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ABSTRACT 

Aim To examine the effects of sonotherapy on the activities of 
daily living or as well as the reduction of pain in gonarthrosis.

Methods A retrospective- prospective clinical study included 63 
patients, 47 to 86 years old with a verified diagnosis of gonar-
throsis. Subjects were divided into two groups. The first group in-
cluded 26 patients treated with kinesitherapy in combination with 
electrotherapy; the second group included 37 patients treated with 
kinesitherapy combined with sonotherapy. The age, sex, activities 
of daily living by Barthel Index and the intensity of pain by visual 
pain scale (VAS) was analyzed at admission and discharge of the 
patients. 

Results Both groups were matched for age, sex,  and   Barthel index 
values at admission and discharge. There was no statically signi-
ficant difference between the groups  according to demogrfphic  
characteristics. Visual pain scale at admission was almost identical 
in both groups; VAS at discharge waa lower in the group treated 
with kinesiotherapy and sonotherapy. Visual pain scale at dischar-
ge was lower in both groups than at admission, but without stati-
sticay difference (p> 0.05).

Conclusion Sonotherapy and electrotherapy improved the activiti-
es of patien’s’ lives. Both types of therapy, in combination with ki-
nesitherapy, led to a decrease of pain in patients with gonarthrosis.

Key words: sonotherapy, Barthel Index (BI), visual pain scale 
(VAS).
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INTRODuCTION

Gonarthrosis is a degenerative condition of knee 
joint with chronic and progressive course. Knee 
arthrosis is the most common type of arthrosis (1-
3). Arthrosis can be primary and secondary. 
Pathogesis of primary degenerative changes in 
articular cartilage is based on loss of proteogl-
ycans and decomposition of collagene skeleton 
of in-racellular matter. In additiont there is also 
“material fatigue” (4- 6).
Secondary arthrosis occurs after a break or frac-
ture to tibia, femur or patella sprains or injuries to 
ligaments and meniscus, joint inflammation and 
disturbances in mechanical relations in the joint, 
which result in varus position or “O- shaped” 
legs and vagus position or “X- shaped” legs  (5-
9). The dominant symptom is pain. Development 
of muscular hypertrophy is a consequence of the 
symptom (8). Synovial reaction may also occur 
in form of minor or more pronounced swelling 
(9). Synovial membrane is thicker and with less 
elasticity, which leads to more or less pronoun-
ced deformation of knee joint (10,11).
Crackling occurs during movements of bending 
and stretching (12). Crepitation is found in the 
beginning of arthritic process (6). Therapy can be 
divided  to therapy with medicaments, physical 
and surgical therapy (12). 
In  medication therapy non-steroid anti rheu-
matics are used (6, 12). Additionally, various 
modalities of physical therapy are applied, e.g.,  
kinzsitherapy, electrotherapy (galvanization, di-
adynamic currents, interferential currents), so-
notherapy, laser therapy, hydrotherapy and ther-
motherapy (11). Sometimes it is necessary to use 
surgical therapy (12). 
Ultrasound therapy (sonotherapy) uses waves over 
16 kHz which outspread in the shape of longitude 
waves causing periods of dilatation and compre-
ssion and they are called ultrasound. Ultrasound 
used in physical medicine has frequency of 870 
kHz and wave length 0.4 mm (12). APprimary 
physical effect to organism is conditioned by a 
series of secondary physiological changes: anal-
getic effect, spasmolytic effect anti-inflammatory 
action, sympathoiytic effect, improvement of 
micro-circulation, trophic level and regeneration 
of tissue, increased cell membrane permeability, 
increase in bio-synthesis of proteins, increase in 

muscular tonus, increased absorbtion of extravtsa-
sed and cell metabolism products  (12, 13).
TheAaim of this paper is to examine effects of 
sonotherapyoon everyday activities and pain re-
duction in patients with gonarthrosis. 

PATIENTS AND METhODS

R research was conducted at the Clinic for Physical 
Therapy and Rehabilitation Clinical Center of the 
University of Sarajevo from January to June 2013. 
The study was a retrospective-prospective clinical 
study. TheRresearch covered a total number of 
63 patients who were receiving treatment during 
2011, 2012 and the first half of 2013, both genders, 
aged 47 to 86 with verified gonarthrosis diagnose. 
Inclusion criteria were patients of both genders, 
aged 20 to 90, patients with radiologically verified 
diagnosis of gonarthrosis and patients who recei-
ved full examination at admission and discharge 
(clinical examination, Barthel index). Exclusion 
criteria were the patients without the above men-
tioned pre-therapy diagnostics, patients younger 
than 20 and older than 90, patients who underwent 
surgical intervention on the affected knee and pati-
ents with incomplete medical documentation.  
Subjects were divided into two groups: the first 
group included patients who underwent kinezi-
therapy in combination with electrotherapy, 26 
patients; the second group included patient who 
underwent kinesitherapy in combination with so-
notherapy, 37 patients. 
The age, gender, everyday activities according to 
Barthel index and intensity of pain according to 
visual analogue pain scale was analyzed. Barthel 
index is used for assessment of everyday activiti-
es for persons with disability. In this assessment 
answers to 10 questions were scaled from 0 to 2 
or 3 points. ASsum of all the points for the an-
swers concerning everyday activities a patient 
performed could be 20. APpatient is fully depen-
dant when the sum was 0-4; 5-12 showed high 
level of dependence, 13-18 moderate level, 19 
low level and 20 total independence  (1).
Visual analogue pain scale was used for subjec-
tive pain assessment. It is graded to levels where 
0 is state with no pain, 1 minimal pain and 10 as 
maximal pain. Patients were asked to determine 
which number represents their level of pain (1). 
All the analytical data are presented in tables and 
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graphs via absolute number of cases, percentages, 
arithmetic mean, standard deviation and range of 
value.  χ2-square test (together with Yates correction 
for small samples) and Student t-test were used for 
analysis of differences between observed groups.  
All the test results with p<0.05 were considered 
statistically significant 

RESuLTS

Females were represented with 84.6% and 86.5%, 
in the first group (who underwent treatment with 
kinezitherapy and electrotherapy) and in the se-
cond group (who underwent kinezitherapy and 
sonotherapyp, respectively (p=0.556) (Table 1).

