered questions about gender and age, work experience 
and qualifications; the number and type of exposure to incidents 
in the past year, number of career incidents, number of reported 
incidents; information on the manner and cause of the incident.

Results The sample consisted mainly of females, 153 (83.2%). An 
exposure to incident during their work was experienced by 128 
(69.6% ) respondents: needle-stick injury, 79 (42.9%), unforeseen 
patient response, 42 (22.8%), rush to perform the procedure, 34 
(18,5%), and negligence, 18 (9.8%). The incidents most frequently 
occurred in gynaecology department (all respondents experienced 
an incident event), followed by department of family medicine, 47 
(67%). The main reason for these incidents was rush to perform 
procedures, in 9 (12.5%). Of 128 experienced incident events, 21 
(16.4%) were reported.

Conclusion The low rate of reporting of exposure to incidents 
does not provide a realistic basis for risk assessment and preven-
tive action. Primary task for improving safety of work processes 
at our setting will be to raise employee’s awareness of the need to 
report exposure incidents.

Key words: prevention and control, risk assessment, risk factors
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INTRODUCTION 

Patient treatment procedures can contribute to nu-
merous health risks for patients and healthcare pro-
fessionals. Healthcare professionals use a number 
of technologies that can lead to harmful events if 
they are used improperly or recklessly. A harmful 
exposure incident can occur when using complex 
and complicated technologies as well as using the 
simplest technologies on a daily basis. Considering 
the work done by healthcare professionals, injuries 
to sharp objects (stabbing incidents) are among the 
most common types of accidents they experience 
when working with patients (1). A stabbing inci-
dent is any injury caused by stabbing of a sharp 
object that does not normally require special care, 
but may lead to transmission of the infection from 
an infected object that caused stabbing (2). The 
highest risk of infection is borne by hollow need-
le incidents because contaminated blood can be 
inoculated into the exposed organism (3). Accor-
ding to a 2002 report by the World Health Orga-
nization (WHO), out of 35 million health workers 
worldwide, 2 million suffer a needle injury (4). The 
WHO estimates that after occupational exposure to 
stab incidents, the global workload for healthca-
re professionals is 40% for hepatitis B and C and 
2.5% for human immunodeficiency virus (HIV) 
infections (5). These injuries can occur in different 
work processes, at different workplaces. In some 
cases, injection needle incidents during drug admi-
nistration, injury during surgery, or some invasive 
diagnostic procedures predominate (6). 
There are numerous causes of injury at work in 
healthcare professionals. They can be divided into 
groups according to cause factor: individual, envi-
ronmental, and socioeconomic. A study conducted 
in 2015 at Kerman Hospitals found that the most 
common cause of incident situations is workload, 
lack of interest in work, stress, negligence, fatigue 
(7). Whether a healthcare professional becomes 
infected after occupational exposure to contami-
nated blood depends on several factors. The risk 
is higher if the prevalence of blood- transmission 
diseases in the general population is higher (8). 
Some of the factors which increase the risk of tran-
smission of the infection are non-compliance with 
standard protection measures and non-implemen-
tation of post-exposure prophylaxis (9).
In order to minimize such infections among he-
althcare professionals, these injuries, as well as 

any incident situation, should be reported, adhe-
red to general protection measures in daily work 
and specific protection measures implemented in 
each incident situation (10).
Increased risks in the workplace as well as con-
cern for the health of employees have resulted in 
the adoption of the Directive on the Prevention 
from Sharp Injuries adopted by the Council of the 
European Union in 2010. The Directive includes 
the implementation of the Framework Agree-
ment on the Prevention of Injuries to Sharps in 
the Hospital and Health Sector (11). The Direc-
tive emphasizes the importance of assessing the 
risk of injury in the process of preventing and in-
hibiting injury by sharp objects in healthcare pro-
fessionals. Risk assessment should consider the 
type of technology, organization of work, wor-
king conditions, level of qualifications, psycho-
social factors related to the work and influence of 
factors related to the working environment (11).
In the process of stimulation of the quality of 
work and adopting accreditation standards in the 
Health Centre in Zenica (health institution pro-
viding primary health care) prescribed by the 
Agency for Quality and Accreditation in Health 
in the Federation of Bosnia and Herzegovina 
(AKAZ), it is envisaged to take preventive me-
asures to reduce occurrence of incident situati-
ons (12). In order to evaluate at all the resulting 
injuries and to take preventive actions in order 
to reduce occupational exposure to stabbing in-
cidents, it is necessary to determine  epidemiolo-
gical characteristics of the resulting injuries with 
sharp needles by healthcare professionals (13). 
The aim of this research was to determine the 
frequency, causes of stabbing incidents and their 
relationship with the type of incident, the timing 
of events while providing care to patients on de-
partments in the Primary Health Care Zenica.

PARTICIPANTS AND METHODS

Patients and study design 

This prospective study was conducted with em-
ployees of the Primary Health Care Zenica du-
ring 2016. The data were collected through a 
questionnaire completed by trained interviewers.
Respondents were healthcare and non-healthca-
re workers who, at the time of the survey, hap-
pened to be at the departments and workplaces, 
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(to the present knowledge) at particular risk for 
the occurrence of stabbing incidents: family me-
dicine (50), dentistry (20), gynaecology (10), la-
boratory (10), emergency medical service (30), 
preschool child health service (10), hygienic and 
epidemiological service (10), cleaning ladies 
within the technical service (20) and community 
nursing (40). The number of respondents per de-
partment was approximately proportional to the 
number of employees in those departments. The 
questionnaire was anonymous and the participa-
tion in the survey was voluntary.
The study was approved by the Ethics Committee 
of the Primary Health Care Zenica.

Methods

An anonymous survey was conducted with res-
pondents using the questionnaire on hospital 
staff exposure and blood-transmission infections, 
which had already been used in a similar resear-
ch in Croatia (14). The questions contain general, 
demographic data, and data about an exposure to 
patients’ blood and body fluids. General informa-
tion included age, gender, seniority and qualifi-
cation. Incident event data included the number 
and type of exposure incidents in the past year 
(stabbing or mucocutaneous contact), number of 
career incidents, number of reported incidents, 
and information on the manner and cause of the 
incident as well.

Statistical analysis

Descriptive and inherent statistics methods 
were used. A statistically significant result was 
accepted when the probability value was less 
than 0.05. Parametric and non-parametric stati-
stical tests were used.

RESULTS 

The Primary Health Care Zenica employed 384 
employees. Of 200 intended for the survey, 184 
(48%) responded and duly completed the questi-
onnaire. The survey sample consisted mainly of 
female workers, 153 (83.2%). The average age 
of the respondents was 45.94 years, and the fe-
male respondents were on average significantly 
older than the male ones, by 12.4 years (47.75 
and 35.35, respectively) (p<0.05). The average 
length of service of the respondents was 21.19 
years; female respondents had, on average, signi-

ficantly more seniority level than male respon-
dents (23.06 and 11.13, respectively) (p <0.05). 
Cleaning ladies were the oldest group with an 
average age of 51.88 years, and laboratory staff 
with the longest working experience of 28.13 ye-
ars (Figure 1).

Exposure to a risk event during the working life No (%) of 
participants

Hollow needle stitch (blood needle, injection needle, etc.) 79 (42.9)
Surgical needle stitch (sewing needle) 5 (2.7)
Scalpel cut 8 (4.3)
Glass cut (test tube, pipette ...) 27 (14.7)
Cutting another item 14 (7.6)
Contact of someone else’s blood (fluid / tissue) with skin 54 (29.3)
Contact of someone else’s blood with  mucous membrane 25 (13.6)
Bite by a patient 4 (2.2)
Total 184 (100)

Table 1. Structure of incident cases experienced by event type

Figure 1. Average age and length of service of the respondents 
according to the occupation of the respondents

Exposure to an incident was experienced by 128 
(69.6%) of the respondents during their working 
life and most often it was a needle-stick injection, 
79 (42.9%) cases. In 92 (50%) cases the incident 
was repeated several times; in 21 (16.4%) cases 
the incident was reported to the immediate servi-
ce manager (Table 1).

By the type of incident, the most common was a 
needle stick, 79 (42.9%) cases; the reasons were 
the unforeseen patient response in 42 (22.8%), 
rush to perform the procedure in 34 (18.5%) and 
negligence in 18 (9.8%) cases of adverse events. 
Another significant cause of incidental exposure 
was the contact of someone else’s blood with the 
skin of a healthcare professional, in 54 (29.3%) 
exposed; the most significant reason was unfo-
reseen patient response in 20 (15.6%) cases of 
adverse events (Tables 2 and 3).
According to the place of occurrence in the work 
processes at the Primary Health Care in Zenica, 
the most frequent incidents occurred at the Gyna-
ecology Department, where all subjects experi-
enced an incident event. At the Family Medicine 
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Department 34 (75%) incident cases were regi-
stered; the main reason for these incidents was 
rush to perform procedures in 15 cases (12.9%) 
of adverse events. The second place in terms of 
the number of cases was the Laboratory 8 (89%) 
and Emergency Medical Department, 21 (81%) 
cases. The most common cause in both services 
was the unforeseen patient response (Table 4).

are prescribed in modern healthcare systems to 
prevent risk events: technical measures (needles 
that are designed for safe use, solid airtight wa-
ste containers, laser scalpels), education of health 
care professionals (proper handling and disposal 
of used needles and sharp objects, proper sam-
pling, appropriate transportation of biological 
samples) and consistent wearing of personal 
protective equipment (gloves, goggles, masks, 
aprons, bathrobes, boots, shoe covers, etc.) (5).
Our research identified risk factors during the 
provision of health care in the Primary Health 
Care in Zenica at settings where injuries are most 
likely to occur, the reasons that contribute most 
to this, and where certain measures could be im-
plemented to prevent risky injury.
The place of accidental injuries occurrence by 
sharp objects in the primary healthcare practice 
more often depends on the health care professi-
onals’ habits, preferred medical procedures and 
preventive procedures implemented (15). In de-
veloping countries and transition health systems, 
percutaneous administration of the drug substance 
is still preferred as well as frequent use of injecti-
ons in their dispensaries (6). Some studies show 
that incidental injuries by sharp objects in hospital 
settings are different in frequency comparing to 
primary care. They indicate that contact of someo-
ne else’s blood (or other body fluids / tissues) with 
the skin is the most common form of risk exposu-
re, while being stabbed by a needle, and having 
blood contact with the mucosa in second and third 
place, respectively, in frequency (14). Our resear-
ch confirms that primary healthcare has the highest 
risk of injury by the injection needle, second was 
the contact of other people’s blood with the skin of 
a healthcare worker and glass injury.
In our study the most risky injury occurred during 
the injection, then before a medical procedure and 
then during returning the needle cap, and the le-
ast during the removal of blood or cleaning of the 
rooms and waste. A corroboration of this informa-
tion is found with the causes leading to better un-
derstanding of their occurrence mostly during an 
intervention. Specifically, the most common cause 
of injury in our study was an unforeseen patient 
response and rush to perform the procedure.
From the results of our research, we can conclu-
de that the Zenica Primary Health Care does not 
meet staffing and technical conditions that will 

Incident event and timing No (%) of participants
 During the blood draw 5 (2.7)
 During surgery 5 (2.7)
 After disposal of an item 6 (3.3)
 During cleaning 7 (3.8)
 During disposal of an item 14 (7.6)
 While replacing the needle cap 17 (9.2)
 Unknown 19 (10.3)
 Before medical intervention 23 (12.5)
 During the injection 32 (17.4)
 No incident happened 56 (30.4)
Total 184 (100)

Table 2. Incident event timing of 184 participants

Cause of incident No (%) of 
participants

Improper disposal of waste 2 (1.1)
Mismanagement of the case 3 (1.6)
Negligence of another person handling the case 4 (2.2)
Lack of experience in handling the case 5 (2.7)
Fatigue 5 (2.7)
Unavailability of equipment for the safe disposal of 
sharp objects 7 (3.8)

Unknown 8 (4.3)
Negligence 18 (9.8)
Rush when stabbing a procedure 34 (18.5)
Unforeseen patient response 42 (22.8)
No incident happened 56 (30.4)
Total 184 (100)

Table 3. Cause of incident

Department (No of answers) No of participants with 
an incident (%)

Emergency medical service  (26) 21 (81)
Hygienic epidemiological service (10) 4 (49)
Family medicine (45) 34 (75)
Dentistry (20) 14 (70)
Gynaecology (10) 10 (100)
Laboratory (9) 8 (89)
Preschool child health service (10) 7 (70)
Community-health nurse (37) 21 (57)
Maids within the technical service  (17) 9 (53)
Total 128

Table 4. Incidental event by medical department

DISCUSSION 

Safety of healthcare professionals can be com-
promised in a number of simple or complex he-
alth procedures. In these procedures, healthcare 
professionals are often at risk of harming poten-
tially contaminated instruments with infectious 
pathogens. Numerous procedures and measures 
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prevent the unforeseen patient response or haste 
of a healthcare worker. This can also be suppor-
ted by a different structure of causes of injury in 
hospital settings where technical and staffing con-
ditions are more favourable. Thus, in hospitals in 
Saudi Arabia, injuries occur more frequently after 
the intervention than during the intervention (13). 
Investigating stab injuries in nurses treating dia-
betics at European hospitals it was found that 203 
(32%) nurses had a stabbing incident; the reasons 
are again putting the cap on the needle or disposal 
of unprotected needles on the table for needles or 
pins to pull the fingers (16). Numerous studies fo-
und incidental drop stitches to sharp needle after 
applying technically secure system for the admi-
nistration of the drug (17, 18) or other instruments 
that can cause puncture wound (19).
In our study, majority of incident cases occurred 
in the family medicine department because the 
primary healthcare is based on family medicine. 
Yet, the greatest risk of providing health care was 
found at the Gynaecology Department, in the Hae-
matology Laboratory and Emergency Department.
The main objective of our research was to deter-
mine the extent and characteristics of incident 

REFERENCES 

1. WHO. The World Health Report 2002 - Reducing 
Risks, Promoting Healthy Life https://www.who.int/
whr/2002/en/ (03 April 2019)

2. Wong KK, Davey RT Jr, Hewlett AL, Kraft CS, 
Mehta AK, Mulligan MJ, Beck A, Dorman W, Kra-
tochvil CJ, Lai L, Palmore TN, Rogers S, Smith PW, 
Suffredini AF, Wolcott M, Ströher U, Uyeki TM. 
Use of postexposure prophylaxis after occupational 
exposure to Zaire ebolavirus. Clin Infect Dis  2016; 
63: 376-9. 

3. Mahfouz AA, Abdelmoneim I, Khan MY, Daffalla 
AA, Diab MM, Shaban H, Al Amri HS. Injection sa-
fety at primary health care level in south-western Sa-
udi Arabia. East Mediterr Health J 2009; 15:443-50.

4. Gopar-Nieto R, Juárez-Pérez CA, Cabello-López A, 
Haro-García LC, Aguilar-Madrid G. Overview of 
sharps injuries among health-care workers. Rev Med 
Inst Mex Seguro Soc 2015; 53:356-61.

5. Wilburn SQ, Eijkemans G. Preventing needlestick 
injuries among healthcare workers: a WHO–ICN 
collaboration. Int J Occup Environ Health 2004; 10: 
451-6.

6. Hutin Y, Hauri A, Chiarello L, Catlin M, Stilwell 
B, Ghebrehiwet T, Garner J. Best infection control 
practices for intradermal, subcutaneous, and intra-
muscular needle injections. Bull World Health Or-
gan 2003; 81:491–500.

injuries primarily by needles and other medically 
sharp instruments, and to carry out preventive ac-
tivities based on this knowledge. 
Because of a low rate of reporting of exposure 
incidents it is not possible to provide a realistic 
basis for risk assessment and preventive action.
In the future work on improving the safety of work 
processes at the Primary Health  Care Zenica, the 
primary task should be to raise employee’s awa-
reness of the need to report exposure incidents. It 
is possible only on the basis of a comprehensive 
analysis of the data, thus obtained that adequate 
preventive procedures can be proposed. In any 
case, the accreditation procedures proposed by 
the Agency for Accreditation and Quality in He-
alth in the Federation of Bosnia and Herzegovina 
should be adopted as an initial prerequisite for 
improving the safety of health procedures.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Conflict of interest: None to declare.

7. Balouchi A, Shahdadi H, Ahmadidarrehsima S, Ra-
fiemanesh H. The frequency, causes and prevention 
of needlestick injuries in nurses of Kerman: a cross-
sectional study. J Clin Diagn Res 2015; 9:13–15.

8. Al-Zoughool M, Al-Shehri Z. Injury and infection 
in dental clinics: risk factors and prevention. Toxicol 
Ind Health  2018; 34:609-619.

9. Ngwa CH, Ngoh EA, Cumber SN. Assessment of the 
knowledge, attitude and practice of health care wor-
kers in Fako Division on post exposure prophylaxis 
to blood borne viruses: a hospital based cross-sectio-
nal study. Pan Afr Med J  2018; 31:108.

10. Moloughney BW. Transmission and postexposu-
re management of bloodborne virus infections in 
the health care setting: where are we now?. CMAJ  
2001; 165:445–51.

11. Council directive 2010/32/EU.  https://eur-lex.euro-
pa.eu  (12 June 2019)

12. Riđanović Z, Kerleta-Tuzović V, Novo A. Standar-
ds for family medicine teams. Sarajevo: Agency for 
Quality and Accreditation in Health, 2014: 47.

13. Jahan S. Epidemiology of needlestick injuries among 
health care workers in a secondary care hospital in 
Saudi Arabia. Ann Saudi Med  2005; 25:233–238. 



187

Sivić et al. Accidental needles injury

14. Čivljak R. Učinak propisanog snopa postupaka na 
smanjenje rizika profesionalne izloženosti bolnič-
kog osoblja infekcijama koje se prenose krvlju. Sve-
učilište u Zagrebu, Medicinski fakultet 2014; Ph. D. 
thesis http://medlib.mef.hr/2647/ (09 July 2019)

15. Rogowska-Szadkowska D, Stanisławowicz M, 
Chlabicz S. Risk of needle stick injuries in health 
care workers: bad habits (recapping needles) last 
long. Przegl Epidemiol 2010; 64:293-5.

16. Costigliola V, Frid A, Letondeur C, Strauss K. Need-
lestick injuries in European nurses in diabetes. Dia-
betes Metab  2012; 38 (Suppl 1):9-14.

17. Tosini W, Ciotti C, Goyer F, Lolom I, L’Hériteau F, 
Abiteboul D,  Pellissier G, Bouvet E. Needlestick 
injury rates according to different types of safety engi-
neered devices: results of a French Multicenter Study. 
Infect Control Hosp Epidemiol 2010; 31:402-7.

18. Parantainen A, Verbeek JH, Lavoie MC, Pahwa M. 
Blunt versus sharp suture needles for preventing per-
cutaneous exposure incidents in surgical staff. Arch 
Prev Riesgos Labor 2012; 15:142-3. 

19. Grimmond T. UK safety-engineered device use: 
changes since the 2013 sharps regulations. Occup 
Med (Lond) 2019; 69:352-8.



188

ORIGINAL ARTICLE

Assessment of physical activity and body weight among medical 
students in Banja Luka, Bosnia and Herzegovina
Suzana Savić1, Larisa Gavran2, Gordana Tešanović1

1Department of Family Medicine, School of Medicine, University of Banja Luka,  2Department of Family Medicine, School of Medicine, 

University of Zenica, Zenica; Bosnia and Herzegovina 

Corresponding author:

Suzana Savić 

Department of Family Medicine,

School of Medicine, 

University of Banja Luka

Kordunaška 10, 78000 Banja Luka,

Republic of Srpska, 

Bosnia and Herzegovina

Phone: +387 65 544 472; 

Fax: +387 51 216 813;

E-mail: suzana.savic@med.unibl.org

ORCID ID: https://orcid.org/000-0002-

0677-6323

Original submission:

16 October 2019;

Revised submission:

07 November 2019;

Accepted:

20 November 2019

doi: 10.17392/1092-20

Med Glas (Zenica) 2020; 17(1):188-193

ABSTRACT 

Aim To assess obesity and weekly physical activity among medi-
cal students at the University of Banja Luka, Bosnia and Herzego-
vina, related to gender and years of study profile. 

Methods This is a prospective, descriptive study conducted 
among the student population across all six years, comprised of 
a validated survey instrument Youth Risk Behaviour Survey Que-
stionnaires. The study was approved by the Ethics Committee of 
the School of Medicine and carried out as an anonymous survey, 
during the winter semester of the academic year 2017/2018. 

Results Of the total 601 students, the study included 543 students, 
327 (60.2%) females and 216 (39.8%) males. The majority of stu-
dents 337 (62.1%) had normal weight, and 13 (2.4%) had class 1 
obesity. Most female students, 255 (75.7%) had normal weight, 
while 132 (61.1%) males were overweight. Physical inactivity was 
found among 349 (64.3%) students; 11 (2%) exercised regularly 
twice a week and 16 (2.9%) exercised five times a week.

Conclusion This study should help better understanding and iden-
tifying the onset of obesity among the students of the School of 
Medicine in Banja Luka and promote awareness of the obesity 
problem among them that would have benefit for health of this 
population group. 

Key words: overweight, obesity, physical inactivity, students 
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INTRODUCTION 

Physical inactivity and obesity can increase the 
risk of developing many potentially serious he-
alth conditions and mental disorders that affect 
adolescents and youth. A healthy and diverse 
diet, combined with regular physical activity, 
decreases the risk of potential cardiovascular, 
malignant diseases and diabetes mellitus (1-5). 
The World Health Organization (WHO) defines 
overweight and obesity as abnormal and excessi-
ve fat accumulation in the body that may impa-
ir health (6). Obesity is second cause of death, 
and could be prevented. The following factors 
are associated with obesity: heredity, physical 
inactivity, an increased intake of energy-dense 
foods, endocrine and metabolic disorders, trau-
mas, hypothalamic tumours, and iatrogenic dis-
orders caused by regular use of antidepressants 
and corticosteroids (7-9). Other factors that in-
fluence onset of obesity are socioeconomic and 
socio-demographic, as well as dietary behaviour 
(10,11). The WHO uses Body Mass index (BMI 
index) to calculate nutritional status. It is defined 
as a person’s weight in kilograms divided by the 
square of his/her height in meters. For adults over 
18 years of age overweight is a BMI greater than 
or equal to 25 kg/m2 (12). By the WHO estimati-
on more than 1.9 billion adults, aged 18 years and 
older, were overweight in 2016. The worldwide 
prevalence of obesity is nearly tripled between 
1975 and 2016 (11,13). 
Lack of physical activity has been identified 
as the fourth leading cause of death attributing 
to 6% of all mortality in the world (14). In the 
WHO European Region approximately 31% of 
people over 15 years of age are not physically 
active enough, with one million deaths annu-
ally and treatment costs for physical inactivity 
between 150-300 euros per European inhabitant 
yearly (15,16). In Republika Srpska, Bosnia and 
Herzegovina (B&H), physical inactivity is con-
sidered to be a leading cause of morbidity in the 
population. More than two thirds (70.80%) of pe-
ople have sedentary lifestyles (14). Pace of life, 
lack of sports facilities, sedentary lifestyle, too 
much television viewing and computer addiction 
lead to physical inactivity in free time (17,18). 
Playing sports of one’s choice, age, ability and 
health status appropriate, should be an integral 
part of daily life (19). 

To stay healthy, adults aged 18-64 should try to 
be active throughout the week, at least 150 mi-
nutes of moderate aerobic activity or 60 minutes 
of vigorous aerobic activity. This age group, with 
no health problems, should do vigorous aero-
bic activity that works the heart, lungs, muscles 
and needs to make breathing hard and fast 
(14,15,20,21). Examples of activities that require 
vigorous effort for most people include: running, 
jogging, hiking, cycling, swimming, aerobics, fo-
otball, basketball and similar sports, gardening, 
lifting or moving weight over 20 kg (15).
The aim of this study was to assess obesity and 
weekly physical activity among medical students 
at the University of Banja Luka related to the 
gender and years of study.

PATIENTS AND METHODS

Patients and study design 

This was a prospective, descriptive study con-
ducted among student population across all six 
years of the School of Medicine at the University 
of Banja Luka (B&H). 
A validated survey instrument Youth Risk Beha-
viour Survey Questionnaires (YRBS) (22) was 
used, meeting study requirements (gender, age, 
year of study) and questions about self-weight 
assessment and physical activity levels. 
Written consent was obtained from the Ethics 
Committee of the School of Medicine of the Uni-
versity of Banja Luka. The study was conducted 
as an anonymous, during the winter semester of 
the academic year 2017/2018. 

Methods

The survey was carried out during scheduled lectu-
res provided by the Vice Dean for Teaching. The 
questionnaire took 10-20 minutes to complete. 
Of the total of 601 medical students, 543 (90.3%) 
were surveyed: year 1 – 110 students, year 2 – 91 
students, year 3 – 128 students, year 4 – 98 stu-
dents, year 5 – 60 students, year 6 – 53 students. 
Youth Risk Behaviour Survey Questionnaire 
(YRBS) (22) is related to the gender, age, year of 
the study, and questions about self-weight asse-
ssment and physical activity levels. All questions 
were simple, and students had opportunities to 
mark answers (a-h). Question of self-weight asse-
ssment was: “How do you describe your weight? 
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(very underweight, slightly underweight, about 
the right weight, slightly overweight and very 
overweight). Students wrote in this questionnaire 
their height end weight. 
Four questions checked their physical activity 
during the past 7 days: How many days were you 
physically active for a total of at least 60 minutes 
per day? How many days did you do exercises to 
strengthen or tone your muscles, such as push-
ups, sit-ups, or weight lifting? How many hours 
do you watch TV? How many hours do you use 
Facebook, Instagram, Twitter?.
The BMI was calculated for each student.

Statistical analysis

Statistical methods included: descriptive statistics 
using measures of central tendency and standard 
deviation (Student’s t-test), and the differences 
between individual groups of respondents were 
tested by the χ2 test. There was statistical signi-
ficance between compared data if the probability 
was less than 5% (p<0.05).

RESULTS 

Of the total of 601, the study population included 
543 students (90.3%) aged 18-29 years old, 327 
females (60.2%) and 216 (39.8%) males. The 
highest number of students was in the 6th year, 56 
(96.5%), and the lowest one was 4th, 98 (83.7%) 
year. The BMI related to gender and year of study 
showed that male respondents were overweight 
in the first five years of study. In the 6th year both 
genders, 35 (62.5% females and 9 (16.1%) males 
had normal weight (p=0.000) (Table 1). 
The majority of students were not engaged in 
any form of physical activity, 349 (64.3). Ove-
rall 349 (64.3%) did not do any physical activity 
throughout the week, and only 16 (2.9%) were 
physically active five times a week. No statistical 
difference related to gender was found (p=0.106); 
there was statistically significant difference rela-
ted to year of study (p=0.001) (Table 2). 
The majority of students, 148 (27.3%), did not 
watch television throughout the week, and a 
small number, eight (1.5%) watched television 
five or six hours per day. Statistically significant 

Year of the study*
No (%) of students at BMI

Gender† Underweight Normal weight Overweight Obesity class 1

Year 1
M 1 (0.9) 12 (10.9) 21 (19.1) 2 (1.8)
F 9 (8.2) 61 (55.5) 4 (3.6) 0 (0)

Year 2
M 1 (1.1) 11 (12.1) 26 (28.6) 0 (0)
F 5 (5.5) 40 (44.0) 8 (8.8) 0 (0)

Year 3
M 0 (0) 25 (19.5) 27 (21.1) 4 (3.1)
F 5 (3.9) 54 (42.2) 12 (9.4) 1 (0.8)

Year 4
M 0 (0) 14 (14.3) 32 (32.7) 2 (2.0)
F 2 (2.0) 34 (34.7) 14 (14.3) 0 (0)

Year 5
M 0 (0) 7 (11.7) 9 (15.0) 2 (3.3)
F 3 (5.0) 35 (58.3) 4 (6.7) 0 (0)

Year 6
M 0 (0) 9 (16.1) 5 (8.9) 2 (3.6)
F 3 (5.4) 35 (62.5) 2 (3.6) 0 (0.0)

Total 29 (5.4) 337 (62.2) 164 (30.2) 13 (2.4)

Table 1. Body mass index (BMI) classification of students related to gender and year of study

*p=0.002 †p=0.000;

Year of study* Gender†
No (%) of student days in physical activity

0 days 1 day 2 days 3 days 4 days 5 days Total

Year 1
M 29 (26.4) 3 (2.7) 3 (2.7) 1 (0.9) 0 1(0.9) 37 (33.6)
F 56 (50.9) 0 6 (5.5) 4 (3.6) 4 (3.6) 3 (2.7) 73 (66.4)

Year 2
M 32 (35.2) 0 2 (2.2) 4 (4.4) 0 2 (2.2) 40 (44.0)
F 35 (38.5) 0 6 (6.6) 7 (7.7) 2 (2.2) 1 (1.1) 51 (56.0)

Year 3
M 32 (25.0) 3 (2.3) 5 (3.9) 10 (7.8) 3 (2.3) 3 (2.3) 56 (43.8)
F 55 (43.0) 2 (1.6) 8 (6.3) 5 (3.9) 1 (1.6) 0 72 (56.3)

Year 4
M 27 (27.6) 1 (1.0) 9 (9.2) 7 (7.1) 4 (4.1) 0 48 (49.0)
F 23 (23.5) 3 (3.1) 8 (8.2) 10 (10.2) 4 (4.1) 2 (2.0) 50 (51.0)

Year 5
M 7 (11.7) 2 (3.3) 2 (3.3) 4 (6.7) 0 3 (5.0) 18 (30.0)
F 22 (36.7) 0 10 (16.7) 6 (10.0) 3 (5.0) 1 (1.7) 42 (70.0)

Year 6
M 5 (8.9) 5 (8.9) 4 (7.1) 3 (5.4) 0 0 17 (30.4)
F 26 (46.4) 3 (5.4) 1 (1.8) 4 (7.1) 5 (8.9) 0 39 (69.6)

Total 349 (64.3) 22 (4.1) 65 (12.0) 64 (11.8) 27 (4.8) 16 (2.9) 543 (100)

Table 2. Classification of students engaged in physical activity (gym, aerobics, yoga, pilates) related to gender and year of study

*p=0.001; †p=0.106;
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difference related to gender and year of study 
was found (p=0.000) (Table 3).
Respondents engaged social media via computer 
two or three hours per day during the week, fe-
males in 314 (58.8%) and males in 222 (41.2%) 
cases; statistically significant difference related 
to gender (p=0.001) and year of study (p=0.000) 
was (Table 4). 

DISCUSSION 

Of 543 students from our study 60.2% were females 
and 39.8% males. The majority of students (62.1%) 
had normal weight, and 2.4% had class 1 obesity. 
Most female students 75.7% had normal weight, 
while their male colleagues 55.6% were overweight, 
5.6% had class 1 obesity. Similar findings have been 
reported by Prišlin et al. in a study conducted at the 
School of Veterinary Medicine in Zagreb among 2nd 
year students over the course of three academic ye-
ars 2014-2017; the study found that prevalence of 
normal weight was 81.7%, overweight 8.06%, cla-
ss 1 obesity 1.09%, and underweight 9.16% (1). In 
the study, conducted on a sample of 248 students 

from Rijeka in 2011-12, Čulin and Anđelić-Breš fo-
und that prevalence of normal weight was 70.6%, 
overweight 17.6%, class 1 obesity 10.2% and un-
derweight 1.6%. Similar results were reported acro-
ss gender match, normal weight (75.6% in female) 
and class 1 obesity (17.9 % in male) (23). Crnobrnja 
et al. carried out a study on students from the Uni-
versity in Novi Sad in 2012 and found that prevalen-
ce of normal weight was 73.3%, overweight 22%, 
class 1 obesity 1.08%, and underweight 4.58%. 
The prevalence of overweight (41.7%) and obesity 
(1.9%) was higher among male students compared 
to their female colleagues, which corresponds to 
our findings (24). Likewise, Simić et al. conducted 
a study on students from Novi Sad and found that 
prevalence of overweight and obesity were higher 
among male than in female students (overweight 
33.5%, obesity 7.5%) (25). The findings by Gru-
jić et al. from a study that included the population 
from Vojvodina aged 20-29 years old, showed that 
overweight among male students was 29.6% and 
11.5% among female, obesity was 9.7% and 7.7%, 
respectively (26). The study from Niš showed a 

Year of study* Gender†
No (%) of student time watching television 

Not at all <1h 1h 2h 3h 4h ≥5h Total

Year 1
M 10 (10.0) 4 (3.6) 8 (7.3) 8 (7.3) 4 (3.6) 1 (0.9) 1 (0.9) 37 (33.6)
F 25 (22.7) 16 (14.5) 13 (11.8) 13 (11.8) 4 (3.6) 2 (1.8) 0 73 (66.4)

Year 2
M 8 (8.8) 4 (4.4%) 1 (1.1) 13 (14.3) 13 (14.3) 1 (1.1) 0 40 (44.0)
F 11 (12.1) 9 (9.9) 10 (11.0) 17 (18.7) 2 (2.2) 1 (1.1) 1 (1.1) 51 (56.0)

Year 3
M 12 (9.4) 8 (6.3) 12 (9.4) 17 (13.3) 6 (4.7) 0 1 (0.8) 56 (43.8)
F 22 (17.2) 19 (14.8) 9 (7.0) 17 (13.3) 3 (2.3) 1 (0.8) 1 (0.8) 72 (56.3)

Year 4
M 5 (5.1) 4 (4.1) 7 (7.1) 11 (11.2) 17 (17.3) 3 (3.1) 1 (1.0) 48 (49.0)
F 10 (10.2) 10 (10.2) 10 (10.2) 13 (13.3) 5 (5.1) 2 (2.0) 0 50 (51.0)

Year 5
M 5 (5.1) 4 (6.7) 0 6 (10.0) 2 (3.2) 0 1 (1.7) 18 (30.0)
F 16 (26.7) 12 (20.0) 5 (8.3) 5 (8.3) 2 (3.3) 0 2 (3.3) 42 (70.0)

Year 6
M 9 (16.1) 6 (10.7) 1 (1.8) 1 (1.8) 0 0 0 17 (30.4)
F 14 (25.0) 10 (17.9) 5 (8.9) 6 (10.7) 4 (7.1) 0 0 39 (69.6)

Total 148 (27.3) 106 (19.5) 81 (14.9) 127 (23.4) 62 (11.4) 11 (2.0) 8 (1.5) 543 (100)

Table 3. Classification of students watching television related to gender and years of study

*p=0.000; †p=0.000;

Year of 
study* Gender†

No (%) of students spending time
No at all <1h 1h 2h 3h 4h ≥5h Total

Year 1
M 2 (1.8) 6 (5.5) 2 (1.8) 12 (10.9) 7 (6.4) 4 (3.6) 4 (3.6) 37 (33.6)
F 15 (13.6) 10 (9.1) 7 (6.4) 20 (18.2) 13 (11.8) 5 (4.5) 3 (2.7) 73 (66.4)

Year 2
M 1 (1.1) 4 (4.4) 3 (3.3) 7 (7.7) 12 (13.2) 5 (5.5) 8 (8.8) 40 (44.0)
F 9 (9.9) 4 (4.4) 5 (5.5) 10 (11.0) 13 (14.3) 6 (6.6) 4 (4.4) 51 (56.0)

Year 3
M 3 (2.3) 6 (4.7) 14 (10.9) 13 (10.2) 12 (9.4) 4 (3.1) 4 (3.1) 56

(43.8)
F 7 (5.5) 8 (6.3) 13 (10.2) 13 (10.2) 21 (16.4) 6 (4.7) 4 (3.1) 72 (56.3)

Year 4
M 0 2 (2.0) 4 (4.1) 10 (10.2) 10 (10.2) 9 (9.2) 13 (13.3) 48 (49.0)
F 6 (6.1) 6 (6.1) 5 (5.1) 11 (11.2) 7 (7.1) 9 (9.2) 6 (6.1) 50 (51.0)

Year 5
M 0 4 (6.7) 3 (5.0) 3 (5.0) 5 (8.3) 2 (3.3) 1 (1.7) 18 (30.0)
F 4 (6.7) 9 (15.0) 3 (5.0) 7 (11.7) 11 (18.3) 6 (10.0) 2 (3.3) 42 (70.0)

Year 6
M 1 (1.8) 3 (5.4) 6 (10.7) 4 (7.1) 3 (5.4) 0 0 17 (30.4)
F 4 (7.1) 6 (10.7) 8 (14.3) 9 (16.1) 5 (8.9) 4 (7.1) 3 (5.4) 39 (69.6)

Total 52 (9.6) 68 (12.5) 73 (13.4) 119 (21.9) 119 (21.9) 60 (11.0) 52 (9.6) 543 (100)

Table 4. Classification of students engaged in social media (Facebook, Instagram, Twitter) related to gender and years of study

*p=0.000; †p=0.001;
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high prevalence of overweight among male 38.2% 
and 7.95% among female students, while obesity 
was 7.2% and 1.32 %, respectively (27).
We found that 64.3% respondents did not engage 
in any form of physical activity, 12% exercised 
regularly twice a week and only 2.9% exercised 
five times a week. The results varied by gender, 
66.4% female and 61.1% male students showed 
no patterns of physical activity. In a similar study, 
Lolić et al. from Paneuropean University Apeiron 
in Banja Luka found that 29.3% students exerci-
sed regularly, 18.6% women and 10.7% men (28). 
Prišlin et al. found that 28.7% exercised regularly 
two to three times a week and 50% did not engage 
in any form of physical activity (1). Also, a study 
conducted in Kansas by Terry et al. in which YRBS 
Questionnaires were used, found that 16.1% res-
pondents showed no patterns of physical activity 
throughout the week, of these 21.5% were women 
and 11% men (29). Further, Macanović et al. sur-
veyed students from the College of Applied and 
Law Sciences Prometheus in Banja Luka and found 
that 77.7% students engaged in regular physical ac-
tivity, of these 56.8% were men and 43.1% women. 
The highest percentage of respondents (55.5%) 
exercised regularly two to three times a week. 
Our results showed 27.3% of both gender students 
did not watch television through the week, almost 
a quarter of them watched television two to three 
hours per day, and 1.5% more than five hours per 
day; gender profile showed that both male (23.1 
%) and female students (30%) did not watch te-
levision during the week. Also, 43.8% of our stu-
dents engaged in social media via computer two 
or three hours per day, 9.6% did not use computer 

through the week, and 9.6% engaged social media 
via computer more than five hours per day. The 
prevalence of women who did not use computer 
was among 1st year students 13.6%, and 8.8% 
among men in 2nd year. Macanović et al. found 
that 48% students spent two to three hours per day 
on television viewing and computer and more than 
four hours 29%, respectively (30). Likewise, 31% 
students from Sisak Vocational School (Croatia) 
answered they spent one hour per day on televi-
sion viewing, and 11% more than three hours per 
day, respectively, only 5% did not watch television 
at all; the proportion of respondents who used the 
Internet every day was 92% and 8% did not use 
it at all (31). The findings from student by Rogi-
na, conducted among students from the J. J. Stro-
ssmayer University of Osijek (Croatia), demon-
strated that 71.6% respondents engaged in social 
media via computer (32).
The study found a high prevalence of overweight 
among male respondents compared to their fe-
male colleagues, who had predominantly normal 
weight. Another finding showed that the majority 
of respondents did not exercise regularly. Compa-
red to other findings, this study should help better 
understand and identify the onset of obesity among 
the students of the School of Medicine in Banja 
Luka and promote preventive measures that would 
have benefit for health of this population group. 
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ABSTRACT

Aim Hand hygiene practice is still burdened by inadequate com-
pliance, whether in the professional sphere by health professionals 
or in the non-professional sphere by lay population. Aim of this 
study was to map the hand hygiene knowledge and its compliance 
in the monitored group of people.

Methods The research was conducted at the Jessenius Faculty of 
Medicine in Martin of Comenius University in Bratislava (JFM 
CU) among seventy 3rd year students of General Medicine (me-
dical study program), and Nursing, Midwifery and Public Health 
(non-medical study programs). Knowledge of hygienic hand was-
hing according to the WHO guidelines from 2009 was investiga-
ted, as well as differences in the level of microbial contamination 
of hands after routine hand washing between the group that had 
been acquainted with hand hygiene protocols and the group that 
had not sufficiently.

Results The results have shown that 32.9% of the students did not 
perform hygienic hand washing properly. The differences between 
the groups of students with and without the proper hand hygiene 
compliance in routine hand washing were not statistically signifi-
cant.

Conclusion The results of our survey have suggested that the rea-
sons for decreased compliance with hand washing protocols may 
be related to forgetting to wash the hands or not being acquainted 
with hand washing protocols at all. The strategies focused only on 
one aspect of hand hygiene are, according to scientific literature, 
ineffective in the long term. 

Key words: hand washing, education, microbial contamination, 
prevention 



195

Novák et al. Hand hygiene knowledge and compliance

INTRODUCTION

Hand hygiene is considered to be one of the most 
effective ways to prevent the spread of infectio-
us diseases, both in hospitals and in everyday life 
(1). In order to make it as effective as possible, 
it is necessary to be acquainted with the several 
hand washing methods as well as with the timing 
in which a particular hand washing method should 
be performed. In hospital settings, hand washing 
is regarded as the primary weapon in the infecti-
on prevention and control procedures. Here, more 
than anywhere else, poor hand hygiene increases 
the risk of nosocomial infections that have a nega-
tive impact on the patient treatment, lead to health 
complications and thus prolong length of hospital 
stay (LOS) for patients (2). These impacts are no-
table not only in personal, but also in social and 
economic areas. As a result, the golden rule for all 
health professionals must be their perfect compli-
ance in hand hygiene (3). However, high quality 
education is necessary to achieve this (3). The 
World Health Organization (WHO) has published 
WHO Guidelines on Hand Hygiene in Health Care 
in 2009, which includes a hand hygiene procedure 
that is a part of health education (3).
Because of that, this research focused on the 
students of both medical and non-medical study 
programmes at the Jessenius Faculty of Medicine 
in Martin of Comenius University in Bratislava 
(JFM CU). 
The aim of this study was to map and assess the 
abilities of the students to perform hygienic hand 
washing as recommended by the WHO and to de-
termine whether knowledge on the hand hygiene 
compliance has an impact on hand washing prac-
tise in everyday life.

EXAMINEES AND METHODS

Examinees and study design

The cohort consisted of 70 JFM CU students of 
General Medicine (24 students; 34.3%), Nursing 
(24 students; 34.3%), Midwifery (10 students; 
14.3%) and Public Health (12 students; 17.1%) 
study programmes. There were 60 (85.7%) fe-
males and 10 (14.3%) males. The research was 
conducted from September to December 2014.
The students enrolled into the research had been 
chosen by their willingness to participate. All 

students were in the 3rd year of their studies, 
because at the time of data collection they had 
already had basic knowledge on the hand hygi-
ene compliance. The students’ participation in 
the research was voluntary.

Methods

It was investigated whether the participants were 
performing the proper hygiene hand washing 
procedure according to the WHO guidelines from 
2009 (3). This procedure includes the following 
steps: wet hands first, applying of soap, rubbing 
hands palm to palm (Step 1); right palm over left 
dorsum with interlaced fingers and vice versa 
(Step 2); palm to palm with fingers interlaced 
(Step 3); backs of fingers to opposing palms with 
fingers interlocked (Step 4); rotational rubbing 
of left thumb clasped in the right palm and vice 
versa (Step 5); rotational rubbing, backwards and 
forwards with clasped fingers of the right hand 
in the left palm and vice versa (Step 6); rinsing 
hands with warm water, drying thoroughly with 
a disposable towel, usage a disposable towel to 
turn off faucet, hands are clean.
In the course of the observations the focus was 
on the performance of six steps (Steps 1 to 6). 
The other steps (wetting hands with water and 
applying soap, or applying alcohol product on 
palms; rinsing hands with water; drying hands 
with single use towel; turning off faucet) were 
not monitored because our objective was to con-
trol and assess the proper hand hygiene compli-
ance and these six steps are included in both tech-
niques included in the WHO Guidelines on Hand 
Hygiene in Health Care in 2009 for hand washing 
with a soap, and with an alcohol detergent (3).
The individual steps were monitored, and accor-
ding to the quality of the hand hygiene compli-
ance, the cohort was divided into two groups: a 
group with sufficient knowledge (Group 1); and 
a group with insufficient knowledge of hygienic 
hand washing (Group 2). A criterion for inclusion 
in the Group 1 was to handle all six hand washi-
ng steps, with a maximum of one error allowed, 
which was decided by authors (it was not a crite-
rion in the guidelines).
In the next part of the research the hand hygi-
ene practices and compliance of the individual 
students was investigated. A method published 
in Mayo Clinic Proceedings (4) was used, which 
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was based on the procedures listed below. This 
method represents an effective way to reach go-
als of this study.
Firstly, the students soaked their hands in a sus-
pension of non-pathogenic bacterium Micro-
coccus luteus. This bacterium was chosen becau-
se of its characteristic colour appeared on agar 
media (bright yellow), which is distinguishable 
from the physiological microflora. Then the stu-
dents dried their hands with the electric air dryer 
and put on sterile gloves containing 30 mL of 
physiological saline solution in order to wash off 
the bacteria out of the hands into the solution. 
Subsequently, the gloves were carefully removed 
from the hands to avoid spilling of the solution. A 
sample of 1 ml was taken after thorough mixing 
from the glove content and inoculated on the agar 
medium to determine the total colony forming 
units (cfu). Afterwards, the students were asked 
to wash their hands in a routine way as they wash 
them at home. Students then again put on gloves 
with a saline solution to wash off the bacteria out 
of the hands and a second sample of 1 mL was 
taken and inoculated on the agar medium. After 
24-hours incubation at 37 °C the percentage of 
reduction in bacterial cfu between first and se-
cond sample (plate) was calculated. During the 
experiment, the students were not allowed to to-
uch anything, an assistant turned on/off faucet. 
No soap or disinfectants were used.

Statistical analysis

It was observed whether there was a statistically 
significant difference in the bacterial count re-
duction after routine hand washing between the 
students in Group 1 and Group 2. The differences 
at the statistical significance of p<0.05 were eva-
luated by calculating and comparing confidence 
intervals: the difference was statistically signifi-
cant when there was no overlap of confidence in-
tervals. The results of the microbiological reduc-
tion comparisons were expressed in percentage 
values with 95% confidence intervals.

RESULTS

During the procedure of hygienic hand washing, 
it was observed how the students followed the 
hand hygiene protocols according to the WHO 
guidelines from 2009. They were divided into two 
groups according to the number of omitted steps. 

The group of students with sufficient knowledge 
(Group 1) consisted of those who performed six 
and five steps correctly (students omitted one or 
none steps). The total number of the students in 
Group 1 was 47 (67.1%). The group of students 
with insufficient knowledge (Group 2) consisted 
of those who skipped two or more steps. The to-
tal number in the Group 2 was 23 (32.9%). Al-
most a third of the students performed the whole 
procedure with two or more mistakes (students 
omitted two or more steps), and as a result they 
were enrolled into a group with poor complian-
ce in hand hygiene. From the total of 70 partici-
pants, 26 (37.1%) students performed all steps; 
21 (30.0%), nine (12.9%), 13 (18.6%) and one 
(1.4%) student omitted one, two, three and four 
steps, respectively. None of the students omitted 
steps five or all steps. 
From six observed steps, step 4 was omitted most 
frequently, by 29 (41.4%) participants. Here the 
students were supposed to wash the backs of fin-
gers in opposing palms. On the other side, step 
2, where the students were to put the right palm 
over left dorsum with interlaced fingers, was 
omitted least of all, eight ( 11.4%). Steps 1 and 
5 were omitted by 10 (14.3%) students each, step 
3 by nine (12.9) and step 6 by 15 (21.4) students. 
The students who mastered the hand washing 
protocols showed a notable reduction in micro-
bial concentration on both hands if compared to 
the group of students with poor compliance in 
hand hygiene protocols. However, the difference 
between the groups was not statistically signifi-
cant (Table 1).

Group* Percentage of microbial reduction (95% CI)
Left hand Right hand

Group 1 78.5% (84.8 – 72.2) 76.2% (82.2 – 70.2)
Group 2 69.5% (78.3 – 60.8) 68.12% (77.8 – 58.5)

Table 1. Reduction in the number of bacterial colonies after 
routine hand washing – division according to hand washing 
knowledge

*Group 1, all six hand washing steps handling with a maximum of 
one error allowed; Group 2, with insufficient knowledge of hygienic 
hand washing; CI, confidence interval;

DISCUSSION

Hand hygiene is widely recognized as the primary 
measure in preventing the spread of microorgani-
sms. It is also proven to be effective in reducing the 
incidence of nosocomial infections (5,6). Despite 
the relative simplicity of hand hygiene protocols, 
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the hand hygiene compliance among healthcare 
providers is uneven, and can be as low as 40% (7). 
Boyce and Pittet have reported that the average 
hand hygiene compliance rates among doctors and 
nurses at the University Hospital in Geneva were 
approximately 30-50% (6). Other studies are more 
optimistic and show hand hygiene compliance rate 
between 50-89% (8-10).
Continuous efforts are being made to find effecti-
ve and sustainable strategies to address this pro-
blem. One such strategy is the programme called 
“My 5 Moments in Hand Hygiene”, which has 
been outlined by the World Health Organization 
including hand hygiene compliance before pati-
ent contact, before aseptic tasks, after bodily flu-
ids exposure, after patient contact, and after con-
tact with patient surroundings. This programme 
has been designed to improve education in the 
hand hygiene compliance and to help monitor 
and guide hand hygiene habits among health pro-
fessionals (11,12).
Hand washing plays a significant role in the re-
duction of the transmission of infections such as 
diarrhoea, pneumonia, influenza, helminthiasis, 
neonatal infections, and others (3, 13-16). Hand 
hygiene is also essential for disease control in both 
commercial and domestic food preparation, as 
well as in healthcare and education settings (15). 
Studies have shown that hand hygiene support can 
be the single most effective way in the reduction 
of costs and the global burden of diseases tran-
smitted by contaminated hands (17,18).
Hand hygiene is the most effective measure in 
preventing the transmission of pathogenic micro-
organisms during medical treatments (1,19,20). 
In 2006, the WHO issued draft guidelines in 
order to provide evidence on hand hygiene and 
specific recommendations to improve practices. 
These guidelines have been successful in redu-
cing nosocomial infections at institutional and 
regional level (5,21,22).
Pessoa-Silva et al. (23) implemented a series of in-
terventions to improve the hand hygiene compli-
ance in neonatal departments. The hand hygiene 
compliance significantly improved from 42% to 
55% during the research period (it was accompa-
nied by increased use of hand disinfectants) resul-
ting in 60% reduction in nosocomial infections in 
the children with very low birth weight (24).

It would be expected that in routine hand washing 
there would be a greater reduction in microorga-
nisms on hands of the students who were familiar 
with hand hygiene protocols than in the students 
with insufficient knowledge. However, the re-
sults surprisingly showed that this is not the case. 
The sample group was made up of the students 
studying medical disciplines and the differences 
were not significant. It can therefore be assumed 
that one-time (laymen) training during global 
hand washing day and other occasions may not 
be effective enough to remember the procedures. 
The results of this study also showed the reason 
for the differences in extracurricular factors, be-
cause when the students demonstrated proper 
hand hygiene procedure (as they had learned), 
they all showed similar results. Additionally, 
even though the students should have been educa-
ted in hand hygiene, many of them either did not 
follow or forgot to follow protocols in practice. 
This can, however, have a major impact on their 
professional and personal lives. Such approach 
may pose threats to their health or to the health of 
the patients with whom they come into contact. 
Therefore, we would recommend them to repeat 
their practical skills and theoretical knowledge in 
hand hygiene more frequently. 
If health professionals and students of health care 
have low compliance with hand hygiene – based 
on our results, one third does not know how to  
properly hand hygiene according to the WHO gu-
idelines – it can be assumed that the lay populati-
on would have even worse results. Non-compli-
ance with hand hygiene practices can be caused 
by a variety of reasons: lack of time, cold water, 
which may shorten hand washing procedure, un-
derestimating the severity of the direct contact 
diseases (3). Our research has suggested that one 
reason may be forgetfulness of the right habits. 
The assessment of hand hygiene support pro-
grammes usually focuses on individual, specific 
interventions and monitors their impact on hand 
hygiene. Although they have an initial positive 
benefit, most of the individual interventions do 
not show long-term maintenance of proper hand 
hygiene (5). At the same time, the studies have 
shown that no individual intervention brings 
long-term behavioural changes (5,6,19, 25-27). 
In the course of a 14-month study research in two 
hospitals in Washington DC in the United States 
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a narrowly focused cultural change and other in-
terventions had to be implemented to bring im-
provement into hand hygiene practice (27). From 
the above mentioned it can be concluded that 
students should be in constant touch with proper 
hand hygiene education and practice at lectures 
and practical lessons. Simultaneously, they sho-
uld also be regularly guided and checked to attain 
the proper hand hygiene behavioural patterns.
However, research outcomes show that basic 
health education does not always achieve the 
expected level in the hand hygiene compliance as 
necessary for the clinical practice (19,28,29). A 
contribution of the more experienced health pro-
fessionals into the improvement of the students’ 
hand hygiene is not negligible. To make hand 
hygiene programmes work, it is inevitable to make 
the hand washing facilities, such as water, soap, 
disposable towels and hand sanitizers, freely avai-
lable. The principles of hand hygiene should regu-
larly be repeated and stressed to address not only 
those in the professional sphere, but also lay po-

REFERENCES

1. Allegranzi B,  Pittet D. Role of hand hygiene in he-
althcare-associated infection prevention. J Hosp In-
fect 2009; 73:305-15.

2. Fox C, Wavra T, Drake DA, Mulligan D, Bennett YP, 
Nelson C, Bader MK. Use of a patient hand hygiene 
protocol to reduce hospital-acquired infections and 
improve nurses’ hand washing. Am J Crit Care 2015; 
24:216-24.

3. WHO. WHO guidelines on hand hygiene in he-
althcare. [Online] http://whqlibdoc.who.int/publi-
cations/2009/9789241597906_eng.pdf . (20 June 
2019)

4. Gustafson DR, Vetter EA, Larson DR, Ilstrup DM, 
Maker MD, Thompson RL, Cockerill III FR. Effects 
of 4 hand-drying methods for removing bacteria 
from washed hands: a randomized trial. Mayo Clin 
Proc 2000; 75:705-8.

5. Pittet D, Hugonnet S, Harbarth S, Mourouga P, Sa-
uvan V, Touveneau S, Perneger TV. Effectiveness of 
a hospital-wide programme to improve compliance 
with hand hygiene. Lancet 2000; 356:1307-12.

6. Boyce JM, Pittet D. Guideline for hand hygiene in 
health-care settings: recommendations of the He-
althcare Infection Control Practices Advisory Com-
mittee and the HICPAC/SHEA/APIC/IDSA Hand 
Hygiene Task Force. Infect Control Hosp Epidemiol 
2002; 23:3-40.

7. Longtin Y, Sax H, Allegranzi B, Schneider F, & 
Pittet D. Hand hygiene. N Engl J Med 2001; 364:24.

8. Azim S, Juergens, C,  McLaws, ML. An average hand 
hygiene day for nurses and physicians: the burden is 
not equal. Am J Infect Control 2016; 44:777-81.

pulation. Distribution of the promotional materials 
(bags, pens, mouse pads, etc.) with the slogans and 
hand hygiene images. At the same time, advantage 
should be taken from the electronic and mass me-
dia such as television and radio commercials, or 
social media posts (19, 30-32). 
In concussion, despite the attained hand hygiene 
education, many students in our research group 
failed to carry out the hand hygiene procedure 
according to the WHO guidelines successfully. It 
is important to repeat the practice of proper hand 
hygiene procedures regularly. Although students 
have shown knowledge of hand hygiene, they do 
not consider hand washing as an essential part of 
daily routines.

FUNDING 

No specific funding was received for this study

TRANSPARENCY DECLARATION

Conflicts of interest: Nothing to declare.

9. Hagel S, Reischke J, Kesselmeier M, Winnin, J, 
Gastmeier P, Brunkhorst FM, Scherag A, Pletz MW. 
Quantifying the Hawthorne effect in hand hygiene 
compliance through comparing direct observation 
with automated hand hygiene monitoring. Infect 
Control Hosp Epidemiol 2015; 36:957-62.

10. Wetzker W, Bunte-Schönberger K, Walter J, Pilar-
ski G, Gastmeier P, Reichardt C. Compliance with 
hand hygiene: reference data from the national hand 
hygiene campaign in Germany. J Hosp Infect 2016; 
92:328-31.

11. Shinde MB, Mohite VR. A study to assess knowled-
ge, attitude and practices of five moments of hand 
hygiene among nursing staff and students at a ter-
tiary care hospital at Karad. IJSR 2014; 3:311-21.

12. Basurrah MM, Madani TA. Handwashing and glo-
ving practice among health care workers in medical 
and surgical wards in a tertiary care centre in Riyadh, 
Saudi Arabia. Scand J Infect Dis 2006; 38:620-4.

13. Blencowe H, Cousens S, Mullany LC, Lee AC, Ker-
ber K, Wall S, Lawn, J. E. Clean birth and postnatal 
care practices to reduce neonatal deaths from sepsis 
and tetanus: a systematic review and Delphi estima-
tion of mortality effect. BMC Public Health 2011; 
11:11.

14. Curtis V, Schmidt W, Luby S, Florez R, Touré O, 
Biran A. Hygiene: new hopes, new horizons. Lancet 
Infect Dis 2011; 11:312-21.

15. Ejemot-Nwadiaro RI, Ehiri JE, Arikpo D, Mere-
mikwu MM, Critchley JA. Hand washing promotion 
for preventing diarrhoea. Cochrane Database Syst 
Rev 2015; 9: CD004265.



199

16. Freeman MC, Clasen T, Brooker SJ, Akoko DO, 
Rheingans R. The impact of a school-based hygie-
ne, water quality and sanitation intervention on soil-
transmitted helminth reinfection: a cluster-randomi-
zed trial. Am J Trop Med Hyg 2013; 89:875-83.

17. Freeman MC, Stocks ME, Cumming O, Jeandron 
A, Higgins JP, Wolf J. Curtis V. Systematic review: 
hygiene and health: systematic review of handwashi-
ng practices worldwide and update of health effects. 
Trop Med Int Health 2014; 19:906-16.

18. Cairncross S, Valdmanis V. Water supply, sanitation 
and hygiene promotion In: Jamison DT, Breman JG, 
Measham AR, Evans DB, Jha P, Mills A, Musgrove 
P, editors. Disease Control Priorities in Developing 
Countries. 2nd ed. Chapter 41. Washington (DC): 
The International Bank for Reconstruction and De-
velopment / The World Bank, 2006. 

19. Pincock T, Bernstein P, Warthman S, Holst E. Bun-
dling hand hygiene interventions and measurement 
to decrease health care–associated infections. Am J 
Infect Control 2012; 40:18-27.

20. Pittet D, Allegranzi B, Sax H, Dharan S, Pessoa-
Silva CL, Donaldson L, Boyce JM.  Evidence-ba-
sed model for hand transmission during patient care 
and the role of improved practices. Lancet Infect Dis 
2016; 6:641-52.

21. Grayson ML, Jarvie LJ, Martin R, Johnson PD, Jo-
doin ME, McMullan C, Quin D. Significant reduc-
tions in methicillin-resistant Staphylococcus aureus 
bacteraemia and clinical isolates associated with a 
multisite, hand hygiene culture-change program and 
subsequent successful statewide roll-out. Med J Aust 
2008; 188:633-40.

22. Allegranzi B, Gayet-Ageron A, Damani N, Bengaly 
L, McLaws M., Moro ML,  Donaldson L. Global 
implementation of WHO’s multimodal strategy for 
improvement of hand hygiene: a quasi-experimental 
study. Lancet Infect Dis 2013, 13:843-51.

23. Pessoa-Silva CL, Hugonnet S, Pfister R, Touveneau 
S, Dharan S, Posfay-Barbe K, Pittet D. Reduction of 
health care–associated infection risk in neonates by 
successful hand hygiene promotion. Pediatrics 2007; 
12:382-90.

24. Van De Mortel TF, Kermode S, Progano T, Sansoni,J. 
A comparison of the hand hygiene knowledge, be-
liefs and practices of Italian nursing and medical 
students. J Adv Nurs 2012; 68:569-79.

25. Whitby M, Pessoa-Silva CL, McLaws ML, Alle-
granzi B, Sax H, Larson E, Pittet D. Behavioural 
considerations for hand hygiene practices: the basic 
building blocks. J Hosp Infect 2007; 65:1-8.

26. O’boyle CA, Henly SJ, Larson E. Understanding 
adherence to hand hygiene recommendations: the 
theory of planned behavior. Am J Infect Control 
2001; 29:352-60

27. Larson EL, Early E, Cloonan P, Sugrue S, Parides M. 
An organizational climate intervention associated 
with increased handwashing and decreased nosoco-
mial infections. Behav Med 2000; 26:14-22.

28. Kelcíkova S, Skodova Z, Straka S. Effectiveness of 
hand hygiene education in a basic nursing school cu-
rricula. Public Health Nurs 2012; 29:152-9.

29. Kelcikova S, Mazuchova L, Bielena L, Filova L. 
Flawed self-assessment in hand-hygiene: a major 
contributor to infections in clinical practice?. J Clin 
Nurs 2019; 28:2265-75.

30. Forrester LA, Bryce EA, Mediaa AK. Clean Hands 
for Life™: results of a large, multicentre, multifa-
ceted, social marketing hand-hygiene campaign. J 
Hosp Infect 2010; 74:225-31.

31. Nevo I, Fitzpatrick M, Thomas RE, Gluck PA, 
Lenchus JD, Arheart KL, Birnbach DJ. The efficacy 
of visual cues to improve hand hygiene compliance. 
Simul Healthc 2010; 5:325-31.

32. Thomas M, Gillespie W, Krauss J, Harrison S, Me-
deiros R, Hawkins M, Woeltje KF. Focus group data 
as a tool in assessing effectiveness of a hand hygiene 
campaign. Am J Infect Control 2005; 33:368-73.

Novák et al. Hand hygiene knowledge and compliance



200

ORIGINAL ARTICLE

Screening of undiagnosed depression among elderly primary 
care patients: a cross-sectional study from the Republic of 
Srpska, Bosnia and Herzegovina

Kosana Stanetić1, Verica Petrović1, Bojan Stanetić2, Vesna Kević1, Mirko Stanetić1, Jelena Matović3,  

Srebrenka Kusmuk3, Maja Račić3

1Department of Family Medicine, 2Department of Internal Medicine; School of Medicine University of Banja Luka, Banja Luka, 3Depart-
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ABSTRACT

Aim To examine the prevalence of undiagnosed depression among 
primary care elderly patients in the entity of the Republic of Srp-
ska (Bosnia and Herzegovina) as well as the sociodemographic 
and clinical risk factors associated with depression. 

Methods A cross-sectional study was conducted between April 
and June 2019 in nine towns of the Republic of Srpska. The study 
sample included 1,198 primary care patients older than 65 years 
of age. Research instruments included a sociodemographic questi-
onnaire and Geriatric Depression Scale - Short Form (GDS-SF). 

Results Positive screening test (GDS-SF score > 5), which indica-
tes depression was found in 484 (40.4%) participants. Multivaria-
te regression analysis showed that lower education levels [OR = 
1.565, 95% CI (1.13-2.17)], divorced and widowed [OR = 1.366, 
95% CI (1.16-1.62)], poor financial situation [OR = 1.690 , 95% 
CI (1.25-2.29)], non-home residents [OR = 2.200, 95% CI (1.41-
3.44)], non-hobby patients [OR = 2.115, 95% CI (1.54-2.91) ], 
non-friends [OR = 3.881, 95% CI (2.70-5.57)], patients suffering 
from chronic pain [OR = 2.414, 95% CI (1.72-3.39)], patients with 
daily life limitation activities [OR = 1.415, 95% CI (1.03-1.95)], 
patients with three or more chronic diseases [OR = 1.593, 95% CI 
(1.12-2.27)], patients using five or more drugs [OR = 1.425. 95% 
CI (1.00-2.03)], and patients with history of previous depression 
[OR = 2.858, 95% CI (1.94-4.21)] were at higher risk for depre-
ssion. 

Conclusion The prevalence of undiagnosed depression in the el-
derly in Republic of Srpska is high. Future strategies are needed to 
strengthen screening of geriatric depression in primary health care.

Key words: age, Bosnia and Herzegovina, depression, depressive 
disorder,  Primary Health Care, patients
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INTRODUCTION

The world’s population is ageing rapidly. Betwe-
en 2015 and 2050, the proportion of the world’s 
elderly population is estimated to almost double 
from about 12% to 22%. In absolute terms, this is 
an expected increase from 900 million to 2 billi-
on people over the age of 60. Elderly people face 
special physical and mental health challenges 
which need to be recognized (1).
Depression is one of the common problems in the 
elderly population and a common cause of poor 
functioning of these individuals with reduced 
quality of life. People with geriatric depression 
have reduced life satisfaction, social isolation, 
loneliness, decreased cognitive function, decre-
ased daily life activities and increased risk of 
suicide. Because of their problems, they use the 
health system services more often (2). The World 
Health Organization (WHO) has found that the 
prevalence of depressive disorders in the elderly 
is between 10 and 20% worldwide, varying from 
country to country (3,4). It is estimated that aro-
und 300 million people suffered from geriatric 
depression in 2015 worldwide (5). 
Studies have shown that many associated factors 
contribute to depression of the elderly. Thus, rese-
arch in South Africa has shown that the most im-
portant determinants related to the prevalence of 
depression were female gender, widowhood, and a 
negative subjective sense of health, while positive 
marital status was defined as a protective factor (6).
A study in Scandinavia found that the prevalence 
of major depression in the elderly ranged betwe-
en 0.9% and 9.4% in people living in their own 
households, while the prevalence was higher 
in institutionalized persons (14% to 42%). The 
most important predictors of depression are fe-
male gender, somatic diseases, impairment of 
cognitive function, functional impairment, lack 
or reduction of social contacts and history of pre-
vious depression (7). According to the National 
Institute of Mental Health, more than 6 million 
Americans over the age of 65 suffer from depre-
ssion. A large percentage of those cases, though, 
are never identified or treated (8). The Swedish 
National Study on Aging and Care found that the 
prevalence of depression in the Swedish popula-
tion aged 60-104, as measured by the Geriatric 
Depression Scale was 9.2% (9). A Nepalese sur-
vey on the prevalence of depression in the elderly 

found that more than half of the subjects had si-
gnificant signs of depression (10). 
Depression is both underdiagnosed and undertre-
ated in primary care settings. Symptoms are often 
overlooked and untreated because they co-occur 
with other problems encountered by elderly (11). 
Elderly individuals suffering from depression 
have higher morbidity and mortality, impaired 
neuropsychological health, and a higher depen-
dence in performing daily activities of life (12). 
Depression also increases self-perception of poor 
health, disability, the utilization of health care 
services and costs (1,13,14). 
The epidemiological data in Republic of Srpska 
(RS) on the prevalence of depression in the el-
derly are lacking. Therefore, the aim of our study 
is to determine the prevalence of undiagnosed 
geriatric depression among primary care patients 
as well as the sociodemographic and clinical risk 
factors associated with depression.  

PATIENTS AND METHODS

Patients and study design 

A cross-sectional study was conducted in nine 
towns of RS:  Banja Luka, Doboj, Bijeljina, 
Sokolac, Foča, Trebinje, Gacko, Nevesinje and 
Rudo (covering Northern, Southern, Eastern and 
Western areas of Bosnia and Herzegovina). 
With the population size of 190,730 inhabitants 
older than 65 years of age, calculating a 5% error 
with a confidence level of 95%, and CI 2.88, the 
estimated sample size was assessed to be 1151.  A 
simple random sample selection was made from 
the geriatric patients aggregated across 12 family 
practices. Each family practice chose a dispro-
portionate sample of every third geriatric pati-
ent, who visited their family physicians between 
April 1st and June 30th, 2019,  and who signed 
written informed consent.  Exclusion criteria 
were: currently undergoing depression treatment, 
having psychotic disorders or dementia, and be-
ing nursing homes resident. All study participants 
were informed about the objectives of the study. 
Of 1550 geriatric patients who visited a family 
physician in the study period, 1198 were assessed 
for eligibility and completed the questionnaires.
The Ethics Committee of the Health Center Ba-
nja Luka has given consent to conduct research. 
Directors of the health centers in which the re-
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search was conducted gave their consent to con-
duct the research in their institutions.  The study 
was checked in accordance with the Declaration 
of Helsinki, and all surveyed patients signed a 
written consent to participate in the study.

Methods 

For the purpose of the research, a socio-demo-
graphic questionnaire was designed and it inclu-
ded data on age, gender, place of residence, edu-
cation level, marital status, financial situation, 
hobby, social contacts (socializing with friends), 
chronic pain, loss of a close person in the last 12 
months, restriction in activities of daily living, 
chronic illness, polypharmacy (use of 5 or more 
drugs), and previous episodes of depression. 
To examine the presence of depression, the Ge-
riatric Depression Scale-Short Form (GDS-SF) 
was used (15,16). GDS-SF consists of 15 Dicho-
tomous questions, asking for a Yes/No. The total 
score ranged from 0-15. According to the catego-
rical scoring levels, a score of 0-5 was considered 
normal, >5 suggested depression, and ≥10 was 
highly indicative of depression. GDS-SF transla-
tion into the Serbian language and pilot testing 
had been carried out previously (17). Cronbach’s 
α for the Serbian language was 0.85 and it was 
considered to be good.

Statistical analysis

Data were presented in at least 95% of the included 
patients. Categorical variables were presented as 
numbers and percentages and compared using the 
χ2 test. Continuous variables were expressed as av-
erage with standard deviation or median with the 
first and third quartile and compared using a Stu-
dent T test or Mann-Whitney U test test according 
to the data distribution and number of groups. The 
Kolmogorov-Smirnov test as well as visual assess-
ment were used to assess the normality of distribu-
tion of all continuous variables. All significant risk 
factors from univariate analysis were used in the 
multivariate logistic regression analysis in order to 
identify predictors of depression. 

RESULTS

The survey included 1,198 patients (655 female, 
543 male). Most of the patients were aged 65-80 
years, 947 (79.05%), while at the age of 80 and 
over there were 251 (20.95%) patients. There 

Variable

No (%) of patients

pNo signs 
of

depression

Low level 
of depre-

ssion

High level 
of depre-

ssion
Total

Gender
Male 343

(63.2)
91

(16.8)
109

(20.1) 543
0.072

Female 371
(56.6)

129
(19.7)

155
(23.7) 655

Age
65-79 603

(63.7)
180

(19.0)
164

(17.3) 947
<0.001

≥ 80 111
(44.2)

40
(15.9)

100
(39.8)

251

Place
Rural 226

(49.0)
92

(20.0)
143

(31.0) 461
<0.001

Urban 488
(66.2)

128
(17.4)

121
(16.4) 737

Educa-
tion

Primary 
school

196
(41.8)

103
(22.0)

170
(36.2) 469

<0.001
High school/
university

518
(71.2)

116
(15.9)

94
(12.9) 728

Marital 
status

Married 507
(69.1)

132
(18.0)

95
(12.9) 734

<0.001Divorced 39
(50.0)

19
(24.4)

20
(25.6) 78

Widow 168
(43.5)

69
(17.8)

149
(38.6) 386

Bad 
financial 
situation

Yes 189
(40.8)

103
(22.2)

171
(36.9) 463 <0.001

No 525
(71.4)

117
(15.9)

93
(12.7) 735

Living 
in own 
home

Yes 647
(62.0)

182
(17.4)

215
(20.6) 1044

<0.001
No 67

(43.5)
38

(24.7)
49

(31.8) 154 

Hobby
Yes 397

(78.1)
76

(15.0)
35

(6.9) 508 
<0.001

No 317
(45.9)

144
(20.9)

229
(33.2) 690

Friends
Yes 642

(71.6)
153

(17.1)
102

(11.4) 897
<0.001

No 72
(23.9)

67
(22.3)

162
(53.8) 301

Chronic 
pain

Yes 307
(44.6)

153
(22.2)

229
(33.2) 689

<0.001
No 407

(80.0)
67

(13.2)
35

(6.9) 509

Recent 
lost 
(< 12 
months)

Yes 86
(42.8)

35
(17.4)

80
(39.8) 201

<0.001
No 628

(63.0)
185

(18.6)
184

(18.5) 997

Restric-
tion in 
daily life 
activities

Yes 252
(43.8)

122
(21.2)

202
(35.1) 576

<0.001
No 462

(74.3)
98

(15.8)
62

(10.0) 622

Chronic 
illness

1-2 529
(67.7)

129
(16.5)

123
(15.7) 781

<0.001
≥ 3 185

(44.4)
91

(21.8)
141

(33.8) 417

Poly-
pharmacy  
( ≥5 
drugs)

Yes 216
(42.1)

115
(22.4)

182
(35.5) 513

<0.001
No 498

(72.7)
105

(15.3)
82

(12.0) 685

Prior de-
pression

Yes 65
(28.0)

50
(21.6)

117
(50.4) 232

<0.001
No 649

(67.2)
170

(17.6)
147

(15.2) 966

Table 1. Characteristics of elderly primary care patients with 
undiagnosed depression
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were 737 (61.52%) patients in the urban area, and 
by education level, the majority had completed 
high school or college, 728 (60.77%). In terms 
of marital status, most patients were married, 734 
(61.27%). Most patients stated that they were not 
in a bad financial situation, 735 (61.35%), and 
that they lived in their own home, 1044 (87.15%). 
Most stated that they had no hobby, 690 (57.59%), 
but socialized with friends, 897 (74.87%). More 
than half of the patients suffered from chronic 
pain, 689 (57.51%), and there was no limitation 
in their daily activities, 622 (51.92%). Fewer sur-
veyed patients had 3 or more chronic diseases, 417 
(34.81%) and no polypharmacy, 685 (57.18%). 
There were 232 (19.36%) patients with a history 
of previous depression and 201 (16.77%) had a 
recent loss within one year (Table 1).
Depressive symptoms  (GDS SF score >5) were 
reported by 485 (40.4%) patients; while 22.4% of 
patients had more severe symptoms, highly indi-
cative of depression (score>10) (Figure 1).

Unilateral regression analysis showed that fema-
le gender, age ≥80, rural housing, low educati-
on, living without spouse, poverty, lack of social 
support, presence of chronic pain, recent loss, li-
mitation in activities of daily living, presence of 3 
or more chronic illnesses, use of 5 or more drugs 
in continuous therapy, and earlier depression all si-
gnificantly contributed to the onset of depression. 
Multivariate regression analysis showed that low 
education level (no school or primary school) was 
a risk factor for depression [OR = 1.565, 95% CI 
(1.13-2.17)]. Being divorced or widowed [OR = 
1.366, 95% CI (1.16-1.62)], having low income 
[OR = 1.690, 95% CI (1.25-2.29)], not living in 
their own home [OR = 2.200, 95% CI (1.41-3.44)], 
having no hobby [OR = 2.115, 95% CI (1.54-
2.91)], being socially isolated [OR = 3.881, 95% 
CI ( 2.70-5.57)], suffering from chronic pain [OR 
= 2.414, 95% CI (1.72-3.39)], having limitation in 
daily life activities performance [OR = 1.415, 95% 
CI (1.03-1.95)], having three or more chronic dise-
ases [OR = 1.593, 95% CI (1.12-2.27)], using five 
or more drugs [OR = 1.425, 95% CI (1.00-2.03)] 
and having a history of previous depression [OR = 
2.858, 95% CI (1.94-4.21)] were determinants of 
depression (Table 2).

DISCUSSION 

The results of our study showed a high prevalen-
ce of patients with positive GDS–SF  on  geriatric 
depression, previously undiagnosed in primary 
care patients (40.4%). In the study in South Afri-
ca, Padayachey et al. obtained similar results, 
with the prevalence of depression of 40% (6). 

Variable
Univariate Multivariate

OR 95% CI p OR 95% CI p
Female 1.313 1.04-1.66 0.022 0,945 0.73-1.35 0.945
Age ≥ 80 2,211 1.67-2.93 <0.001 1.300 0.89-1.90 0.177
Rural place 2,038 1.61-2.56 <0.001 1,088 0.78-1.52 0,625
Primary school only 3,443 2.70-4.39 <0.001 1,565 1.13-2.17 0.007
Divorced/Widow 1,711 1.51-1.94 <0.001 1,366 1.16-1.62 <0.001
Bad financial situation 3.624 2.84-4.63 <0.001 1.690 1.25-2.29 0.001
Not Living in own place 2.116 1.50-2.98 <0.001 2.200 1.41-3.44 0.001
Without Hobby 4.208 3.25-5.45 <0.001 2.115 1.54-2.91 <0.001
No Friends 8.008 5.92-10.82 <0.001 3.881 2.70-5.57 <0.001
Chronic pain 4.965 3.81-6.47 <0.001 2.414 1.72-3.39 <0.001
Recent lost 2.276 1.67-3.10 <0.001 1,168 0.79-1.74 0,443
Restriction in daily life activities 3.712 2.91-4.74 <0.001 1.415 1.03-1.95 0.034
Chronic illness (≥ 3) 2,633 2.06-3.36 <0.001 1.,593 1.12-2.27 0.010
Poly-pharmacy  
( ≥5 drugs) 3.662 2.87-4.67 <0.001 1,425 1.00-2.03 0,048

Prior depression 5.260 3.83-7.22 <0.001 2.858 1.94-4.21 <0.001

Table 2. The impact of clinical and socio-demographic characteristics on the prevalence of depression according to uni- and 
multivariate analysis

OR, odds ratio; 95% CI, confidence interval; 

Figure 1. Geriatric depression scale (Short Form) score in 
male and female elderly primary care patients

Stanetić et al. Screening of geriatric depression among elderly
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Results of a study conducted in Ireland in primary 
care showed a high prevalence of depression in 
people over 50 years of age; about two-thirds of 
depressed individuals did not use antidepressants 
or antipsychotics, indicating the need for increa-
sed attention by healthcare professionals to detect 
depression early (18). A Bangladesh study (19) 
showed a high prevalence of geriatric depression 
in healthy people aged 60-80 years (36.9%), which 
is similar to the results of our study; the most im-
portant risk factors for depression included living 
in rural areas, a history of previous depression or 
depression in the family, not engaging in daily life 
activities, not exercising regularly, having no poor 
diet and not engaging in religious practices regu-
larly. Most authors cite the presence of chronic 
conditions in their research as an important deter-
minant of geriatric depression (20). 
Elderly patients often suffer from chronic ob-
structive pulmonary disease (COPD) and asthma, 
and depressive symptoms occur more frequently 
in this group of patients (21). A study in Nepal 
showed the prevalence of undiagnosed depressi-
on in patients with hypertension of 15% (22). The 
results of our study have shown that the presen-
ce of associated chronic diseases is a significant 
risk factor for depression, suggesting the need for 
screening of these patients for depression. 
Although the majority of authors (23-25) proved 
that geriatric depression was more common in 
women, the results of our study did not show a 
significant difference in the geriatric population 
among females vs. males. As a reason for this 
phenomenon, we consider the situation that in 
our country, women, after retirement, are much 
more engaged in domestic and other household 
chores, feeling more useful, which could be a 
reason for the lower prevalence of depression in 
our respondents than in other studies. 
Comparing the results of other similar studies con-
ducted in other countries, the associated risk fac-
tors for geriatric depression are the same or similar. 
One of important reasons for the high percentage 
of undiagnosed depression in elderly patients in 
Republic of Srpska is the fear of creating addic-
tions and side effects of antidepressant drugs and 
the stigma of going to a psychiatrist and using 
psychoactive drugs. Medical disease treatment 
is still more socially accepted compared to the 

treatment of mental disorders, which is why most 
patients somatize their illnesses and do not recei-
ve adequate treatment.
Many authors, considering that geriatric depre-
ssion is a global problem worldwide, recommend 
mass screening programs for early detection of 
depression in the elderly. Primary care provides 
good opportunities to identify undiagnosed men-
tal disorders, especially in patients with somatic 
comorbidities (26). 
Given that elderly with depression are at risk for 
dementia, coronary heart disease, stroke, carcino-
ma, and suicide, the need for disease prevention 
is imposed, especially in patients with underlying 
known risk factors. In order to better solve this 
problem, it is necessary to cooperate with physi-
cians in primary health care with secondary and 
tertiary levels of health care (27,28).
To our knowledge, this is the first study exploring 
the prevalence of geriatric depression among the 
population of the Republic of Srpska. The sam-
ple size is large and representative of the coun-
try. However, there are several limitations to be 
discussed. The cross-sectional design allowed 
data collection at a single point of the time. There 
might be other risk factors associated with geria-
tric depression, not analyzed in the current study. 
Future, longitudinal studies exploring the effec-
tiveness of the mandatory screening of geriatric 
depression in family medicine are required.
In conclusion, the results of this study showed 
a high prevalence of participants with positive 
screening test on geriatric depression, previou-
sly undiagnosed, among primary care patients in 
the Republic of Srpska. Depression is associated 
with a number of associated risk factors, and spe-
cial attention should be paid to the patients ha-
ving them. To address psychological well-being 
of elderly individuals, future strategies are nee-
ded to strengthen screening and early detection 
of geriatric depression in primary health care, 
which is the point of the first contact between pa-
tients and healthcare system.
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ABSTRACT

Aim Ethical values are the basis of the behaviour and performance 
of professional care staff. This study aimed to identify inter-profe-
ssional ethical values in aged care. 

Methods This qualitative thematic content analysis study was con-
ducted in Khorramabad, Iran, from September 2018 to June 2109, 
and 36 core members of the aged care team (including 24 nurses, 
5 physicians, 3 physiotherapists, and 4 social workers) were se-
lected through the purposive sampling method and interviewed in 
depth. The data were analysed using the directed content analysis 
and the method of Zhang and Wildemuth. 

Results Four main themes of providing professional care, preser-
ving the integrity of the aged, observing the dignity of the aged, 
establishing human relationship, along with 21 subthemes were 
extracted as ethical values in aged care.  

Conclusion The results of this study indicate that providing et-
hical aged care is influenced by the specific conditions of this 
age group. In addition to general ethical values such as providing 
professional care, providing ethical aged care is based on ethical 
values such as promoting social interaction, promoting peace and 
comfort, preserving and promoting independence, and autonomy 
in aged care. Promoting collaborative care and paying more atten-
tion to the human dimensions of communication and interaction 
were other emphasized values.

Key words: elderly, ethical aspects, Islamic Republic of Iran, me-
dical ethics, nursing ethics
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INTRODUCTION

An increase in the population of older adults is 
a global issue (1). Iran, an ancient country 2500 
years old and rich in culture with a population 
of about 80 million, is not an exception in this 
regard. Currently, the population of older adults 
is 6.1% and it is estimated to exceed 11% of the 
total population by 2036 (2). Older adults need 
more care due to the higher prevalence of chronic 
diseases (3). Caring behaviour contains all the 
functions, recognitions, feelings, thoughts, con-
ceptions, movements, gestures, looks, and acti-
ons through which care is provided to the care re-
ceiver, and this caring behaviour has to be based 
on ethics (4). Providing ethical caring is also ba-
sed on values. Every person has personal, socio-
cultural and professional values which form his 
or her life and make his or her life meaningful. 
These values interact with one another, and in-
fluence the ethical decisions of the person (5,6). 
These values originate mainly from cultural envi-
ronment, groups and social systems, religion, and 
experiences of the individual over many years (7). 
Values are general and main laws of guiding acti-
ons, and a basis for valuing performances, inten-
tions, and motivations (8). Professional care staff  
are involved daily in the ethical issues of patient 
rights, autonomy, informed consents, and decisi-
on-making problems (9). These difficulties and 
problems are far more in aged care since older 
people are more vulnerable due to discriminatory 
perspective against older adults, and their physi-
cal and cognitive problems (10-12). Ethical valu-
es can have a significant impact on care activities 
and responding to these questions and difficulties 
(13). Although the issues of respect, dignity and 
autonomy in aged care have been dealt with in 
the literature (14), little attention has been paid to 
the issue of ethical values in aged care. The four 
basic principles of ethics, as the general guideline 
of performance, have specified the dos and don’ts 
in general (15); therefore, they are not sufficient 
to provide ethical care for the aged. On the other 
hand, ethical values are influenced by social and 
cultural systems (7), and particular societies need 
their own particular ethical values to provide et-
hical care. 
Therefore, the present study was conducted to 
investigate inter-professional ethical values in 
Iranian aged care.

EXAMINEES AND METHODS

Study design

This qualitative thematic content analysis study 
investigated inter-professional ethical values 
in aged care from the perspective of the core 
members of the aged care team including ge-
neral practitioners (GPs), nurses, social wor-
kers and physiotherapists. The study was con-
ducted from September 2018 to June 2019 in 
the nursing homes and educational hospitals 
affiliated to Lorestan University of Medical 
Sciences and the University of Social Welfare 
and Rehabilitation Sciences. The sampling was 
obtained from the nurses working in the nur-
sing homes and some wards of the hospitals 
(internal, surgery, orthopaedics, neurology, and 
emergency department), who had more experi-
ence working with older adults. The participa-
ting social workers and physiotherapists were 
selected from the hospitals, and the doctors 
from the clinics.
The purposive sampling method was used, and 
attempts were made to use individuals who wo-
uld provide the researchers with the best and 
most information due to their work experience. 
The sampling was continued to the point of data 
saturation. The criteria for entering the study 
included willingness to enter the study and work 
experience in aged care for at least one year. 
The necessary permission to conduct the study 
was obtained from the Ethics Committee of the 
University of Social Welfare and Rehabilitation 
Sciences.

Methods

The data were collected through semi-structured 
in-deep interviews both individually and using 
focused group discussions. The total number of 
22 interviews were conducted by the  physicians, 
nurses, social workers or physiotherapists. Three 
of them were group interviews, and other 19 in-
terviews were performed individually. 
The interviews took 25 to 90 minutes. Before the 
group discussion sessions, necessary arrange-
ments were made about the time of the sessions. 
The necessary permission to record the voices of 
the participants was obtained, and they were en-
sured about the confidentiality of the data. 
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The interview started with these general questions: 
‘’Based on your experience, what ethical issues 
do you face in providing aged care?’’ ‘’Have you 
ever been in a situation in which your professional 
judgment about care decisions has been challen-
ged?’’ ‘’What decision did you make in that situ-
ation?’’ ‘’What was the basis of your decision?’’ 
The interview was continued based on the parti-
cipants’ answers through asking questions such 
as ‘’Based on your experience in providing aged 
care, what ethical considerations are needed to 
be respected?’’, and this was continued to the 
time that no new data would be recognized. The 
data saturation was obtained through interviews 
with a total of 36 individuals. 

Statistical analysis 

According to the review of the literature conduc-
ted on ethical values in aged care before the stu-
dy, the directed content analysis was used. The 
direct content analysis method is used when there 
are previous studies and theories about the inten-
ded phenomenon, but the phenomenon needs to 
be developed further. In this case, the existing 
research helps the researcher to focus more on 
the research question, and helps the initial codi-
fication and the determination of the relationship 
between the codes (16).
This study was part of a larger research, and be-
fore conducting the present study, a review was 
carried out based on the content analysis of the 
literature, and ethical values in aged care were 
extracted in 6 categories and 19 subcategories. 
The ethical values categories and subcategories 
of the review study were considered as the fra-
mework of the present study.
The data analysis was conducted manually and 
using the Zhang and Wildemuth method (17). Af-
ter the interviews were listened to several times, 
they were transcribed verbatim and recorded in 
Word files. The data analysis was performed by 
two of the main researchers of the study. To ensu-
re the data credibility, in addition to considering 
the long-term involvement of the researchers in 
the subject of the study, various methods inclu-
ding individual interviews, focused group dis-
cussions, and field notes were applied. Also, to 
examine similar understanding and to find possi-
ble errors in the interpretation and identification 
of the themes, the external observer method was 

used. Furthermore, to confirm the data, they were 
given to some of the participants of the study. 
The dependability of the findings was validated 
by the similar results obtained by the two rese-
archers involved in the study. To examine tran-
sferability, attempts were made to provide a rich 
description of the findings.

RESULTS

A total of 36 individuals participated in the study 
(including 24 nurses, 5 GPs, 3 physiotherapists, 
and 4 social workers), out of whom ten indivi-
duals were males. The age range of the partici-
pants was 24 to 50 years (mean of 33 years), and 
their work experience ranged from 2 to 18 years 
(mean of 9 years). Out of all the interviews, 1,116 
initial codes, 4 main themes and 21 subthemes 
emerged. The themes and their relevant subthe-
mes have been explained in details (Table 1). 

Themes Subthemes

Providing professional care 

Knowledge and skills
Commitment and working conscience
Promoting collaborative care
Justice
Beneficence

Preserving integrity of the 
aged

Promoting social interaction
Promoting peace and comfort
Preserving safety

Observing the dignity of 
the aged

Respect
Positive attitude toward old age
Preserving and promoting independence
Observing autonomy
Observing privacy and confidentiality
Respecting values
Flexibility in providing care

Establishing human relati-
onship

Gaining confidence and trust
Honesty and truth
Empathy
Compassion and kindness
Patience
Altruism

Table 1. The themes and subthemes of ethical values in aged 
care

Providing professional care 

According to the participants, one important va-
lue in aged care is providing professional care. 
The subthemes were ‘’knowledge and skills’’, 
‘’commitment and working conscience’’, ‘’pro-
moting collaborative care’’, ‘’justice’’, and ‘’be-
neficence’’ as ethical values.
Knowledge and skills. Providing aged care 
requires specialized medical knowledge, and 
knowledge of various social and psychological 
dimensions. From the perspective of the partici-
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pants, professional competence needs to be up to 
date scientifically.
‘’The doctor should know that communicating 
with older adults is more different …. The doctor 
should know that diseases and signs of the onset 
of diseases in older adults are different from tho-
se in other persons in the community’’ (Interview 
13, physician).
Commitment and working conscience. Com-
mitment and working conscience as an ethical 
value requires the accurate and timely perfor-
mance of professional duties, responsibility, ava-
ilability, and accountability. God’s surveillance 
over actions and complete performance of duties 
based on the call of conscience were considered 
by the participants as a stimulus for the follow-up 
of further patient care affairs. 
‘’The doctor should be a careful person, be dis-
ciplined, come on time, do the visit on time, go 
on time, and be available at any time of day and 
night’’(Interview 7, nurse).
Promoting collaborative care. Providing effec-
tive treatment and care is not possible without the 
participation of care team members and the coo-
peration of older adults and their families, con-
sidering the chronic and numerous problems of 
older adults. Therefore, members of health care 
team should interact continuously in managing 
patients’ problems and treatment, consult each 
other, and share their experiences with the other 
members of the team. 
‘’Well, anyway, treatment is teamwork in itself. 
… It demands various specialties; it demands va-
rious people’’ (Interview 13, physician).
Older adults have high care load, and providing 
high-quality and satisfactory care requires the co-
operation of older adults and their companions. 
Older adults feel more comfortable with their fa-
mily members, especially in meeting their basic 
needs. The cooperation of families is also impor-
tant in better understanding older adults and their 
problems, preparing them for invasive procedu-
res, following their adherence to treatment, and 
receiving better care.
‘’Most of them like to have companions, someone 
to visit them and help them in their affairs’’ (In-
terview 15, nurse). 
Given the role of families and companions in 
care, permitting companions’ presence, intimacy, 

and providing their comfort to encourage coope-
ration are effective.
Justice. Another subtheme in providing professi-
onal care to the aged is justice as an ethical value. 
According to the participants, providing care to 
older adults regardless of age, culture, religion, 
ethnicity, financial status, residence (urban or ru-
ral) and even appearance is an ethical value. 
‘’I say when you are a caregiver, it shouldn’t 
make any difference for us. A care receiver is a 
care receiver, whether young, middle-aged or 
old, no difference’’ (Interview 8, social worker).   
Beneficence. Beneficence as an ethical value was 
another subtheme of the study. Dealing with the 
treatment of older patients requires special attenti-
on to treatment course, its usefulness, and its costs. 
Beneficence as an ethical value from the perspecti-
ve of the participants of the study was presented as 
the introduction of the best treatment course with 
the fewest side effects and the highest usefulness 
for improving the health and life quality of older 
adults. Also, given the financial concerns of the 
most older adults, their economic benefits should 
be taken into account, and imposing additional 
costs on them should be avoided.
‘’In my opinion, this is the art of a doctor to 
choose priorities, to deal with those issues that 
help the patient most, and to ignore some other 
issues’’ (Interview 22, physician).

Preserving integrity 

Preserving integrity is considered as a prerequ-
isite for good care and treatment. The theme 
included subthemes of ‘’promoting social inte-
raction’’, ‘’promoting peace and comfort’’, and 
‘’preserving the safety of the aged’’.
Promoting social interaction. Social interacti-
ons have a tremendous effect on the health and 
well-being of older adults. Therefore, any effort 
to promote the social interaction of older adults is 
considered as a value. Older adults’ interaction is 
promoted through encouraging the family and the 
public to have continuous meetings with intimate 
talking with them, having continuous communica-
tion and interaction with them even during cares 
and procedures, and also encouraging them to in-
teract with one another. From the perspective of 
the participants, losing social interaction is equal 
to the feeling of inefficiency in older adults.
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‘’Older adults feel inefficiency when they lose 
their social interactions’’ (Interview 16, nurse).
Promoting peace and comfort. Promoting peace 
and comfort as an ethical value is, in fact, paying 
attention to the physical and mental dimensions 
of older adults. Reducing older patients’ con-
cerns about the disease and the treatment proce-
ss, paying more attention to anxious and worried 
older adults, reassuring, relieving pain and suffe-
ring, and providing a comfortable and relaxing 
care atmosphere and environment were among 
the codes suggesting this theme.
‘’Pain has to be controlled at any cost because 
it severely worsens the patient’s quality of life’’ 
(Interview 20, physician). 
Preserving safety. Being aware of older adults’ 
vulnerability, knowing safe care, preventing falls 
and bed sores, being careful in treatment and drug 
prescription, and also protecting older adults aga-
inst abuses are among the emphasized measures 
related to this theme. From the perspective of the 
participants, preserving the safety of the aged is 
important since damages to older adults may be 
irreparable. 
‘’If something happens to older adults, their tre-
atment will take longer and will be harder… So, 
safety is more important in these people’’ (Inter-
view 6, physiotherapist). 

Observing dignity 

Observing the dignity of the aged was introduced, 
based on the experience of the participants, in the 
form of the subthemes of ‘’respect’’, ‘’preser-
ving and promoting independence’’, ‘’observing 
autonomy’’, ‘’observing privacy and confidenti-
ality’’, ‘’respecting values’’, and ‘’flexibility in 
providing care’’. 
Respect. Respect for the older is rooted in the 
Iranian culture and religious instructions, and all 
the participants strongly emphasized respect of 
the aged as an ethical value. The participants paid 
special attention to age differences between older 
adults and staff, and the child-like look of the older 
adults at the staff. Having respectful behaviour, 
carefully choosing words while talking to them, 
using proper words to call them, respecting their 
personality, standing up in front of them, asking 
them to sit down, not seeing them as an object or 
impaired device, respecting their social identity, 

and applying religious orders to observe their res-
pect are all suggestive of respect in aged care.
‘’We should be careful about the sentences and 
words we use for these people. And calling them 
is important’’ (Interview 2, nurse).
Positive attitude toward old age. One important 
ethical value which, from the participants’ per-
spective, has an important role in providing aged 
care is attitude toward older adults. In their view, 
older adults are not dependent and disabled indi-
viduals, but they are beneficial persons and the 
spiritual wealth of the community, and negative 
attitudes toward older adults lead to providing 
lower-than-necessary care to them. Therefore, 
awareness of their own viewpoint about older 
adults is important, and having positive attitude 
is considered as a value.
‘’Socially, what we have learned in the commu-
nity may affect our professional behaviour. Be-
cause we know that the therapeutic outcome is 
weaker, we may be less willing to admit the older 
adult’’ (Interview 18, physician).
Observing autonomy. According to the partici-
pants, although older adults may be dependent on 
others in various aspects, this dependence does 
not violate the principle of autonomy and, like 
other age groups, all therapeutic and care inter-
ventions should be based on the choice and prio-
rity of older patients.
‘’We should let the patient choose treatment pro-
cedures and other things freely’’ (Interviews 18, 
physician). Awareness of the disease, treatment 
process, and other related issues is the patient’s 
right. Information needs should be fulfilled suffi-
ciently and at the right time on the request of ol-
der patients and their companions.
‘’The treatment process should be explained well 
for the patient…This is really a part of patient’s 
right’’ (Interviews 20, physician).
Preserving privacy and confidentiality. Not vio-
lating the privacy of older adults, observing their 
physical privacy, not touching their belongings, 
making a private environment at the time of visits, 
not exposing their body too much, and providing 
care by a caregiver of the same sex were some of 
the codes suggestive of observing privacy. 
‘’I think it (privacy) is not only important but 
also more important compared to other ages’’ 
(Interview 5, nurse). 
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The experience of the participants referred to 
the importance of preserving the information of 
older adults’ diseases even from some family 
members and companions. Obtaining patients’ 
consent to give their information to others, not 
writing patients’ names above their beds, provi-
ding the necessary conditions for sharing private 
matters with the practitioner, not talking about 
older adults’ diseases in the presence of visiting 
people or other care receivers were some of the 
behaviours associated with confidentiality as an 
ethical value.
‘’Patients being visited by their relatives don’t 
like others talking about their diseases at that 
time.’’ (Interview 1, nurse). 
Preserving and promoting independence.  An 
important subtheme is preserving and promoting 
the dependence of the aged from various aspects, 
especially physically and functionally, as an et-
hical value. From the perspective of the partici-
pants, staff should have sufficient knowledge of 
the degree of independence of older adults, and 
care measures should be directed toward preser-
ving and promoting independence of older adults 
particularly in activities of daily living. 
‘’If the old patient is a completely independent 
person and you take that independence, the pati-
ent doesn’t really want you to be the nurse. He’ll 
have a bad feeling toward you, feeling that you’ve 
come to take his power’’ (Interview 17, nurse).
Respecting values. Respecting values is a subthe-
me to preserve the dignity of the aged. Most of the 
participants of the study referred to the necessity 
of professional care staff’s awareness of older 
adults’ beliefs, culture, values, and cultural and 
generational differences, and providing conditions 
for fulfilling their spiritual and religious needs. 
Lack of paying attention to values leads to interfe-
rences in communication, creation of a gap betwe-
en the practitioner and the patient, and a negative 
impact on the treatment process.
‘’When the patient feels that we do not believe 
in the things that he believes in,  …for example, 
we ridicule those things, actually, the desired 
communication is not made … I think the tre-
atment process in this case will be slower, if not 
ineffective’’ (Interview 22, physician).
Flexibility in providing care. A subtheme which 
indicates preserving the dignity of the aged is 

flexibility in providing care as an ethical value. 
According to the participants, professional care 
staff, particularly in hospitals and nursing homes 
should have a good understanding of older adults 
in terms of personality characteristics, habits, 
spirits, and expectations, avoid high adherence to 
routines, and possibly have the necessary flexibi-
lity for the requests and needs of older adults in 
accordance with their habits and spirits.
‘’Because we have lived with these habits, we 
have to respect the habits and try to prepare the 
previous conditions…, so that they won’t feel that 
they are imprisoned’’ (Interview 12, nurse).

Establishing human relationship

Establishing human relationship as a main theme 
includes the subthemes of ‘’gaining confidence 
and trust’’, ‘’honesty and truth’’, ‘’empathy’’, 
‘’compassion and kindness’’, ‘’patience’’, and 
‘’altruism’’. 
Gaining confidence and trust. Professional care 
staff, due to their understanding of older adults 
and their companions, should behave in practice, 
actions and speech in such a way they gain the 
trust of older adults and their companions. Ga-
ining patient’s trust is a factor in accepting the 
treatment, cooperating in the care process, and 
advancing the therapeutic goal. 
‘’The best thing is that she trusts you. She pre-
sents her body as her best divine gift. She should 
know that you’re a good trustee’’ (Interview 16, 
nurse).
Honesty. Based on the experience of the partici-
pants, honesty as a known ethical value is facili-
tated by establishing human communication with 
older care receivers through honesty in words 
and deeds with older adults and their compani-
ons, and saying the facts of the disease and tre-
atment, of course by considering special aspects 
to prevent discouragement. 
‘’I give information to them as far as possible, 
and say that they have the possibility of not 
getting better. But I don’t disappoint them. In my 
opinion, false hope shouldn’t be given’’ (Inter-
view 7, physiotherapist).
Empathy. The experience of the participants in 
the study indicated the strong need of older adults 
to have intimate talks and chats with care staff 
about problems. Empathy naturally requires un-
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derstanding older adults and their conditions, and 
spending time for them. This position was evi-
dent in the statements of most of the participants. 
‘’In ethical issues, attention, empathy, and com-
panionship mean that he will talk first’’ (Inter-
view 21, physician).
Compassion and kindness. According to the 
participants of the study, professional caregivers 
can provide older adults with good and high-qu-
ality care when they like older adults and show 
this friendship and intimacy in their speech and 
actions. Showing attention and kindness to older 
adults was evident in the statements of the par-
ticipants. The need of older adults for attention 
and affection, and the appropriate response to 
this need lead to their recovery. 
‘’They felt I was someone who liked them. 
Everybody can give drugs to them, but the care 
beyond giving drugs is the care at home provided 
by mothers who do it for the person they like’’ 
(Interview 10, nurse).
Patience. Taking care of older patients requires 
more patience due to the physical, mental and 
emotional problems that they have. Spending 
more time for older adults, having patience and 
tolerance against their aggression, not nagging, 
listening to them patiently, and answering their 
repeated questions patiently are among the exam-
ples of patience as an ethical value.
‘’When he visits a doctor, he might speak freely, 
talking about his sight problems and poor hea-
ring. The doctor should be open-hearted and to-
lerant, and is expected to listen to the older adult 
eagerly’’ (Interview 22, physician).
Altruism. In this study, another theme is altrui-
sm as an ethical value. Accordingly, professional 
caregivers try hard to help older people as hu-
man beings needing help and support, without 
any financial gain, even during non-working 
shifts. This ethical value requires dedication in 
providing care, and providing low-level care to 
satisfy basic needs, and this is not even the pro-
fessional duty of the individual. An altruist dedi-
cates himself or herself to patients and looks at 
older adults as valuable human beings and not as 
commercial commodities. This view contributes 
to the further advancement of therapeutic goals.
‘’His philanthropic feeling should be more than 
others to be able to work with them (older adults), 

otherwise they can’t be provided with good care’’ 
(Interview 5, nurse).

DISCUSSION

This study aimed to obtain ethical values in aged 
care in Iranian population. Based on the results, 
providing professional care is an ethical value. 
Having knowledge, skills and experience was 
emphasized by many of the participants in the 
study. Having knowledge and skills has been 
considered as an ethical value in the development 
of nursing ethical codes in some studies (7,18). 
Lack of knowledge in providing aged care was 
an ethical challenge in Nordam et al. study, and 
a factor of nurses’ disinterest in aged care and 
their feeling of irresponsibility for older adults’ 
unusual behaviours (12). Jonasson et al. consi-
der knowledge and experience as an important 
factor in performing care duties, providing safe 
care, beneficence, and not harming the aged (19). 
Adequate knowledge is a prerequisite for provi-
ding ethical care to provide care and interaction 
with older adults (20). Also, commitment and 
accepting responsibility have been highlighted 
by many studies as an ethical value. Professional 
commitment, accountability, conscientiousness 
and accepting responsibility were among the et-
hical values in Shahriari et al. study (21). This 
finding suggests that belief in God’s surveillan-
ce over human actions and working conscience 
is influenced by culture, and not only nurses but 
other health care providing staff in Iran have a fa-
vourable opinion about working conscience as an 
ethical value. Commitment and working consci-
ence as an ethical value has been proposed alon-
gside other topics such as accepting responsibi-
lity in various countries of the world (7,22,23). In 
analysing the concept of responsibility, Ghasemi 
et al. introduced commitment to professional du-
ties as an ethical value (24). Promoting collabo-
rative care is one unique value in providing aged 
care in this study, which has been dealt with less 
in studies related to ethical values. Based on the 
results of a study by Pullonet al. teamwork has 
useful effects including paying more attention 
to patients, increase in care quality, and staff’s 
better performance in a team framework. In their 
study, the patients considered themselves as they 
are a part of the team and requested to play roles 
in their health care (25). The professional care 
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staff in Vyt’s study reported a significant value 
for good teamwork (26). One of the criteria for 
good and professional care is justice. Because of 
the prevalence of discriminatory views against 
older people, the ethical value of justice plays a 
more important role in elderly care (19). Maile 
et al. introduce equal care without discrimination 
based on religion, culture, age, and medical con-
ditions as one of the criteria of good care (27). 
Preserving integrity requires attention to all the 
psychological and social aspects of older adults 
as human beings. Randers and Mattiasson in the-
ir study have pointed to respect for older adults’ 
integrity (28). In this study, promoting social in-
teraction is a unique and specific ethical value in 
aged care which has less been addressed in the 
literature and professional ethical codes. Older 
people suffer from loneliness in the end of the-
ir lives due to the losses that they experience. 
On the other hand, hospitalization or transfer to 
nursing homes complicates their situation. The-
refore, they feel the need for social interaction 
more. Considering human beings as social bein-
gs with social needs has been defined as one of 
the central values in the development of ethical 
codes for aged care in nursing homes in Austra-
lia (29). The literature review has not referred to 
promoting peace and comfort as an ethical value. 
However, looking at the indicators of this theme 
suggests its similarity with preserving physical 
and psychological integrity which has been re-
ported by some studies (30). Lin refers to conve-
nience as a forgotten central value and one of the 
main components of nursing care. Quoting from 
Kolcaba and Wykle, Lin considers providing 
comfort and convenience as a factor for faster 
recovery, better coping with the disease, faster 
rehabilitation and even calm death (31). Preser-
ving safety and preventing damage in aged care 
is also important in that they are more vulnera-
ble physically and subject to abuses due to their 
dependency on care providers and possibly due 
to having more cognitive problems. Preserving 
safety is among the ethical codes introduced in 
the Canadian Nurses Association and in Rassin’s 
study (22, 32). This value is in line with the ethi-
cal value of non-maleficence. 
Respecting older people in interactions has been 
emphasized in Iranian culture and Islam. It seems 
that respecting older people is also important in 

other cultures (33, 34) because many studies have 
referred to respecting older adults in interactions 
and also when handling and examining them 
(20). Another finding of this study was positive 
attitude toward old age as an ethical value. As the 
literature shows that behaviours are directly or 
indirectly influenced by attitudes (35), the parti-
cipants of the study referred to the effect of ne-
gative attitudes on the quality of care providing. 
Nordam et al. reported the presence of negative 
attitude toward older adults in the community 
and in care staff, and staff’s disinterest in older 
patients (12). Positive attitude influences the 
quality of providing care and the observance of 
other values including respect, autonomy, justice 
in providing care, and allocation of resources to 
older adults (20, 36). Autonomy as one impor-
tant aspect of human life is also a main ethical 
value in this study. Shahriari et al. have pointed 
to nurses’ lack of attention to care receivers’ au-
tonomy, which is not consistent with the results 
of this study (21). The difference in the results 
may be due to the difference between the parti-
cipants. In this study, most of the GPs referred to 
observing autonomy. In the health system of Iran, 
most care and therapeutic decisions are made by 
physicians. Autonomy is one of the four princi-
ples of ethics, and many studies have addressed 
observing autonomy in aged care (33, 34). Based 
on the results of this study, promoting the inde-
pendence of older adults, particularly in nursing 
homes, is important for them, and many studies 
have pointed to the value of independence for ol-
der adults (37-38). According to the participants, 
observing the physical privacy of older adults 
is even more important than that for young pe-
ople. Observing privacy and confidentiality is 
an ethical value in nursing ethical codes and in 
related studies (21, 39). Given the significan-
ce of religious beliefs in old age, particularly in 
Iranian elderly, respecting religious values and 
fulfilling spiritual needs have been highlighted 
by some studies, being similar to the results of 
the present study (40). Concerning establishing 
human communication, studies, in line with the 
results of the present study, have also referred to 
gaining confidence and trust, empathy with older 
adults, and patience and kindness in behaving as 
the necessities of providing aged care (19, 41). 
Attention and kindness lead to a feeling of reco-
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very and health in older adults. Koskenniemi et 
al. consider behaving in a friendly way and using 
words kindly as favourable to older adults (14). 
Establishing human communication is an ethical 
value in providing nursing care (21). 
One of the limitations of this study is the sam-
pling from all the main members of the aged care 
team; therefore, there is a possibility of a challen-
ge to the generalization of the results to all care 
team members. Another limitation is the possi-
bility of some of the participants’ inconvenience 
in the presence of others, and thus not revealing 
their experiences in group discussions. Some 
of the participants expressed their opinions and 
comments instead of their experiences, and the 
researchers tried to become aware of their expe-
riences by asking more questions.
In conclusion, the results of this study indicate 
that providing ethical aged care is influenced by 
the specific conditions of this age group. In addi-
tion to general ethical values such as providing 
professional care, providing ethical aged care is 
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ABSTRACT

Aim To explore the experiences of registered nurses in assessing 
postoperative pain in hip fracture patients suffering from dementia 
in nursing homes.

Methods The study was designed as a qualitative study using 
data from a self-reported questionnaire form. Data were collec-
ted through the self-administered questionnaire with 23 questions, 
mainly addressing demographic and social data, information about 
communication and pain assessment. 

Results All nurses reported that large part of verbal communica-
tion with dementia patients was lost, and non-verbal communica-
tion was very important to optimize the care of these patients in 
postoperative situations. An assessment of pain in patients with 
dementia and hip fractures was a complex process because cogni-
tive ability of these patients was reduced.

Conclusion Registered nurses need to know various and different 
forms of evaluation and tools to assess the experience of pain in 
patients with dementia who had undergone surgery for hip fractu-
res. This is a complicated task, which requires a great deal of time, 
and means that nurses must work together with other medical staff, 
using a holistic approach.

Key words: pain management, pain measurement, registered nu-
rses, retirement
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INTRODUCTION

As the population grows generally older, demen-
tia is becoming more common. In 2018, there 
were approximately 57.8 million people suffe-
ring from dementia throughout the world and  
there are nearly 8.1 million new cases of demen-
tia every year worldwide (1). On the other hand, 
hip fractures are one of the most common and 
debilitating injuries that affect the elderly popu-
lation worldwide, with a global incidence estima-
ted to be around 1.6 million fractures annually 
(2) Treatment of the pain in the patients with 
hip fracture and dementia presents a particular 
challenge. Since elderly patients with dementia 
or communication difficulties are often unable to 
communicate their pain experiences verbally or 
in sufficient detail, their pain is often not recogni-
zed, or it is not effectively treated. 
Registered nurses (RN) provide expert care on 
the basis of scientific research, according to the 
Swedish Board of Health and Welfare (3). They 
must be able to observe, assess, plan, implement 
and evaluate their patients’ needs, so it is impe-
rative for them to acquire the necessary skills, 
especially for dementia patients, since these pa-
tients are unable to express themselves clearly. 
Undetected and untreated pain in demented pati-
ents can cause cognitive (decreased attention and 
concentration) and behavioural (aggression and 
depression) problems, which cause an increase in 
care demand, caregiver dependency and the need 
for health system (4). 
It is clear that the assessment of and communicati-
on relating to pain in dementia patients is challen-
ging for medical staff, since these patients do not 
find it easy to express their pain (5,6). It has been 
acknowledged that there is a lack of adequate eva-
luation and treatment of pain in hospitals (7) and 
patients’ mental illnesses make the challenge even 
greater (8). To some degree, this is because these 
patients find it difficult to remember the pain they 
suffered in the past, understand the pain they are 
currently suffering and talk about it in a compre-
hensible way. It is possible that they no longer have 
any memory of pain (9), and on the other side he-
alth care professionals are often under severe time 
pressure and are frustrated in their work, whether 
they work in nursing homes (10,11) or hospitals 
(12,13). After surgical procedures, many different 
medical professionals participate in the commu-

nication and assessment of pain. The physicians 
prescribe analgesics, but RN evaluate and give the 
pain medication to the patients (14,15). Patients in 
pain post-surgery are a particular problem, since 
their wishes and ability to communicate with them 
are very individual (16,17). The communication 
between RN and patients was described by Tra-
velbee as a person-to-person relationship (18). It 
takes place in four phases: the initial encounter, 
emerging identities, empathy and sympathy. The 
RN and the patient pass through these phases to 
obtain understanding of one another and be able 
to relate to one another as people rather than nurse 
and patient.  Sympathy is defined as the situati-
on in which people have the ability to be actively 
interested in another person’s feelings. Travelbee 
says that sympathy is not possible at a distance. 
The present article, which deals with communi-
cation in the work done by RN, was inspired by 
two aspects of Travelbee’s research: consideration 
of sympathy as an important aspect of the relati-
onship between a RN and a patient and the concept 
of that relationship as between two human beings. 
There is a limited amount of literature investiga-
ting the way RNs act in response to “problematic 
patients”, especially in terms of the theoretical 
study of emotional labour and engagement or 
detachment, in the context of care-giving. There 
may be problems in communication due to the 
lack of practical, day-to-day guidelines to help 
ease stress and facilitate communication (19,20). 
Registered nurses act as advocates for patients 
and need to be proactive in ensuring that older 
people have adequate pain relief (21). 
The aim of this study was to explore the expe-
rience of registered nurses in the assessment of 
pain and communication with hip fracture pati-
ents with dementia in nursing homes. 

PARTICIPANS AND METHODS

Participants and study design

The study was designed as a qualitative study 
assessing postoperative pain in hip fracture pa-
tients suffering from dementia in nursing homes 
using data from a self-reported questionnaire 
form. Data were collected through a questionnai-
re with 23 questions.
The study was conducted at three nursing homes 
in the northern part of Gothenburg. The heads of 
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the centres were contacted by the first author and 
were asked to permit the RN to participate volun-
tarily in the study. Only nurses with more than 
five years of experience of working with fracture 
patients with dementia were eligible to take part 
in the study. Questionnaires were sent to 30 regi-
stered nurses and 24 of them (78%) returned the 
completed questionnaires. The participating nur-
ses were between 42 and 61 years of age (median 
51.5) and they had worked as registered nurses 
for between six and 33 years (median 18.5 years). 

Methods 

The data were collected between January 2017 
and August 2018 (by the first author) through the 
self-administered questionnaire. The study que-
stionnaire contained 23 items mainly addressing 
demographic and social data, information about 
communication and pain assessment, the attenti-
on and awareness of the health-care professionals 
on the ward and suggestions for improving nur-
sing. For the purpose of the study, all 23 questions 
were analysed. They were related to age, gender 
(m/f), educational level and years of experience 
as a registered nurse and candidate examination 
(yes/no). The questions about communication 
and pain assessment in fracture patients with de-
mentia were written as standard questions and 
the nurses were able to write and describe things, 
as much as they wanted (Table 1).

Statistical analysis

A qualitative content analysis method in accor-
dance with Graneheim and Lundman (22) was 
chosen for the analysis and interpretation of 
the data. This method is capable of condensing 
a large amount of data into a limited number 
of themes, categories, subcategories and co-
des. The data were analysed initially at the 
level of manifest, but latent analysis was also 
used. The transcriptions were studied in detail 
to draw out the subjects’ thoughts and expe-
riences. Units comprising a single word or a 
few words or more from their replies that were 
related in some way were then created. The-
se units were joined together in terms of their 
content and grouped into condensed units. A 
description was ascribed to these units that re-
lated to the original words and they were then 
assigned codes and collected into subcategori-
es (Table 2). These were then merged so that 
they dealt with a clear topic (22). We mainly 
interpreted statements at the manifest level, 
according to Graneheim and Lundman, and 
the results that are shown are actual quotations 
from the replies (22).  

Characteristic Number of patients
Gender
Male 7
Female 17
Total 24
Education level
Registered nurses 24
Candidate exam 8
Total 24
Dementia courses taken 20
Age
≤ 30 years 5
31-40 years 7
41-50 years 9
≥ 60 years 3
Total 24
Experience as registered nurses
≤ 5 years 3
6-10 years 5
11-15 years 9
16-20 years 3
≥ 20 years 1
Total 24

Table 1. Demographics of participants in terms of educational 
level, work and years of experience

Stage Description

I
Meaning unit

The first step is to identify the words, sentences, and pa-
ragraphs that have the same essential meaning and contain as-
pects related to each other through their content and context.

II
Condensed meaning unit description close to the text

Meaning units were condensed with a description close to the 
original text.

III

Condensed meaning unit interpretation of the underlying 
meaning

The condensed text in the meaning unit was further abstrac-
ted and interpreted as the underlying meaning and labelled 

with a code.

IV

Subcategories
Codes were grouped together based on their relationship and 
codes that addressed similar issues were grouped together in 

subcategories.

V
Categories

Subcategories that focused on the same problem were brou-
ght together in order to create more extensive conceptions.

Table 2. Illustration of the analysis process in various stages

RESULTS

The analysis of the text in the present study resul-
ted in one theme, three main categories and nine 
subcategories (Table 3).
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Non-verbal communication

All nurses started the assessment of pain in hip 
fracture patients with dementia by communica-
ting with them. However, all nurses emphasized 
that a large part of the verbal communication with 
these patients was lost. Since verbal communi-
cation was not effective, all nurses abandoned it 
and used non-verbal communication as a tool for 
performing their duties in the best possible way. 
All nurses had read a great deal about commu-
nication and other ways to optimize the care of 
dementia patients. Almost all of them had taken 
a course on dementia and described taking care 
of dementia patients in postoperative situations. 
They stated that non-verbal communication co-
uld begin, for example, by turning to a person 
and showing that one wants interaction or throu-
gh mimicry. This means that, in a regular conver-
sation, the conversation begins by expressing an 
assertion or a question. They also said that body 
language was an important part of communica-
tion and that they interacted with smiles, touch, 
tone and eye contact with dementia patients.
Facial expressions. The importance of facial 
expressions was described by all nurses in the 
study. Expressions are important because they 
convey a great deal of feeling and meaning. How 
persons hold their head, the gestures they make 
with their hands and their posture also play a ma-
jor role. All nurses mentioned that a smile and 
widespread arms is a friendly welcome, while 
a smile in combination with crossed arms is a 
threatening welcome. You must be aware of your 
own body language and learn to read the people 
you care for. They repeated their knowledge from 
the course and stated that many people with de-
mentia can tell if a smile is forced or if it comes 
from the heart.

“Although they can’t speak, they know… when 
I’m laughing in the room with the patient, she’s 
in a good mood right away.”

Touching the patients

All nurses found that touch was an effective met-
hod for communicating with dementia patients 
and can be used to stimulate, convey security and 
warmth and to calm the patient and make someo-
ne relax. Touch can also be used to communicate 
quietly, provide motion signals, provide physical 
support and loosen a grip. Some nurses said that 
they had experienced that some patients did not 
like being touched and that it was therefore im-
portant to be alert and careful. They also knew 
that, of all the senses we have, touch develops 
first. Most of the nurses also described their han-
ds as important tools in non-verbal communica-
tion with dementia patients. They said that, when 
their hands are used to touch or make gestures, 
they could almost talk.
“You do not have to talk to them… it’s enough 
to be close and put your hand on their hand or 
shoulder.”
Listening to patients. The importance of liste-
ning to patients and being clear and sure that pa-
tients listen to their caregivers was described and 
emphasized by all nurses. They also said that it 
was important that people who need professional 
help or who are developing a problem have so-
meone who pays attention to them. The fact that 
dementia patients must feel safe and perceive 
that health-care staff listen to them was descri-
bed by all the nurses in the study. The fact that 
care providers ask questions indicates that you 
are trying to understand, by listening carefully or 
using different expressions, hoping to learn more 
about their story in depth. A change in volume 
may express how the person is feeling.
“Sometimes, I’m with the patient for 30 minutes, 
but nothing happens… I listen… wait…, that’s 
enough.”

The pain assessment

An assessment of pain in patients with demen-
tia and hip fractures was initiated using various 
observation strategies, a general overview of the 
patients and, in some cases, using assessment cri-
teria. However, the last of these produced no real 
results. The majority of nurses in the study were 

Categories Subcategories Theme

Non-verbal commu-
nication

Facial expressions 
Touching the patients

Listening to the patients Caring for hip 
fracture patients 

with dementia – a 
complex issue

The pain assessment
Having a holistic approach 

to patients
Observation of patients

Pain assessment instruments

Advice and suggesti-
ons for improvement

Different strategies in 
communication

More time and better 
information

Table 3.
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aware of these patients’ communication ability 
and they usually focused on other things rather 
than communicating with them.
Having holistic views about patients. Re-
garding pain assessments in hip fracture pati-
ents with dementia, the majority of the nurses 
in the study pointed out difficulty dealing with 
this issue. They said that pain assessment was a 
complex process because the cognitive ability of 
these patients was reduced. On the other hand, 
nurses perceived this as a challenge and trusted 
in their knowledge, their colleagues and the de-
mentia courses the majority of them had atten-
ded. Unlike other staff and previous departments 
where the patients find themselves in the surgical 
process, the nurses now see the patient as a whole 
person composed of many different dimensions 
and not just as an individual who is ill. All the 
nurses in the pain assessment interpreted various 
signals from their patients and collected informa-
tion from experienced colleagues.
“We have to see the patient as a whole… not just 
that they are sick, but that they are active and some 
have different talents that should not be forgotten.”
Observation of patients. For the nurses, one 
of the most common strategies when assessing 
pain in hip fracture patients with dementia was 
to observe patient behaviour. According to the 
majority of the nurses, behaviour that could in-
dicate pain in these patients comprised concern, 
nervousness, agitation, anxiety, restlessness, so-
metimes screaming and aggression. The nurses 
even observed vital parameters such as pulse, 
blood pressure and breathing. Some of the nurses 
also noted various verbal expressions and unu-
sual movements in these patients. Other nurses 
described sleep disorders and loss of appetite as 
indicators of pain in these patients. More experi-
enced nurses and those who had taken a dementia 
course found it easier to assess patient’s pain and 
respond to these patients in comparison to their 
younger, less experienced colleagues.
“As soon as I enter the room, I ‘scan’ my patient 
and see what the problem is.”
Pain assessment instruments. Some nurses 
explained that they used various tools to asse-
ss pain in dementia patients with hip fractures. 
However, the majority of the experienced nurses 
in the study did not use assessment tools because 

they thought they did not help and said that these 
patients were unable to estimate their pain using 
these aids. Even the nurses who used assessment 
tools said that they had no results because the-
se patients were not able to answer the questions 
and were not able to remember their pain. The 
most common assessment instruments were the 
numeric rating scale (NRS) and the visual analo-
gue (VA) scale, but they did not produce results.
“Using the VA scale in these patients is a waste 
of time… it’s not possible.”
Advice and suggestions for improvement
Since almost all nurses had completed the de-
mentia course, they shared their experiences and 
described different strategies and advice on how 
to communicate and assess pain in a hip fracture 
patient with dementia.
Different strategies in communication. Some 
strategies relating to communicating with pati-
ents with dementia were to use simple sentences, 
to be concise and clear, maintain eye contact, li-
sten actively and not interrupt the patient, allow 
the individual time to respond, avoid talking 
slowly, not emphasize incorrectness and avoid 
different background noises. The majority of nu-
rses in the study pointed out that, if you do not 
understand, you should not agree but let someo-
ne else try if you do not succeed in establishing 
contact with the individual and have patience and 
respect for these patients.
“When I come to these patients, I trust them to 
take command and I just listen, without stress.”
More time and better information. In order to 
further improve the care of hip fracture patients 
with dementia, the nurses mentioned, in particu-
lar, that they needed more time and better infor-
mation about these patients. All the nurses said 
that often, when they are with these patients, they 
need twice as much time compared with patients 
who do not have dementia. Sometimes they have 
other tasks, but sometimes a dementia patient ta-
kes up all their time. Another difficulty was in-
sufficient information about these patients. All 
the nurses felt that there should be better colla-
boration between the emergency room and vario-
us surgical departments with the post-operative 
wards and nursing homes.
“Getting that much from a dementia patient takes 
time, but other tasks and patients have to wait.”



221

Krupić et al. Pain in hip fracture patients with dementia

“Sometimes, it’s enough to read a piece of paper 
and you know everything about the patient, but 
sometimes you have to call, send mails and con-
tact others to get information about the patient.”

DISCUSSION

This is the first study in western Sweden to exa-
mine the opinions of nurses relating to the evalu-
ation of pain and communicating with dementia 
patients who have suffered a hip fracture and 
other aspects that affect their work. It reveals 
many of the characteristics of these nurses and 
aspects that affect the way they evaluate pain af-
ter surgery and in retirement/nursing homes. 
The nurses initially evaluate pain by talking to 
the patient, however, if it is not possible to have 
a conversation with the patient, they use non-
verbal signs, facial expressions, touch and listen 
to them. The nurses mention that the patients’ 
expressions help them to evaluate pain. However, 
Manfredi et al. (23) found that facial expressions 
did not help assess the amount of pain in demen-
tia patients. Knowing the patient before he/she 
underwent surgery made it easier to evaluate his/
her pain, especially if the nurses had known the 
patient for a while. This shows how important it 
is to maintain continuity in care, especially in pa-
tients with dementia. The challenges in the asse-
ssment of pain in people with dementia mean that 
health care workers are not sufficiently prepared 
to handle the difficulties in establishing good 
pain management practice for these patients. The 
literature suggests that a large proportion of the-
se issues could be overcome through better edu-
cation on specific aspects of pain management 
(24). Nurses who had taken classes on dealing 
with dementia found it much easier to carry out 
their tasks. It is very important to cooperate and 
communicate with all patients and this has been 
shown in several prior studies (13, 25-27). 
Travelbee (18) wrote about inter-personal relati-
onships, saying that, if a distance exists between 
a nurse and a patient, it is impossible to deve-
lop sympathy, which is vital for all relationships 
(18). This sympathy must lead to understanding; 
otherwise communication cannot exist (18-21). 
Of course, this is not always possible and the 
nurses find it easier to feel sympathy for some 
patients than for others. According to Travelbee 
(18), communication is “a process which can 

enable the nurse to establish a human-to-human 
relationship and thereby fulfil the purpose of nur-
sing; namely, to assist individuals and families to 
prevent and to cope with the experience of illness 
and suffering and, if necessary, to assist them to 
find meaning in these experiences” (18). This is 
perhaps a little biased, since the nurse is the one 
who starts the relationship, but the patient may 
do this, too. Since patients with dementia are 
unable to answer the nurses’ questions in a mea-
ningful way, there is no real conversation, so the 
nurses must evaluate pain using other methods 
and a holistic approach. These results agree with 
a study by Burns and McIlfatrick (28), where 
higher levels of vital signs indicated that demen-
tia patients were suffering from pain. This means 
that nurses have various ways of evaluating pain 
in these patients. It is complex and takes time and 
requires the cooperation of other medical staff, 
enabling a holistic approach. 
Many of the current instruments used for evalua-
tion were assessed as being more successful than 
in other studies and further research is necessary 
to find which are best suited. A review of the re-
cent literature shows how research is aimed at 
helping nurses evaluate pain in dementia patients 
more successfully. It gives practical ideas and 
stresses that it is important to dedicate sufficient 
time to this vulnerable group. Nurses with lon-
ger experience do not use assessment tools, since 
they do not produce any useful results in these 
patients. Hadjistavropoulos et al. (29) found, like 
us, that dementia patients are frequently unable 
to express their pain due to the limitations to their 
language and mental ability. However, that stu-
dy did recommend using assessment tools if it is 
possible to communicate meaningfully with the 
patient and it states that carers must take note of 
the patients’ mental status. Perhaps this is the re-
ason why nurses with less experience tend to use 
tools to evaluate pain in these patients. Another 
study by Hadjistavropoulos et al. and one by Hu-
sebo et al. (29, 30) found that there is in fact no 
commonly used standard tool to evaluate pain 
in patients with dementia. McAuliffe et al. (31) 
stated that it is very important for medical wor-
kers to know about pain and how to evaluate it in 
these patients. Evaluation tools need training and 
time to be used correctly, but they are not difficult 
to master. However, the nurses here stressed that 



Medicinski Glasnik, Volume 17, Number 1, February 2020

222

they do not have sufficient time, so we believe it 
is necessary to create guidelines for pain evalua-
tion in hospitals and retirement/nursing homes to 
enable carers to provide adequate care.  
In conclusion, our study showed that nurses used 
various different forms of evaluation and tools to 
assess the experience of pain in patients with de-
mentia who had undergone surgery for hip fractu-
res. This is a complicated task, which requires a 
great deal of time, and means that nurses must 
work together with other medical staff, using a 
holistic approach. They assessed a relatively lar-
ge number of the current evaluation tools and fo-
und that they were better than in other studies, so 

it is necessary to undertake more studies to find 
the best approach. This study shed light on a field 
where more research is needed to help caregivers 
learn more about pain evaluation in dementia pa-
tients who have suffered a hip fracture. It may 
assist in finding better forms of care and help to 
resolve these issues. 

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Conflicts of interest: None to declare.

REFERENCES

1. World Health Organization. Dementia: a public he-
alth priority: Switzerland – 2012, Geneva: World 
Health Organization, 2012. https://www.who.int/
mental_health/publications/dementia_report_2012/
en/ (07 July 2019) 

2. Johnell O. The socioeconomic burden of fractu-
res: today and in the 21st century. Am J Med 1997; 
103:20S–25S.

3. National Board. National Board competence des-
cription for registered nurses. https://www.nur-
singmidwiferyboard.gov.au/documents/default.asp
x?record=WD10%2F1349&dbid=AP&chksum=alj
eSkQ0D2Yzm4jBCcBhtg%3D%3D (07 July 2019)

4. Zwakhalen SM, Hamers JP, Abu-Saad HH, Berger 
MP. Pain in elderly people with severe dementia: a 
systematic review of behavioral pain assessment to-
ols. BMC Geriatrics 2006; 6:1.

5. Cohen-Mansfield J. Nursing staff members’ asse-
ssments of pain in cognitively impaired nursing 
home residents. Pain Manag Nurs 2005; 6:68-75. 

6. Cunningham C, William M, Kelly F. The assessment 
and management of pain in people with dementia in 
care homes. Nurs Older People 2010; 22:29-35. 

7. Carr ECJ, Meredith P, Chumbley G, Killen R, 
Prytherch DR, Smith GB. Pain: a quality of care 
issue during patients’ admission to hospital. J Adv 
Nurs 2014; 70:1391-403.

8. Sampson EL, White N, Lord K, Leurent B, Vicker-
staff V, Scott S, Jones L. Pain, agitation and beha-
vioural problems in people with dementia admitted 
to general hospital: longitudinal cohort study. Pain 
2015; 156:675-83. 

9. Oosterman JM, Hendriks H, Scott S, Lord K, White 
N, Sampson EL. When pain memories are lost: a pi-
lot study of semantic knowledge of pain in dementia. 
Pain Med 2014; 15:751-7.

10. Hedman AM, Strömberg L, Grafström M, Heikkilä 
K. Hip fracture patients’ cognitive state affects fa-
mily members’ experiences – a diary study of the hip 
fracture recovery. Scand J Caring Sci 2011; 25:451-8.

11. Clark L, Fink R, Pennington K, Jones K. Nurses’ 
reflections on pain management in a nursing home 
setting. Pain Manag Nurs 2006; 7:71-7.

12. Krupic F, Eisler T, Sköldenberg O, Fatahi N. Experi-
ence of anaesthesia nurses of perioperative commu-
nication in hip fracture patients with dementia. 
Scand J Caring Sci 2016; 30:99-107.

13. Brorson H, Plymoth H, Örmon K, Bolmsjö I. Pain 
relief at the end of life: nurses’ experiences regar-
ding end-of-life pain relief in patients with dementia. 
Pain Manag Nurs 2014; 15:315-23.

14. Dihle A, Helseth S, Kongsgaard UE, Paul SM, 
Miaskowski C. Using the American Pain Society’s 
outcome questionnaire to evaluate the quality of po-
stoperative pain management in a sample of Norwe-
gian patients. J Pain 2006; 7:272-80.

15. Hartog CS, Rothaug J, Goettermann A, Zimmer 
A, Meissner W. Room for improvement: nurses’ 
and physicians’ views of a post-operative pain ma-
nagement program. Acta Anaestheiol Scand 2010; 
54:277-83.

16. Rudolfsson G. The nurse has time for me: the peri-
operative dialogue: from the perspective of patients. 
J Adv Perioperative Care 2003; 3:77-84

17. Krupić F, Šadić S, Seffo S, Bišćevic M, Fazlić M, 
Čustović S, Samuelsson S. Experience of registered 
nurses in assessing postoperative pain in hip fractu-
re patients with dementia Med Glas (Zenica) 2018; 
15:75-80.

18. Travelbee J. Mellemmenneskelige Aspekter i Syge-
pleje (Interpersonal Aspects of Nursing). Copneha-
gen: Munksgaard, 2010.

19. Siemens I, Hazelton L. Communicating with famili-
es of dementia patients: practical guide to relieving 
caregiver stress. CanFam Physician 2011; 57:801-2.

20. Beer LE, Hutchinson SR, Skala-Cordes KK. 
Communicating with patients who have advanced 
dementia: training nurse aide students. Gerontol Ge-
riatr Educ 2012; 33:402-20.

21. Prowse, M. Postoperative pain in older people: A 
review of the literature. J Clin Nurs 2007; 16:84-97.

22. Graneheim UH, Lundman B. Qualitative content 
analysis in nursing research: concepts, procedures 
and measures to achieve trustworthiness. Nurse 
Educ Today 2004; 24:105-12.



223

23. Manfredi PL, Breuer B, Meier DE, Libow L. Pain 
assessment in elderly patients with severe dementia. 
J Pain Symptom Manage 2003; 25:48-52.

24. Achterberg WP, Pieper MJ, van Dalen-Kok AH, de 
Waal MW, Husebo BS, Lautenbacher S, Kunz M, 
Scherder EJ, Corbett A. Pain management in patients 
with dementia. Clin Interv Aging 2013; 8:1471-82.

25. Hansebo G, Kihlgren M. Carers’ interactions with 
patients suffering from severe dementia: a difficult 
balance to facilitate mutual togetherness. J Clinical 
Nurs 2002; 11:225-36.

26. Miller C. Communication difficulties in hospita-
lized older adults with dementia. Am J Nurs 2008; 
108:58-66.

27. Long A, Slevin E. Living with dementia: commu-
nicating with an older person and her family. Nurs 
Ethics 1999; 6:23-36.

28. Burns, M., & McIlfatrick, S. Palliative care in de-
mentia: literature review of nurses’ knowledge and 
attitudes towards pain assessment. Int J Palliat Nurs 
2015; 21:400-7.

29. Hadjistavropoulos T, Herr K, Prkachin K M, Craig K 
D, Gibson S J, Lukas A, Smith JH. Pain assessment 
in elderly adults with dementia. Lancet Neurol 2014; 
13:1216-27.

30. Husebo B S, Achterberg W P, Lobbezoo F, Kunz M, 
Lautenbacher S, Kappesser J, Strand L I. Pain in pa-
tients with dementia: A review of pain assessment 
and treatment challenges. Norsk Epidemiologi 2012; 
22:243-51.

31. McAuliffe L, Brown D, Fetherstonhaugh D. Pain 
and dementia: an overview of the literature. Int J Ol-
der People Nurs 2012; 7:219-26.

Krupić et al. Pain in hip fracture patients with dementia



224

ORIGINAL ARTICLE

Communication and assessment of pain in hip fracture patients 
with dementia - experiences of healthcare professionals at an 
accident and emergency department in Sweden 

Nail Seffo1,2, Eric Hamrin Senorski3, Olof Westin2, Eleonor Svantesson2, Ferid Krupić1,2

1Department of Anaesthesiology, 2Department of Orthopaedics; Institute of Clinical Sciences, 3Department of Health and Rehabilitation, 

Institute of Neuroscience and Physiology; Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

Corresponding author:

Nail Seffo

Department of Orthopaedics; Institute of 

Clinical Sciences, Sahlgrenska Academy, 

University of Gothenburg

Göteborgsv. 31  SE 41308,

Gothenburg, Sweden, 

Phone: +46 31 343 11 35;

Fax: 46-31-46 43 12;

E-mail: nail.seffo@gmail.com

http://www.orcid.org/0000-0002- 9931-

6771

Original submission:

14 October 2019;

Revised submission:

16 December 2019;

Accepted:

19 December 2019

doi: 10.17392/1090-20

Med Glas (Zenica) 2020; 17(1):224-233

ABSTRACT

Aim  To describe the experience of healthcare professionals in 
assessing pain and communication in patients with hip fractures 
and dementia in an emergency department.

Methods Data were collected through focus group interviews 
using open-ended questions, following an interview guide and qu-
alitative content analysis. Twenty one registered nurses participa-
ted in the interviews, five male and 16 female, aged 26 to 55 years.

Results The analysis of the interviews resulted in three main ca-
tegories: “Arrival at the emergency department”, “Hip track” and 
“Handover to the ward”, including a number of subcategories. All 
nurses reported that the assessment of pain and communication 
with patients with dementia and hip fractures was a complex pro-
cess. A great deal of stress, fast and brief communication, quick 
decisions and quick treatments in assessment of pain were only 
some of the difficulties the nurses emphasized. They also sugge-
sted a whole series of improvements for those patients.

Conclusion The situation of patients with hip fracture and demen-
tia on the emergency department and healthcare professionals who 
communicate and assess their pain can be said to be untenable. 
The care environment in the emergency department is not adapted 
to patients and can of course depend on several factors. To meet 
the needs of the future and increased numbers of those patients, 
some improvements such as more extensive research and more 
studies on the experiences of both the patients and healthcare pro-
fessionals are required. 

Key words: dementia, emergency department, experiences, hip 
fracture, qualitative research, staff



225

INTRODUCTION

Many patients cared for in emergency care are el-
derly. Among these, dementia is not an uncommon 
condition. The stress dementia entails, and the un-
known environment with unknown people often 
aggravates, the intellectual and communicative 
difficulties of these patients. In Sweden, approxi-
mately 160,000 people are expected to suffer from 
dementia and about 33% of patients who are ad-
mitted to hospital as emergency cases due to hip 
fracture suffer from acute or chronic confusion 
or dementia upon admission (1,2). Approxima-
tely 7% of the elderly population and 20-30% of 
85-year-olds are affected (2).  Epidemiological 
reports indicate that dementia is one of the most 
increasing diseases in the next few years and in 
many countries, the number of people with de-
mentia will double due to lack of curative tre-
atments (3,4). Therefore, healthcare professionals 
have a difficult and important task in identifying 
pain in elderly people with dementia (5). 
Dementia affects both the cognitive and intellectu-
al functions of the brain (6), hence people with 
dementia have difficulties to recognize pain and 
convey pain verbally. As a result, pain often re-
mains undiscovered, misunderstood and misjud-
ged (7). Managing acute pain in people with co-
gnitive impairment is a challenge for emergency 
nurses operating within an often chaotic and time 
restricted setting. For emergency healthcare pro-
fessionals time is a critical factor, specifically 
when using pain assessment tools in their clinical 
practice (8). Previous studies on communication 
and identifying pain report that untreated pain can 
lead to cognitive impairment including a person’s 
quality of life (7). To identify and estimate pain, 
there are many measurements, often time-con-
suming and demanding, whereas people with 
dementia do not have sufficient cognitive ability 
to estimate their own pain (9). In order to assess 
pain in patients with dementia, healthcare profe-
ssionals need knowledge of common symptoms 
and appropriate measurement tools. However, for 
cognitively impaired elderly people, visual or ver-
bal analogue scales are of questionable use, and 
may decrease recognition and assessment of pain 
intensity (10,11). In addition, communication im-
pairments are common for all types of dementia 
during the time these patients spend in hospital 
and after care (12-15). 

It remains unknown how healthcare professi-
onals in the emergency department (ED) can 
communicate, perceive patient’s pain and un-
dertake acute pain assessment to support the 
timely and appropriate delivery of analgesia for 
older persons with hip fractures and dementia. 
According to Travelbee (16), the communicati-
on between nurses and patients is a person-to-
person relationship. This relationship has four 
stages: the initial encounter, emerging identiti-
es, empathy and sympathy. In order to achieve 
mutual understanding, patients and nurses pass 
through all these stages to relate to each other 
as human beings and not solely as nurse and pa-
tient. Sympathy is defined as ability to be truly 
interested in the feelings someone else is expe-
riencing. Travelbee (16) also stated that it is not 
possible to be sympathetic at a distance. Some 
aspects of Travelbee’s work were the inspiration 
for this study, as it involves communication by 
nurses, with a reflection on sympathy as a vital 
element in the patient-nurse relationship, where 
that relationship is seen as being between two 
people and not just in a professional context. 
There is little literature on emotional engage-
ment and detachment, and the effort involved 
in providing care.  In this study, we explored 
relationships between nurses and patients with 
dementia who had sustained a hip fracture, 
emphasizing the outcomes of those relationshi-
ps for both the nurse and the patient. Since no or 
few practical guidelines exist for everyday work 
with such patients, it is possible that problems 
in communication will occur, whereby it is 
difficult to alleviate tension and guarantee good 
communication (17,18). One study focused on 
student nursing assistants in their training in de-
aling with patients with dementia, how to un-
derstand it and treat demented patients. It found 
that the course was good, showing that it was 
necessary to understand cognitive dysfunction, 
and that establishing communication with se-
verely demented patients was vital. Moreover, 
the course did not raise the nursing assistants’ 
confidence or their discernment of the level of 
their own skills in work with these patients (19). 
The aim of the present study was to describe the 
experience of healthcare professionals in asse-
ssing pain and communication in patients with 
hip fractures and dementia on an ED.

Seffo et al. Pain in hip fracture patients with dementia
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PARTICIPANS AND METHODS

Participants and study design

This study was designed as a qualitative study 
using data from five focus group interviews (20). 
The study was conducted at an emergency ward of 
the University Hospital in the western part of Swe-
den. The heads of the emergency wards were con-
tacted by the first author and were asked to allow 
registered nurses (RN) to participate voluntarily in 
the study. Only nurses with experience of working 
with hip fracture patients with dementia were eli-
gible to take part in the study. This involved 21 
nurses, who participated in the interview, 5 males 
and 16 females. The participating healthcare pro-
fessionals were between 26 and 55 years of age 
and had worked as registered nurses for between 1 
and 35 years (median 3.5 years) (Table 1).

emergency ward. Individuals who fulfilled the 
inclusion criteria were asked to participate in the 
study. When the key person had recruited enou-
gh participants, the first author of the study was 
contacted and the interview was arranged. Prin-
ted information about the aim and background 
of the study was distributed to the participating 
nurses and it was repeated to them orally before 
the interview. The interviews were carried out in 
groups at the emergency department of the hospi-
tal. The participating nurses were encouraged to 
speak freely, using their own words, and the in-
terviewer encouraged the individuals to respond 
to the questions as comprehensively as possible. 
The interviewer only interrupted to ask questions 
or to follow up on the information given. The in-
terviews lasted between 55 and 90 minutes, and 
were taped and transcribed verbatim. 

Statistical analysis

The qualitative content analysis method, accor-
ding to Graneheim and Lundman (22) was cho-
sen for the analysis and interpretation of the data. 
This method is capable of condensing a large 
amount of data into a limited number of themes, 
categories, subcategories and codes. The data 
were analysed at the level of manifest. We studi-
ed the transcriptions in detail to draw out the su-
bjects’ thoughts and experiences. We then created 
units comprising a single word, or a few words or 
more, from their replies that were related in some 
way. These units were joined together in terms of 
their content and grouped into condensed units. A 
description was ascribed to these units that rela-
ted to the original words and were then assigned 
codes and collected into subcategories (Table 
2). These were then merged to deal with a cle-
ar topic (22). We mainly interpreted statements 
at the manifest level, according to Graneheim 
and Lundman, and the results that are shown are 
actual quotations from the replies (22). Since no 
physical intervention and no information on indi-
vidual health issues were involved in the study, 
there was no need to involve the ethical board 
according to Swedish law (Swedish Health Care 
Act) (23). The World Medical Association Dec-
laration of Helsinki (24) was followed carefully. 
The healthcare professionals’ identities were 
protected, i.e. their names and personal identity 
numbers were not stated in the recordings or any 
publications. 

Variable No (%) of participants
Gender
Male 5 (24)
Female 16 (76)
Education level
Registered nurses 17 (81)
Nurse assistants 4   (19)
Age
26-40 years 16 (76)
41-50 years 4 (19)
51-60 years 1 (5)
≥ 60 years 0
Work experiences
≤ 5 years 11 (52)
6-10 years 3 (15)
11-15 years 2 (9)
16-20 years 3 (15)
≥ 20 years 2 (9)
Total 21 (100)

Table 1. Demographics of participants in terms of education, 
work and years of experience

Methods

Data were collected by the first author through 
group interviews, using individualized, open-
ended questions, following an interview guide 
inspired by Kvale (21). The interviews were 
performed from November 2018 to May 2019. 
The opening questions were “Can you plea-
se describe your experience in communicating 
and assessing pain in hip fracture patients with 
dementia and in the emergency room”? The 
initial questions were supplemented with other 
short questions, such as “Could you please tell 
me more about that?” and “What do you mean 
by that?”. All contacts with the individuals was 
arranged in collaboration with a key person at the 



227

RESULTS

Analysis of the text in this study resulted in one 
theme and three main categories, and ten subca-
tegories (Table 3).

most of the time the informants “spend” is preci-
sely the time the patients are taken care of, and va-
rious preparations for the continued care. In most 
acute and chaotic situations, the informants descri-
bed that there was a great deal of stress, fast and 
brief communication, quick decisions and quick 
treatments. So far, all the informants in this study 
have described that they have been able to handle 
the situation in their professional career, but the 
situations are sometimes difficult.
First meeting with the dementia patients. All 
informants in this study experienced meeting pa-
tients with dementia and hip fracture as positive 
and full of empathy. On the other hand, they also 
mentioned difficulties they encountered along the 
way when they helped these patients, despite the 
tasks being described as normal, everyday and as 
tasks that “spice up” their everyday job.
“A hip patient is often older, and dementia is not 
uncommon, so there is a lot of hassle with them 
that we have to deal with, such as putting in a pe-
ripheral vein catheter, sampling, blood group and 
base testing, a urinary catheter according to the 
new PM, and so on, which is very usual in this 
patient group. But we are care coordinators too. ”
Despite the fact that nurses helped the patients 
on the basis of providing the best conditions, it is 
important to be open for individual adaptations. 
The approach for the health care staff is partly 
to plan step-wise / methodically, execute but also 
evaluate the outcome. According to the infor-
mants, the aim was to reduce the patient’s pain 
relating to the accident. Any kind of touch may 
increase the experience of pain in the patient. It is 
only when the pain is manageable that the patient 
becomes less anxious and gets time to rest. The 
majority of informants described that they had to 
guess what might be the right thing to do when 
the patient was worried.
“... but I think of them expressing their pain with 
worry and I don’t think you can exactly say if they 
have pain in the foot or hip or maybe they just 
need a kiss, and the worry increases if it’s somet-
hing special”. 
It is also emphasized that patients cannot be left 
alone in a room or in the waiting room without 
supervision, and someone has to be ready to in-
tervene quickly if necessary. These patients are 
dependent on having someone talk to the infor-
mants. The best help in this case is to follow 

Stage Description

I Meaning unit 
The first step is to identify the words, sentences and paragraph 
that have the same essential meaning and contain aspects rela-
ted to each other through their content and context. 

II Condensed meaning unit description close to the text 
Meaning units related to each other through their content 
and context were then abstracted and grouped together into 
a condensed meaning unit, with a description close to the 
original text. 

III More condensed meaning unit interpretation of the un-
derlying meaning 
The condensed text in the meaning unit was further abstracted 
and interpreted as the underlying meaning and labelled with 
a code. 

IV Subcategories 
Codes were grouped together based on their relationship, and 
codes that addressed similar issues were grouped together in 
subcategories. 

V Categories 
Subcategories that focused on the same problem were brought 
together in order to create more extensive conceptions. 

VI Theme 
Finally, a theme that covers the analysed text links the 
categories that appeared and emerged from the text. 

VII Direct quotes 
Presentation of results with direct quotes from the interviews

Table 2. Illustration of the analysis process in various stages

Theme Categories Subcategories

Communication and 
assessment of pain 
on an emergency 
department – from 
the healthcare 
professionals’ point 
of view 

Arrival at the 
emergency 
department 

First meeting with the demen-
tia patients 
Communication
Assessment of pain
Support from relatives and 
colleagues  

Hip track
The opportunities of the staff 
Waiting to go to the ward 
Availability of healthcare 
professionals

Handover to 
the ward

Handing over
Cooperation
Suggestions for improvement

Table 3. Overview of categories, subcategories and theme

Arrival at the emergency department 

The majority of informants stated that the arrival 
of a patient with dementia and a hip fracture at the 
ED usually involves several hours of care activi-
ties such as preparation, coordination both inter-
nally and externally with other units, and collabo-
ration with relatives, to achieve the best conditions 
for the patient’s continued care and stay. However, 

Seffo et al. Pain in hip fracture patients with dementia
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routines and checklists for the particular group 
of patients, namely older hip patients in the emer-
gency room.
“When I meet the patient, I try to be calm and 
do everything together so calmly and not stress 
him/her. I know the more you stress the more con-
fused patients with dementia become. So, body 
language shows what we should do and calmly 
and methodically explain that you are there and 
have control of the situation. It usually calms 
them down. “
As conditions typically continued to improve, the 
patient was less worried with good pain relief, 
which in turn caused employees to experience a 
good working environment in the emergency room.
Communication. All informants highlight the 
importance of interaction between them and the 
patients, and it is assumed that everyone focu-
ses on the patient. It is natural that communi-
cation, but also information are adapted to the 
individual’s ability to understand their surroun-
dings, for a positive outcome. All informants said 
that the response itself was appropriate:
“I start by going forward and trying to make eye 
contact. If necessary, I pat their hand slightly, 
hoping that the person will look up and see me. 
Then I tell them who I am and I do not talk much 
about information that does not make things ea-
sier for the patient.”
Most informants emphasized aspects such as eye 
contact and physical contact as the most important 
initial communication in the short meeting with 
a patient. Appropriate information, information 
flow, timely communication, friendly tone, using 
a limited number of words, fear of taking care 
measures when there is a lack of communication, 
were also other things informants pointed out in 
this subcategory. Most of them noted help from 
relatives and other staff. But at the same time, the 
emergency room is not the right environment for 
caring for a patient with acute dementia.
“I try to create a calm and safe environment in 
the short conversation. I think clarity and a calm 
environment as well, everything needs to create 
trust as they do not have long time with me. So 
it’s important that they feel safe. “
The majority of informants emphasized the im-
portance of adaptation to the individual in order 
to meet the care needs of each unique patient. 

Lack of staff, savings, increased stress and lack 
of time to care for patients in the emergency ward 
were also things the majority of informants po-
inted out.
“These are people we are dealing with. Patients 
need early pain relief and sometimes calming, 
help inserting the fascia iliaca block, and finally 
care staff must be with the patient in the acute 
phase ”.
Assessment of pain. All informants said that at 
the time of patient admission, it was noted that 
patients mostly needed further pain relief. It was 
pointed out that it was no longer standard for all 
patients to receive a fascia iliaca block (FIC). 
Fascia iliaca block (FICB) is a local anaesthe-
tic nerve block, a type of local anaesthesia, used 
for the hip and thigh. FIC can be performed by 
using ultrasound or with a loss of resistance tech-
nique. FIC works by affecting the femoral, obtu-
rator and the lateral cutaneous nerves with a local 
anaesthetic. The majority of informants said that 
it depended entirely on the condition and age of 
the patient. The meeting with a patient in pain 
reinforces expressions such as distress, anxiety, 
where the situation is unclear to the participants, 
but, above all, they become most physically and 
motorically agitated. This tests the patient’s pa-
tience, and the constant presence of care staff 
must ensure the patient’s safety. It is only then 
that further care is provided. Sometimes the most 
simple things, such as sampling, blood pressure 
measurement or counting breaths can be very de-
manding. Informants described that the first thing 
is to relieve pain and then intensify the care mea-
sures according to the patient’s capabilities. Pain 
relief varies from giving tablets, sprays or FIC 
blocks. Some informants highlight difficulties in 
adjusting pain relief. It is easier to titrate upward 
than to give a reasonable dose. The informants 
worry about the consequences if the patient re-
ceives more than one can handle. Patients are of-
ten older and on several medications. According 
to the informants, the limit to what a patient can 
withstand is delicate. It is easy for patients to tip 
over, which in worst case can lead to the patient 
stop breathing.
“Many people rush to give drugs. The patient has 
dementia and many other diseases. It is difficult 
to know which drugs go together with others. You 
have to wait. I think many do. “
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Support from relatives and colleagues. In cha-
otic, stressful and fast-moving situations, the nur-
ses are dependent on others. All the nurses in this 
study described the importance of collaboration 
with colleagues, but also the support of all others 
involved in the care of a patient with dementia and 
hip fracture. Here, in particular, they mean relati-
ves, friends, and the accompanying staff with the 
elderly. The informants also point out that taking 
help from others requires time. In limited cases, 
relatives help when it comes to caring that patients 
do not fall out of bed, holding their hands, trying 
to talk to them, assisting with some examinations 
and being with the patient when staff need to take 
care of other patients. The majority of informants 
said they tried hard to avoid overloading relatives 
and accompanying staff, and they usually succeed. 
They also described certain situations when pati-
ents are aggressive and angry, and therefore must 
ask relatives to leave the room.
”We make sure to keep calm and appreciate the im-
portance of being able to converse in a friendly and 
soft tone of voice when we meet these patients.”

Hip track 

All informants in this study describe the impor-
tance of research and development projects ai-
med at improving care for these patients. One of 
the projects was the “hip track”, which aims to 
move the patients  on to the X-ray department 
when a hip fracture patient arrives for emergency 
surgery, and then directly to the geriatric depar-
tment where quality help is received from the 
most competent staff. This will mean that this 
patient group did not stay in the ED at all. All 
informants in this study were very positive about 
the project and looked forward to it.
The opportunities of the staff. As in life, the 
informants in this study wanted different things 
for patients with hip fracture and dementia. Their 
wish that patients with hip fracture and dementia 
should not stay in the ED at all, and instead go to 
the ward immediately after x-ray, was sometimes 
possible and sometimes an impossible mission. 
All informants thought that the staff in the ward 
were best for these patients, but sometimes they 
were not able to admit patients, so they had to 
stay in the emergency room for a few hours.
“So it’s really hard. This is not just so we take it 
easy, we have a list that we have to go through 

to send them away so they do not stay here for 
too long. At the same time, we want them to get 
to the ward as soon as possible, it’s easier for 
them on the ward.”
Waiting to go to the ward. Informants in this stu-
dy also described how staying in the ED patients 
go to the medical ward. Most informants descri-
bed difficulties in informing patients at this stage. 
Information and discussion cause more agitation 
and concern in the patient. In the end, the relati-
ves and or accompanying staff receive information 
about the condition of the patient and about future 
treatment. In these situations, there are intermedia-
ries between the carers and the patient.
“First and foremost, we try to inform and talk to 
the patient, if this is not possible, we will provide 
information to relatives or staff who are with the 
patient.”
Availability of healthcare professionals. The 
informants in this study described many advan-
tages of working in a team, such as nurses with 
care givers in the case of a patient with a hip 
fracture and dementia. It was emphasized that 
the informants did most of the work with the pa-
tients quickly and efficiently. Finally, the patients 
meet the doctor and are sent to the ward. All in-
formants also described that cooperation betwe-
en the emergency services, the X-ray department 
and all other departments in the hospital was of 
a high standard and that patients did not have to 
wait long to be admitted for further treatment.  
“ A good day for a patient with a hip fracture and 
dementia is when they are alone in the emergency 
room that day. Then the staff feel and experience 
much less stress and manage to complete all they 
need to do with that patient”.
The majority of informants argued that regardless 
of patient flow, staffing is basic. All informants po-
inted out the importance of the emergency situati-
on for both patients and healthcare professionals. 
They also described the basic staffing and flow of 
the hip fracture patients with dementia. If staffing 
is as it should be, if none of the staff is absent and 
if the patients do not come all at once but one by 
one, then the majority of the staff see the emer-
gency room as a department where they want to 
work for the rest of their life. However, if there 
is a shortage of staff and if there are several such 
patients at the same time in the emergency room it 
can be a very difficult department. The nurses still 
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work, but sometimes it is very stressful, and physi-
cally difficult. The majority of informants pointed 
out the importance of improvement projects such 
as the “hip track.” It looks promising and infor-
mants look forward to its continued development 
for the benefit of patients.

Handover to the ward

The majority of informants stated that the most 
optimal in all situations was for the patient to go 
to the ward as soon as possible, preferably imme-
diately after the hip fracture is found. Waiting in 
the ED to be taken to the ward varies. It often me-
ans that the patient may lie on a hospital gurney, 
which is not suitable according to the informants. 
These patients need to get to a ward with proper 
beds to avoid further complications and prolon-
ging their hospital stay. According to the infor-
mants, the emergency room should preferably 
give priority to these patients so the ward has the 
opportunity to receive them without delay, but 
this is not yet the case. The wards expect the ED 
to follow the existing checklist before handing 
them over. Even when the checklist is complete, 
patients may have to wait several hours becau-
se the ward is not able to admit them. According 
to some informants, there is also high pressure 
on the wards. The nurses try to divide patients 
between geriatric and orthopaedic wards. Pati-
ents over the age of 65 are sent to the geriatric 
ward. As one informant described, “even though 
the beds for hip patients are full when we call 
and want to hand them over, they are positive and 
want us to send the patient right away”.
Handing over. The informants described that 
they were constantly surprised by various com-
plex circumstances that had to do with the care 
of these patients. However, when all preparations 
are completed, the checklist complete, the patient 
is ready to go to a ward for further preparation for 
surgery. Then informants describe another pro-
blem that they encounter, namely, that the staff 
is unable to receive patients. The informants des-
cribe that there may be various obstacles along 
the way and they must remain in the ED until the 
ward is ready to receive. As the informants say, 
new challenges await the patient on the ward. 
They are constantly having new encounters. It is 
easier for patients with experts and in a caring 
environment adapted to their needs.

“They may spend many hours in the ED, but we 
prioritize these patients. You know what time 
means to these patients. We invest everything to 
make it fast, with assessments. All to improve the 
conditions for the patients and their survival.”
The healthcare professionals try to adapt to the 
patient’s current situation, however, it is often 
impossible to stay one step ahead. For both pati-
ents and staff, there are benefits but also insuffi-
ciencies.
Cooperation. According to the informants, it is 
important to look after the patient as a whole. In 
order to make this possible, better cooperation 
is needed in the healthcare chain, which should 
include relatives, to optimize the patient’s care. 
The current journal systems are not linked to each 
other. Instead of spending time looking for data 
on the patient, the healthcare staff could spend 
that time providing care, which would be the best 
for the patient. According to the informants, co-
operation between different professional groups 
and care units can improve.
Suggestions for improvement. The informants 
see the solution in patients leaving the emergency 
room quickly and being taken to a better adap-
ted ward where the right expertise is available. 
Most informants agree that the ED is not suita-
ble for patients with hip fractures and dementia. 
All informants warn that a great deal still needs 
to be done both in terms of response, logistics 
and organization. To begin with, all informants 
argued that more information about the patients, 
availability of information and more time for 
these patients would be of great help. All infor-
mants described an improvement plan to ensure 
that aspects such as early pain, fluid and nursing 
are prioritized, with suitable beds and work envi-
ronment, with care staff close at hand.
“A quiet day in the emergency is the best day 
to care for a patient with dementia with a hip 
fracture”.

DISCUSSION

A qualitative research approach was used to analy-
se data in the present study on the communication 
and assessment of pain by healthcare professionals 
in the patients with dementia and hip fracture in 
the ED. This is an appropriate method for analysis 
and interpretation of the data. It includes cate-
gorization and classification of speech and text, 
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analysing content and underlying meaning. Using 
this method it is possible to analyse surface and 
evident data, and it can also be used to interpret 
latent content (Graneheim and Lundman 2004). 
Data for the study consisted of interviews, in 
which it was possible for healthcare professionals 
to describe their experience in their own words; 
the data remained close to their own experiences. 
Strategic selection of participants made it possible 
to capture the experiences that provided answers 
to the issues which needed to be described. Since 
this study dealt with issues and concepts related to 
communication and assessment of pain, this met-
hod was applicable. 
The present study is the first in Western Sweden 
to investigate the experiences of healthcare pro-
fessionals in the emergency room in communica-
tion and assessment of pain in patients with hip 
fractures and dementia, and the various factors 
which affect their views on their work. The re-
sults show several characteristics of the healthca-
re professionals, and the factors that influence 
their assessment of pain in patients with demen-
tia, such as lack of time for those patients during 
admission to the ED, difficulties in assessment 
of their pain, difficulties in communication with 
patients, and lack of time and the high dose of 
stress in the assessment of pain and treatment 
of this patient group, the shortage of healthcare 
professionals, help from the relatives and colle-
agues, difficulties in organization, cooperation 
with other wards and departments, and the need 
for more information about these patients, more 
availability of information and more time for the-
se patients would be of great help. 
All informants in the present study experienced 
the first meeting with patients with dementia and 
hip fracture as positive and full of empathy. At 
the same time, they also mentioned difficulties 
often encountered along the way when helping 
the patients, however, describing the events as 
normal, everyday and as tasks that “spice up” 
their everyday job. 
Regarding elderly patients with hip fractures and 
dementia in the ED, the patients posed a challen-
ge for healthcare staff both in terms of resources 
and competence. The patient’s first stop in the ED 
when meeting the emergency nurses is multi-face-
ted. The majority of nurses emphasized the com-
plexity and that there are certain aspects that cannot 

be excluded or skipped. Concrete and routine me-
asures provide good results. At the same time, the 
patients are time-consuming and require multidis-
ciplinary collaboration. The nurses commonly use 
fewer words, speaking slowly and in a quiet voice, 
showing a great deal of empathy and being with the 
patients all the time. Sometimes this was possible 
sometimes not. Care for patients with hip fractures 
and dementia and showing empathy for them has a 
long history in Sweden (25).  It seems that this has 
never been a  major problem in the Swedish he-
alth care system as illustrated in studies published 
more than twenty years ago as well as more recent 
studies published this year (25-27). On the other 
hand, there are other problems that “threaten” the 
Swedish healthcare system today, such as the lack 
of staff in all categories and young individuals who 
no longer want to study and train in health care pro-
fessions. One of the reasons for today’s situation 
in Swedish healthcare is the fact that healthcare is 
about to be more and more privatized and salari-
es for those who are employed in the public sector 
are much lower than for those who are employed 
privately. The reason may also be that, in general, 
wages for privately employed are higher than for 
public employees, even though the tasks and work 
tasks are the same. The result is that there is a de-
ficit of staff in hospitals and in some situations the 
healthcare professionals have to seek help from 
other colleagues or the patients’ relatives. 
Another study has reported that healthcare pro-
fessionals take family members to help with 
assessment of pain in patients in the ED (28). 
According to the healthcare professionals a great 
deal depends on pain relief - if the patients have 
low intensity of pain it is easy to treat them and 
communicate with them. The findings in our stu-
dy are in agreement with many others, reporting 
the importance of pain relief, good communica-
tion and working together with hip fracture pa-
tients with dementia (15, 29-31), and also that 
without good communication, what healthcare 
professionals do leads to frustration in patients, 
guardians and other staff.  Travelbee says that 
relationships between people are impossible 
without sympathy, and sympathy cannot exist 
if there is a distance between the nurse and the 
patient. Further, understanding must grow out of 
sympathy for the existence of true communica-
tion (16-19). Nurses may recognize that someti-
mes understanding is not possible, and sympathy 
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may exist on various levels. Travelbee says that 
communication is a process that helps nurses to 
build inter-personal relationships, whereby goals 
can be achieved in nursing, to help people and 
families coping with illness and suffering, and 
if necessary to help them find meaning in the 
experience (16-19). This may be a one-sided 
view since according to her the nurse initiates the 
relationship, but the patient may also have that 
role. Travelbee believes the roles of nurse and 
patient should be relinquished, however, their 
positions are still unequal in terms of power. It is 
possible to deal with some aspects of illness and 
pain through good care and treatment, so patients 
can lead a fulfilling life (19). Still, some of the 
patients are not able to communicate, and may 
find situations where the patients are left alone 
with their caregiver to be distressing. Moreover, 
good communication with patients with dementia 
and hip fracture is impossible because the nurses 
receive no response to their questions and the-
re is no meaningful conversation between them. 
Of all the healthcare professionals interviewed, 
it appears that they usually find relatives helpful 
in the short term upon arrival at the ward. The 
time spent in the ED is often stressful if several 
patients come in at the same time. It is difficult to 
conduct various care procedures such as prepara-
tions, tests and measurements, because of the pa-
tients diagnosis. This requires multidisciplinary 
collaboration and routine care (27). 
Various methods of pain relief are welcome. The 
majority of healthcare professionals saw many 
benefits of a FIC-block and more or less felt that 
it should be a standard measure for all patients on 
the hip track, given their background. We would 
argue that it would be good if it was already done 
prehospital. However, the concern is the mainte-
nance of competence within the various proce-
dures. Not all people can be trained to use this 
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ABSTRACT

Aim To examine the correlation between personality traits, lear-
ning styles, and academic achievement and a difference between 
students’ gender, residency status and academic achievement.

Methods The study included 95 students of first year of the School 
of Medicine, University of Sarajevo. The survey used the sociode-
mographic questionnaire, Index of Learning Style and Big Five In-
ventory. Academic achievement was represented by a cumulative 
grade point of each student.

Results There was significant difference between the students’ 
gender, information processing style, i.e. active/reflective lear-
ning style and academic achievement. Academic achievement was 
correlated with extraversion (negatively), conscientiousness and 
active/reflexive learning style.

Conclusion With this study we wanted to improve awareness of 
teachers about the importance and use of different styles during 
lecture, to show the importance of students knowing their own pre-
ferences and learning styles, and how personality traits can affect 
students’ academic achievement. Academic performance is an im-
portant outcome for students. It can increase motivation, student 
participation in class and wish to volunteer in different activities.

Key words: learning styles, performance, personality traits, resi-
dency
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INTRODUCTION 

Finding out what variables affect academic per-
formance is one of the areas of   interest for both 
students and teaching professors, as well as many 
different science disciplines. The final grade is a 
direct indicator of a student’s achievement on a 
particular course in a given semester. According 
to Steinmayr, Meiβner, Weidinger and Wirthwe-
in (2014) academic achievement is the result of 
work that shows the extent to which a person has 
achieved a goal that has been the focus of one’s 
activity. Given that schools are most focused on 
cognitive goals, related to knowledge acceptan-
ce, critical thinking and/or intellectual field of 
work, academic achievement should be represen-
ted by a wide range of different constructs con-
taining different learning domains. The definition 
itself depends on the indicators used to measure 
academic achievement (1).
According to many studies personality traits 
are among significant factors that influence a 
student’s academic achievement (2-4). Persona-
lity influences a student’s academic ability, his/
her achievement, and student’s approaches to le-
arning. Also, personality traits influence student’s 
behaviour, that is, his/her learning habits (4). 
This means that personality traits are crucial in 
predicting student’s academic achievement. The 
Big Five personality traits include neuroticism, 
extraversion, agreeableness, conscientiousness 
and openness to experience (5). 
According to Felder and Spurlin (6) learning 
styles are ways of learning that each student 
has. They are defined as cognitive, affective, 
and psychological characteristics and functi-
on as indicators of how the student learns and 
responds to the learning environment (6). Fel-
der and Silverman (7) have described four di-
mensions of learning styles including active-
reflective, sensing-intuitive, visual-verbal, and 
sequential-global. The first dimension refers to 
the way information is processed. Persons who 
are active learn best by working actively with 
learning material, applying knowledge, and 
are interested in working in groups where they 
can discuss the learned material. On the other 
hand, reflective individuals prefer to work in-
dependently and think about the material they 
are learning. The other dimension is sensing/
intuitive, at one end of this dimension sensing 

students prefer to learn facts, solve problems 
by standard approaches, and apply the learned 
material to the real environment. Students who 
prefer intuitive style prefer to learn abstract 
material, such as theories, their meanings, are 
more creative and able to discover different po-
ssibilities and relationships. The visual-verbal 
dimension differentiates students’ perceptual 
preference. The fourth dimension is sequential/
global and it refers to understanding content. 
Sequential style refers to students learning in 
small steps, paying attention to details, and 
accordingly having a linear progression during 
learning. Others who prefer a global style learn 
material almost unknowingly without seeing the 
connections, but subsequently finding connec-
tions between different areas. They also tend to 
solve complex problems (7,8). 
It is important for teachers to identify different 
student preferences in order to improve the te-
aching process. They can accomplish this by 
adapting the teaching style and activities to spe-
cific student preferences and combining different 
methods throughout the teaching process. This 
method strikes a balance between students lear-
ning styles and teachers teaching methods (2,9). 
The aim of the study was to examine the corre-
lation between personality traits, learning styles, 
and academic achievement, as well as a differen-
ce between students’s gender, residency status 
and academic achievement.

EXAMINEES AND METHODS

Examinees and study design

This cross-sectional study enrolled 95 students 
(78 female and 17 male; average age was 19 
years) who attended the first year of the Medi-
cal Faculty, University of Sarajevo, Bosnia and 
Herzegovina. Participation of all students was on 
a voluntary basis. All students were approached 
and asked to fill the online questionnaire and 
were given a link with a web address to access 
the questionnaires. All the questionnaires were 
made via online platform (Google Forms), wit-
hout being able to skip questions, so there would 
be no missing data. Completing the questionnai-
res took about 15 minutes. 
The study was approved by the Ethics Committee 
of the Medical Faculty, University of Sarajevo.
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Methods 

The sociodemographic questionnaire, Index of 
Learning Style (10) and Big Five Inventory (5) 
were used.
The sociodemographic questionnaire was con-
structed for the purposes of this research and 
refers to data related to gender, age, residential 
status and place of residence during high school.
The Index of Learning Style (ILS) developed by 
Felder and Soloman (2004) (10) was used to measu-
re learning styles. The Index of Learning Style has 
4 dimensions: active/reflective, sensing/intuitive, vi-
sual/verbal and sequential/global with 11 items for 
each scale (10). Participants need to choose only one 
answer that returned to them. Score 1 or 3 represents 
balanced style on the two categories of the dimensi-
on, with only a mild preference for one or the other. 
Score 5 or 7 represents moderate preference for one 
category of that dimension, and 9 or 11 strong prefe-
rence for one category of that dimension.
The Big Five Inventory (BFI) was developed by 
John and Srivastava (1999) (5). The instrument is 
a 44-item inventory that was developed to assess 
the Big Five personality domains of neuroticism, 
extraversion, agreeableness, conscientiousness 
and openness to experience. Respondents indi-
cated their level of agreement with each of the 
44 items using a 5-point Likert scale (1=disagree 
strongly, 5=agree strongly); 16 items were rever-
se-scored. The items were described in behaviou-
ral, cognitive, and affective terms (5). 
Academic achievement was represented by the 
cumulative grade point of each student, high scores 
represented a higher level of academic performance.

Statistical analysis

The first performed test was normality of distribu-
tion. Due to the significant deviation of distribution 
from normality, the collected data were analysed 
by nonparametric procedures. For data processing 
Kruskal Wallis test and Spearman’s correlation co-
efficient (r) were used. The significance level for 
all statistical tests was set at the p<0.05.

RESULTS

A statistically significant difference between the 
students’ gender and the academic achievement 
was found: females have better academic achie-
vement than males (x2 = 8.36; p<0.01) (Table 1).

There was also a statistically significant differen-
ce between the information processing style and 
achievement (p<0.05). According to the median, 
students who were moderate (median=66.67), i.e. 
very strong reflective (median=67.00) had better 
academic achievement than students whose style 
was balanced (median=62.67), or moderate 
(median=60.50), or very strongly active (medi-
an=63.00).
There was no statistically significant difference 
in residency status (p>0.05) between the students 
who lived with roommates, with their parents or 
alone in academic performance. 
Academic achievement was statistically signi-
ficantly negatively correlated with extraversion 
(r=-0.326; p<0.01). There was also a statistically 
significant correlation between conscientiousne-
ss and academic achievement (r=0.217; p<0.05). 
According to the correlations of academic achie-
vement and learning methods only active/reflexi-
ve learning style showed statistical significance 
(r=0.254; p<0.05), e.g. there was a statistically 
significant correlation between students who 

Variable No of students Median values 
for groups p 

Gender 
<0.01      Male 17 30.53

      Female 78 51.81
Residency status

>0.05
     With parents 53 49.58
     With roommate 20 45.05
     Alone 22 46.86
Active / Reflective

<0.05

     Very strong active 9 63.00
     Moderate active 20 60.50
     Balanced 55 62.67
     Moderate reflective 9 66.67
     Very strong reflective 2 67.00
Sensing / Intuitive

>0.05

     Very strong sensing 24 62.40
     Moderate  sensing 34 65.10
     Balanced 34 61.60
     Moderate intuitive 2 62.50
     Very strong intuitive 1 72.00
Visual / Verbal

>0.05

     Very strong visual 14 64.00
     Moderate  visual 36 61.71
     Balanced 35 63.40
     Moderate verbal 9 63.33
     Very strong verbal 1 67.00
Sequential / Global

>0.05

     Very strong sequential 3 68.00
     Moderate  sequential 22 62.25
     Balanced 62 63.00
     Moderate global 8 62.67
     Very strong global 0

Table 1. Kruskal Wallis test results for gender, learning style 
model and academic achievement
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reflexively processed received information and 
better academic performance (Table 2).

live away from family and with a roommate (15). 
The results of our research are also in line with 
this statement, there was no statistically signifi-
cant difference in academic performance betwe-
en the students who lived with roommates, with 
their parents or alone. 
In our study female students had better academic 
achievement than males. The results of Tsai and 
Shirley (16) show that females prefer sensing 
learning styles and sequential more than male 
students. Also, female students are more partici-
pative and collaborative than male students (17).
Our research showed that students have balanced 
learning preference across four dimensions and 
this is in line with results of Tsai and Shirley (16) 
study. In our research students who prefer a re-
flexive way of processing information had better 
academic performance than students who preferred 
the active way. This dimension was also correlated 
with academic achievement. In our research extro-
verted person preferred active learning style, and 
introverted person preferred the reflexive learning 
style. Also, sensing style is the most dominant style 
possessed by students (61.1% very strong or mode-
rate) and they prefer to apply the learning material 
to the real environment and to solve problems by 
standard approaches. Also students (55.6%) like 
to learn and better memorize when information 
is presented with charts, graphic, through visual 
dimensions. Most of the students (26.4%) prefer 
sequential learning style over 8.4% of students 
who prefers global learning styles. This is suppor-
ted by previous research where students preferred 
sensing learning style over intuitive, visual over 
verbal (9, 18), active over reflective and sequential 
over global learning styles (18).
The results obtained in this study suggest that 
some personality traits are correlated (with stati-
stical significance) with academic achievement. 
Extraversion was negatively correlated with aca-
demic achievement. Introverted students in our 
study had significantly higher grades and higher 
academic performance, which is in line with the 
results of previous research (2), where introvert 
students spend more time learning while extrover-
ts spend more time socializing or may also neglect 
learning by seeking other activities. It is also assu-
med that people who are introverts prefer written 
assessments, while extroverts may benefit more 
during oral presentations and exams (4).

N E A C O A-R S-I V-V S-G AA
N 1 -.302* -.357* -.415* -.167 .204† -.028 .229† -.023 .073
E 1 .002 .245† .093 -.353* -.029 -.270* -.041 -.326*

A 1 .292* .128 -.307* .063 -.085 -.063 -.098
C 1 .256† -.009 -.158 -.141 -.168 .217†

O 1 -.145 .420* -.213† .060 .013
A-R 1 -.183 .194 -.021 .254†

S-I 1 -.197 .180 -.027
V-V 1 -.087 .028
S-G 1 -.023

Table 2. Correlation between personality traits, learning 
methods and academic achievement

N, neuroticism; E, extraversion; A, agreeableness; C, conscien-
tiousness; O, openness to experience; A-R, active-reflective; S-I, 
sensing-intuitive; V-V, visual-verbal; S-G, sequential-global; AA, 
academic achievement; *statistically significant at the level of 0.01; 
†statistically significant at the level of 0.05

When considering learning styles with perso-
nality dimensions, active/reflexive (r=0.204; 
p<0.05) were statistically significantly positively 
correlated with neuroticism, negatively corre-
lated with extraversion (r=-0.353; p<0.01) and 
agreeableness (r=-0.307; p<0.01). Visual/verbal 
was statistically significantly positively corre-
lated with neuroticism (r=0.229; p<0.05), stati-
stically significantly negatively correlated with 
extraversion (r=-0.270; p<0.01) and openness to 
experience (r=-0.213; p<0.05). Sensing/intuiti-
ve was statistically significantly correlated with 
openness to experience (r=0.420; p<0.01).

DISCUSSION 

There was significant difference between the stu-
dents’ gender, information processing style and 
academic achievement. Academic achievement 
were correlated with extraversion (negativly), con-
scientiousness and active/reflexive learning style.
Relationship between residency status of the stu-
dents and academic achievement were explored 
in many studies. Some studies found difference 
between residence status and academic perfor-
mance (11,12) emphasizing that students living 
in dormitories have better academic performan-
ce. Considering that by living in dormitories stu-
dents can receive opportunities for social support 
and resources that they need (13). However, the 
result of Etikan et al. study showed no differen-
ces in academic performance among residency 
status of students (14). Possible explanation for 
this is that the first year students need to adjust to 
a new environment, find new friends or adjust to 
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In our study, conscientiousness was also statisti-
cally significantly positively correlated with aca-
demic achievement, which is in line with Karatas 
(3), students who are more conscientious have 
higher academic achievement. Conscientiousness 
also affects academic achievement, since indivi-
duals who are high on the dimension of conscien-
tiousness strive for higher levels of achievement, 
order, and responsibility. Accordingly, being dili-
gent clearly leads to positive results (4). 
In our study the dimensions of neuroticism, 
agreeableness and openness to experience were 
not correlated with academic achievement.
With this study, we wanted to increase the aware-
ness of teachers about the importance and use of 
different styles during lectures. Also, we would 
like to show the importance of students knowing 
their own preferences and learning styles and 
how personality traits can affect students’ aca-
demic performances. Academic achievement is 
an important outcome for students. It can incre-
ase motivation, student participation in class 
and wish to volunteer in different activities. A 
communication between teachers and students 

will be improved in this way (9,18).
There were several limitations in the presented 
study. Firstly, there was a potential for sam-
pling bias because sample size was small and, 
furthermore, it was longitudinal; additionally, the 
sample was selected only among students of the 
School of Medicine and it is hard to generalize 
our findings to all Sarajevo University students. 
Secondly, we did not consider potential health 
problems that could interfere with our results.
In conclusion, academic achievement is a complex 
outcome which is important for students. Female 
students, who prefer a reflexive way of processing 
information, work independently, think about 
lecture topic. Also, students with low score on 
extraversion and/or high level on conscientiousne-
ss have got better academic achievement. 
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ABSTRACT

Aim To determine obstacles in maintaining professional integrity 
of nurses and their strategy to overcome them.

Methods A conventional content analysis was conducted by 16 
interviews. The data collection instruments were semi-structured 
interviews, observation and field notes. The interviews were re-
corded and transcribed verbatim, then analysed by Grandhime and 
Landman approach. For the validity and reliability of the study 
Guba and Lincoln criteria were used. 

Results Latent meanings were formulated into “passive manage-
ment”, “inefficient organization”, and “solid spirituality” themes.  
Passive management consisted of “lack of support from mana-
gers”, “not understanding the nurses” and “improper supervision 
system”.  Inefficient organization was composed of “nursing staff 
shortages”, “underestimation of nurses’ roles” and “high wor-
kload”. “Religious beliefs” and “personal beliefs” constituted the 
“solid spirituality” theme. 

Conclusion There are factors that decline motivations in Iranian 
nurses; nevertheless, it is still possible to be a professionally inte-
grated nurse. Among many factors contributing to internalization 
of professional integrity of nurses, spirituality is one of the most 
prominent factors.

Key words: Codes of Ethics, qualitative research, nurse, spiritu-
ality
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INTRODUCTION

Ethics is essential in all occupations, especially in 
the nursing profession, because ethical and respon-
sible behaviour of the nurses with patients plays an 
effective role in improving and restoring their he-
alth, thus it can be said that the nursing profession 
is based on ethics (1). The nurse needs ethics in 
any educational setting, because the consequences 
of her practice depend on her ethical knowledge. 
Ethical knowledge is one of necessities of nursing 
education, because ethics in health care is recogni-
zed as an important component. However, some 
nurses are far from ethical realities of their work. 
There is a group of nursing researchers who see 
and express all the functions of this profession 
based on ethics and colour. Professional practice 
of nursing is so intertwined with ethics that it can 
be said that nursing is a philosophy of ethics (2). 
Professional ethics is the essence and the missi-
on of the nursing profession. It aims at providing 
health care, medical and rehabilitation services at 
the highest standard for maintenance, preservation 
and promotion of community health (3).
The American Nursing Association has identified 
a set of ethical values   and behaviours specific to 
the nurses. It is essential for nurses to internali-
ze these values   in order to maintain and develop 
their professional identity. These values   include 
respect for human dignity, accountability, com-
passion, trust and professional integrity (4) 
Professional integrity is a profound individual 
phenomenon and a part of professionalization 
(5). It is among professional values   mentioned in 
the ethical code of the Professional Nursing As-
sociation (6). Professional integrity is defined as 
a commitment to five fundamental values   of in-
tegrity, trust, equality, respect and accountability 
(4). It also refers to the acceptance of principles 
and ethical standards and practices based on ethi-
cal codes (7). The value systems of a person form 
the basis of professional integrity (8).
Ethical challenges cause problems such as irres-
ponsibility, mistrust, feelings of helplessness, 
anger and frustration, burnout and job dissatis-
faction among the nurses (7). Since nurses are 
the largest health care provider group, and have a 
significant effect on the quality of health care and 
ethics will be an effective factor in improving per-
formance of the nurse in delivering quality care 

(8). Research shows that many practicing nurses 
are not familiar with their professional codes and 
few nurses actually rely on these codes while 
making ethical decisions. Ethical distress with 
destructive effects on mental health is followed 
by anxiety and failure in nursing career. In case 
of noncompliance, negative effects of ethical dis-
tress will be expressed as worthlessness, anger, 
depression, shame, and discomfort in their profe-
ssional life. (9). To overcome ethical challenges 
in the 21st century, nurses and other care provi-
ders need to tend to professional values   guiding 
their performance, behaviours and professional 
decisions (10). It is imperative to acquire and in-
ternalize professional values   for professional de-
velopment and to provide a common framework 
in which it is possible to meet professional stan-
dards and expectations in addition to increasing 
ethical conflicts in the field of care (11). 
The aim of this study was to determine obstacles 
in maintaining professional integrity of nurses 
and to investigate a strategy they adopted to over-
come them.

PARTICIPANTS AND METHODS

Participants and study design

This study was conducted in 2018 using con-
ventional content analysis at teaching hospitals 
affiliated to Golestan University of Medical Sci-
ences (North of Iran). The main participants were 
clinical nurses who provide care according to the 
professional values; through the study, data led 
the researcher to interview head nurses, faculty 
members, patients, and patients’ companions. 
Sampling was done purposively and with max-
imum variation in terms of variables such age, 
job position, and working experience. Selection 
criteria included being approved regarding pro-
fessional integrity from the point of view of col-
leagues, supervisors, matrons, and patients, being 
completely alert, and being able to communicate 
and share experiences verbally. Sampling and 
data collection continued until data saturation 
was met. After conducting 16 interviews, no more 
new information was obtained from the subjects 
and hence, the data saturation was achieved. 
Rights of the participants, aim of the study, and 
confidentiality of their identity were explained 
to them by the researcher, and a written consent 
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was obtained from all the participants. The study 
was approved by the Research Deputy and Rese-
arch Ethics Committee of Golestan University of 
Medical Sciences.

Methods 

Data collection instruments were semi-structured 
interviews, observation, and field notes. Regar-
ding determining the time and place of the in-
terview, researcher and educational supervisor 
referred to nursing ward and visited the partici-
pants, and the time and place of the interview 
were determined according to participant’s prefe-
rence. The interviews lasted 25 - 90 minutes de-
pending on the participants. All interviews were 
conducted by one researcher and were recorded 
by a tape recorder. Interviews were held in a quiet 
room according to participant’s preference. Two 
interviews were held at the Faculty of Nursing 
and Midwifery and the rest of them were con-
ducted in their wards. The contrary cases were 
interviewed using written questions. 
After warming up in the beginning of the in-
terviews, questions such as “Please describe an 
experience of your routine work?” and “based on 
your experiences, which challenges have you  fa-
ced which affected your professional integrity?” 
were asked. Exploratory questions for instance, 
“Please give an example to help better under-
standing of your experience?” “Please explain 
more“ were asked to deepen the interview. Each 
interview was transcribed verbatim in the first 24 
hours, and then was coded. In addition to the in-
terviews, the researcher wrote 20 pieces of field 
notes from her observations in teaching hospitals. 
After each quotation we used [Pn] mark, which 
refers to the participant number. 

Statistical analysis

OneNote software was used for sorting the data. 
Data were analysed through the content analysis 
methodology proposed by  Graneheim and Lund-
man (12). The interviews were read several times 
with respect to emergence theory, then all inter-
views were considered as a single text supposed 
to be analysed and coded. Paragraphs, sentences, 
or words were taken as a meaning unit; they were 
coded according to their latent concepts. These 
codes were compared based on their similarities 
and differences, and specific labels were assigned 

to them. After categorization and a deep reflec-
tion on their content, the latest content of these 
categories was merged into themes. 
Guba and Lincoln criteria were used to assess va-
lidity and reliability of the study (13). The rese-
archers tried to fulfil the credibility by involving 
themselves with the participants and the process 
of data collection for a long period of time, and 
checking the transcripts with the participants. 
Data validation was achieved by doing step-wise 
as well as auditing reviews by supervisors and 
consultants and other experts. Confirmation was 
improved by the comments and approval of the 
study supervisors. To ensure the transferability 
of this study, the researchers tried to provide an 
accurate report of participants’ statements to be 
used in other contexts. 

RESULTS

A total of 16 participants were interviewed, 
among whom four were male and the rest were 
female. Regarding job position, three partici-
pants were head nurses, two of them were faculty 
members, two were a patient and his companion, 
and the rest were nurse practitioners. Age range 
of the participants was between 23 - 57 years of 
age, and their working experience ranged betwe-
en 6 months to 30 years (Table 1).

Number Age (year) Gender Year of 
experience Job position

1 38 Female 16 Nurse
2 29 Female 7 Nurse
3 41 Female 19 Head nurse
4 44 Female 22 Head nurse
5 45 Male 21 Head nurse
6 57 Male 30 Faculty member
7 27 Female 5 Nurse
8 39 Female 17 Nurse
9 44 Female 22 Head nurse
10 23 Female 1 Nurse 
11 25 Female 3 Nurse
12 30 Female 8 Nurse
13 36 Female 12 Faculty member
14 24 Female 2 Nurse
15 52 Male - Patient
16 35 Male - Patient accompany

Table1. Overview of general characteristics of 16 participants

After deep reflection on the transcripts of data, a 
total of 1963 initial codes were extracted. After 
omission of similar codes, 706 primary codes re-
mained. These codes were categorized into 135 
sub-categories, and were consequently merged 
to 8 categories according to their similarities and 
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differences. Latent meanings were formulated 
into “passive management”, “inefficient organi-
zation”, and “solid spirituality” themes.  Passive 
management consisted of “lack of support from 
managers”, “not understanding the nurses” and 
“improper supervision system”.  Inefficient or-
ganization was composed of “nursing staff shor-
tages”, “underestimation of nurses’ roles” and 
“high work load”. “Religious beliefs” and “per-
sonal beliefs” constituted the “solid spirituality” 
theme (Table 2). 

One of the issues mentioned by the participants 
was lack of proper supervision system of nurses’ 
performance in the clinical setting. For exam-
ple, participant number 13 said, “We do not 
have a proper nursing evaluation and monitoring 
system. This has made nurses’ performance drop 
to the lowest level. Most nurses do not adhere 
to scientific principles and standards because no 
one controls them. Since nurses got used to rou-
tine and non-standard performance, so it seems 
weird to the nurses when I do a standard procedu-
re with my students in the ward” [13].

Inefficient organization

Inefficient organization was assumed as an appro-
priate title for “nursing staff shortages”, ”undere-
stimation of nurses’ roles”, and “high workload“ 
are subcategories.  Some participants complained 
of nursing staff shortages, for example, partici-
pant number 8 disclosed that “Sometimes, there 
is no sufficient number of nurses in the shift cau-
sing burdens for the rest of staff. I can say that 
most of mistakes have happened due to shortage 
in the number of nurses, if these shortages beco-
me resolved, the mistakes will also be declined” 
[P5]. Another one said “since we have a nurse 
shortage in the evening shift, especially male per-
sonnel, sometimes I have to wait for one and half 
hour more than my working time to take care of 
the patient returned from an operating room, for 
example, male patients who have undergone the 
surgery spinal analgesia may encounter urinary 
retention. So I should wait to resolve their reten-
tion with Nellaton’s catheter” [P8]. 
Some participants were really affected by nursing 
staff shortage. For instance, participant number 
12 said, “Everyone knows, even the authorities 
know, that there were shifts in which I had to 
take care of 10 patients; sometimes it has been 
so crowded that we hospitalized patients in the 
ward aisle. The nurse-patient standard is never 
met, making us really tired. I do not know when 
this problem will be solved” [12].
Some participants declared that their emotions 
are influenced by nursing image among people 
due to inefficient management in the nursing sys-
tem. For example, one of them said, “You also 
know, we are involved with patients as much as 
a physician. But doctors have more control over 
the management. They show that their profession 

Theme Description 

Inefficient
organization

Nursing staff shortages, underestimating nurse 
roles, high work load

Passive 
management

Lack of support from managers, Not understan-
ding nurses, improper supervision system 

Solid spirituality Religious beliefs, Personal beliefs

Table 2. Themes and categories derived from data analysis

Passive management

Sub- categories of passive management were la-
belled as “lack of support from managers”, “not 
understanding the nurses”, and “improper super-
vision system”.  Some of the participants, espe-
cially negative cases stated that they were not 
supported and understood by their head nurse or 
supervisors. For example, participant number 7 
said, “When we suggest shift plan to the head nu-
rse, she discriminates between the nurses. When 
I was working in emergency ward, sometimes I 
had to attend 13 night-shifts in a month. It made 
me really tired” [P7].
Participant number 15 said, “One of the things 
that bothers and discourages me is that there is no 
difference between serious and reluctant nurses 
for the head nurse. Not only would I be discou-
raged, but also I feel being disrespected and not 
supported. The patient’s companion insulted me 
because of lack of facilities but my nurse did not 
support me. When I see nobody in the ward gi-
ving me support, so why should I sacrifice myself 
for the patients?” [14].  
Another one emphasized, “It happened for me 
that I did not feel well in my working time, I 
was really sick. I asked the head nurse to substi-
tute me with another nurse and let me go home 
and rest. But he did not agree. He did not even 
call the supervisor to see if anyone could come 
instead of me” [P11].
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is more significant in the society. Our authorities 
are under physicians’ control. Because of that, 
our efforts are not reflected well in the society. In 
my opinion, the only thing that pleases me is that 
God is enough, as the divine part of my job” [11].

Solid spirituality

Solid spirituality was labelled with “religious be-
liefs “and” personal beliefs “subcategories. Along 
all the interviews, participants talked about their 
religious beliefs, for example, participant number 
5 said: “Some people forget the God. But I tried 
to remind the God while taking care of the pa-
tients. He knows everything. Sometimes, there is 
a situation where you are alone with your patient. 
Maybe the patient does not realize, for example, 
he/she is unconscious or a child. But, the God 
oversees all our actions” [P4].
One of the participants disclosed that, “One of the 
things that matters to me is that we have been tau-
ght based on our beliefs and should adhere to them, 
thus we have to earn Halal money for our family. I 
have to do my best for patients because I am getting 
paid for it, and it needs to be Halal” [P5].
Almost all the participants tried to put themselves 
or a member of their family into patients’ shoes 
to understand them well. For instance, participant 
number 8 said, “Whenever I do something for my 
patient, I mentally substitute myself with him/
her. I ask myself whether the quality of my care 
is appropriate if the quality is satisfactory for me 
as a patient, it means that my care is right” [8].
All the participants strongly believed that humans 
were valuable and they loved helping the others. 
They do their best to help people. For example, 
participant number 10 said, “I really love my job. 
I have loved nursing since childhood. It helps me 
feel good when I help a person. We have to help 
each other. Sometimes my working time is over 
and I should go home, but I am still busy taking 
care of the patients” [10].
Although nurses have many difficulties such as 
low income, high workload, and nurse staff shor-
tage, but they believed that these issues do not 
influence their professional integrity. They belie-
ved that the God returns the result of their care in 
their life. One of them said: “Our parents were 
responsible for taking care of us. It affected me. 
I like my profession. Financial challenges do not 
have any effect on me. Some nurses state that our 

income is nothing. But I have not accepted this 
thought and tried to never give up on my job. I 
am sure that the God is the one who is aware of 
our hearts and will give good results” [P9]. 
Ethical consciousness is a factor, which helps 
maintaining integrity of the nurses. Most parti-
cipants pointed it out. For example, participant 
number 3 said, “It may have happened to me 
that I was tired and tired of the thought that I 
would not check the temperature of the patient, 
for example, because he did not have fever, but 
something inside me told me that it was wrong. 
I cannot cope with my conscience if I want to 
ignore the honesty” [3]. 

DISCUSSION

In this study, some issues with which nurses are 
involving in clinical setting regarding providing 
care for the patients were discussed. The issues 
such as inefficient organization originating from 
some challenges such as nursing staff shortages, 
underestimation of nurses’ roles, high workload, 
and passive management originating from lack 
of support from managers, not understanding the 
nurses, and lack of proper supervision system. 
These findings are in line with the study conduc-
ted by Farsi et al, who investigated challenges of 
the Iranian nurses and disclosed them as important 
items declining nurses’ satisfaction. Nursing staff 
shortage results from financial constraints and 
under-employment policies of government agen-
cies, as many restrictions have been imposed on 
the recruitment of new health workers, especially 
from 2002 to 2005. In those years, hospitals could 
employ only two nurses, while the number of nu-
rsing graduates is not low in Iran. Instead, there is 
a shortage in the number of job opportunities for 
new graduates. Some graduates do not pursue a 
job and some immigrate to other countries (14).
Another issue disclosed by the participants was 
lack of proper supervision systems. A systematic 
supervision structure enables the nurses to reflect, 
analyse, solve problems, plan their actions, and 
learn from their experiences. Advantages of this 
system would improve quality of care of the pa-
tient, reduce the stress, and enhance skills and job 
satisfaction (15). Findings of this study showed 
that lack of supervision system in some cases can 
cause nurse dissatisfaction and discourage them 
to work based on professional principles. 
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In the literature of nursing, spirituality is defined 
as a search for the meaning of life. Religious be-
liefs are recognized as a tangible expression of 
spirituality and affirmation of higher power. Reli-
gious beliefs affect one’s ethical decision-making. 
In an interview, dr. Clive emphasized that religious 
beliefs influenced performance of the nurses (16).
This suggestion is confirmed by a study conduc-
ted in England showing that spiritual beliefs of the 
nurses contribute to the attitude of nurses towards 
suicide (17). Experiences of the participants indi-
cate that spiritual beliefs developed from religious 
and personal beliefs influenced their care affairs 
and helped them to overcome clinical issues. Tho-
ughts about God presence and Halal income, hu-
man values, and the interest in the profession were 
found to strongly influence their actions and help 
maintaining professional integrity in the challen-
ging context for Iranian nurses.
Integrity involves conscience and can be in 
conflict with decisions, when there are diffe-
rent belief systems (18). Nurses face situations 
that require ethical attention and judgment in 
everyday affairs. When they are able to meet the-
ir expectations under certain conditions of care 
and their ethical decisions are in line with their 
conscience, they are at a lower risk of suffering 
from guilt or mental disorder (19). Almost all 
participants talked about the effect of conscious 
and internalized ethical obsession on their caring 
role. When nurses are unable to make a balan-
ce between their ethical integration and ethical 
issues, this may result in ethical distress. Ethical 
distress is associated with feelings of anger, anxi-
ety, guilt, sadness, frustration, and helplessness 
(20). Participants of the current study disclosed 
feelings such as “a doom of conscience”, “guilt”, 
and “sorrow” after incompatibility due to igno-
ring professional integrity.
The idea of caritas, love, and affection is the core 
of the nursing care. According to Eriksson, the 
power of love is real humanity, which is nurtured 
in a compassionate way. Caring for love indica-
tes self-esteem as well as altruism, “Altruism is 
referred to a concern for autonomy regarding the 
well-being of others” (Jeffrey, 1998) (21). Lo-
ving the profession was among prominent factors 
expressed by almost all study participants. They 
emphasized that they really want to help others. 

They have dedicated themselves despite the pro-
blems in the nursing profession in their country 
as mentioned above. Participants expressed less 
influence on their professional integrity compa-
red to issues such as financial constraints, high 
workload, etc. Some participants of this study 
stated that, they even spend part of their wages to 
help the patients, and some of them take care of 
the poor at home freely, indicating their religious 
beliefs and humanitarian sense.
In conclusion, there are some difficulties ahead in 
terms of keeping the integrity for Iranian nurses, 
nevertheless, nurses try to keep their integrity in 
the field of caring. Among many factors contri-
buting to internalization of professional integrity 
in the nurses, spirituality is one of the most pro-
minent factors, which has a great role in perfor-
mance according to the principles, and in many 
cases their performance beyond their responsibi-
lities (called self-devotion). Although this study 
was carried out in Iran, spirituality has no boun-
daries. It can be generalized to all the nurses all 
over the world. Authorities, managers and faculty 
members are required to pay special attention to 
internalization of values such as altruism, cons-
cience, empathy, and the presence of God in life 
and actions in order to decline the mistakes and 
promote quality of care. 
It is expected that the findings of this study may 
provide all the authorities, educators, faculty mem-
bers, and nurses working within the health-care 
sector a deeper understanding of the factors influ-
encing professional integrity in clinical settings. 
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Želimo Vas uvesti u svijet zaštite, Vas i Vaše medicinske  
profesije. Vođeni tom idejom naš cjelokupni program  
zaštite medicinske profesije objedinili smo pod nazivom  
UNIQA Sigurna profesija - najbolje rješenje za sve  
neželjene okolnosti na koje nemate uticaja. 

Kome je “Sigurna profesija” 
namijenjena?
“Sigurna profesija” je program namijenjen isključivo za 
pripadnike medicinske profesije: ljekare, doktore stoma-
tologije, inženjere medicinske biohemije, farmaceute i 
zdravstvene radnike. 

UNIQA je prva i jedina osiguravajuća kuća u Bosni 
i Hercegovini koja nudi jedinstven model podrške 

za pripadnike medicinske profesije.
Program “Sigurna profesija” omogućava da 

djelujete unaprijed i zaštitite svoju karijeru pomoću 
specijaliziranih osiguranja profesionalnih rizika.

Šta sadrži program 
“Sigurna profesija”?
Osiguranje pokriva materijalne i nematerijalne 
štete počinjene trećim licima prilikom obavljanja 
medicinske djelatnosti kao profesionalne djelatno-
sti, kao i pokriće za troškove pravnog savjetovanja, 
advokata i vještačenja u disciplinskom, prekršaj-
nom ili krivičnom postupku, te isplatu dnevne na-
knade za osiguranu osobu na ime izgubljenog pri-
hoda za svaki dan koji osigurano lice ne radi. 

Program sadrži:

 osiguranje finansijskih gubitaka

 osiguranje pravne zaštite 

 osiguranje od profesionalne odgovornosti

Više informacija putem besplatnog info telefona 
080 02 02 51 ili putem www.uniqa.ba

UNIQA “Sigurna profesija”
Program prevencije i zaštite pripadnika medicinskih  
i srodnih djelatnosti

Osiguranje finansijskih gubitaka
Osiguran je finansijski gubitak uzrokovan prekidom rada 

osigurane djelatnosti ili ordinacije, te dio izgubljenog 
prihoda zdravstvenog radnika kao posljedice bolesti 

ili nesretnog slučaja osigurane osobe, kao i karantene 
uvedene zbog zaraze ili epidemije.

Osiguranje pravne zaštite u 
krivičnom i prekršajnom postupku

Osiguranje pravne zaštite ima za cilj pružanje pravne 
zaštite zdravstvenim radnicima i naknadu troškova koji 
nastanu kao posljedica radnji i propusta u obavljanju 
medicinske djelatnosti kao profesionalne djelatnosti.

Osiguranje od 
profesionalne odgovornosti

Obuhvata rizike koji mogu nastati tokom obavljanja 
poslova iz djelokruga osigurane, profesionalne 

djelatnosti, za koju je zdravstveni radnik stručno i 
znanstveno osposobljen unutar ustanove u kojoj djeluje.
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