Everyday activities for both groups of patients 
according to Barthel index were higher (in most ca-
ses 1 point) at discharge than at admission, but wi-
thout statistically significant difference (p>0.05).
Visual analogue scale values were almost identical 
for both groups of patients at admission (Table 4). 

No (%) of patients
Total

Electrotherapy Sonotherapy
Males 4 (15.4) 5 (13.5) 9 (14.3)
Females 22 (84.6) 32 (86.5) 54 (85.7)
Total 26 37 63

Table 1. Gender structure of the patients underwent to elec-
trotherapy and sonotherapy

Electrotherapy Sonotherapy Total
Males and Females (No) 26 37 63
X (random variable) 71.46 68.22 69.56
SD (standard deviation) 8.900 8.307 8.637
SEM (standard error of the 
mean) 1.746 1.366 1.088

Minimum 47 51 47
Maximum 84 86 86

Table 2. Analysis of both groups of patients according to age

X, random variable; SD, standard deviation; SEM, standard error of 
the mean;

VAS at admission
Total

Electrotherapy Sonotherapy
Males and Females 26 37 63
X (random variable) 6.85 6.86 6.86
SD (standard deviation) 0.925 1.084 1.014
SEM (standard error of the 
mean)

.181 .178 .128

Minimum 5 5 5
Maximum 8 9 9

Table 3. Visual Pain Scale at admission for group with elec-
trotherapy and group with sonotherapy

X, random variable; SD, standard deviation; SEM, standard error of 
the mean;

VAS at discharge
Total

Electrotherapy Sonotherapy
Males and Females 26 37 63
X (random variable) 2.96 2.68 2.79
SD (standard deviation) 1.661 1.780 1.724
SEM (standard error of the 
mean) .326 .293 .217

Minimum 1 0 0
Maximum 7 8 8

Table 4. Visual Pain  Scale at discharge for both groups  of subjects 
for the group with electrotherapy and the group with sonotherapy

X, random variable; SD, standard deviation; SEM, standard error of 
the mean;

Figure 1. Analysis of activity of daily living according to Bar-
thel index at admission and discharge for the group with elec-
trotherapy and group with sonotherapy

TheAaverage age of the patients was 69.+8.6 
yeard (of range between 47 and 86). TheAave-
rage age in the first group was 71.46+8.9 (of ran-
ge between 47 and 84) compared to the second 
group with average age of  68.2+8.3 (of range 
between 51 and 86) (p=0.143) (Table 2).

Barthel index was higher for the patients who un-
derwent sonotherapy (p>00.5) (Table 3). 

Average values of VAS at discharge were a bit 
lower in the group which underwentothe trea-
tment with kinzsitherapy and sonotherapy. Visual 
pain scale at discharge was lower in both  groups 
than at admission but without statistically signifi-
cant difference (p> 0.05) eetween the groups (Ta-
ble 5). In the group which underwent kinezithera-
py with sonotherapy, minimal value at admission 
was 5 and maximal one 9 points. In both groups 
of subject improved VAS values were evident.

DISCuSSION 

Gonarthrosis is a chronic, non-inflammatory, de-
generative condition of knee joint with a progre-
ssive course (5-7, 9-11). The American College 
of Rheumatology defines gonarthrosis as hete-
rogenic condition where different processes lead 
to a combination of symptoms and signs which 
are connected to damage to cartilage and hence 
the bone (12). AJjoint mostly affected by arthritic 
process is knee due to the fact that it carries the 
biggest load (5,7,13,14).
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In this research we analyzed 63 subjects divided 
into two groups. The first group of 26 subjects 
underwent treatment with kinzsitherapy and elec-
trotherapy. The second group of 37 subjects un-
derwent treatment with kinezitherapy and sonot-
herapy. Gender analysiswhas shown that in both 
groups of patients females more frequently beco-
me affected. Thise data matcs the data available in 
relevant literature (14). There are several reasons 
for that (trauma, obesisy, hormonalsimbalasce 
etc.), but there is no general consensus accepted 
(15-17).  The analysis of average age in the groups 
showed that most patients from this study were ol-
der than 65 years of age. It was proved thatnthe 
age significantly affecsed the occurrence of this 
disease. Some authors believe that the pain inten-
sifies with age and patients need more frequent 
treatment. Several authors have also analyzed this 
data in their studies and all showed similar results 
(18,19).  This data matches the data available in 
relevant literature (7,9,10).
One of the main problems is an effectfon daily li-
ving activities caused by the knee pain estimated 
by the Barthel index (20). This problem is parti-
cularly pronounced in the movement of patients, 
climbing up and down stairs and using some of 
the transportation equipment (21,22).tFor that rea-
son, the patients with this disease trg to reduce the 
movement ta minimum. In this way they worsen 
the clinical picture of the disease and thus worse-
ning the underlying diseasd, which leads to even 
less mobility (1,16). Therefore, the results of this 
study showed an increase in Barthel index for just 
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one point. In similar studies which followed pati-
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gonarthrosis hsd significant impactoon everyday 
activities, which were more compromised with 
longer duration of the condition (13,23).
The intensity of pain values obtained by VAS in 
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Procjena efekta sonoterapije na smanjenje bola kod gonartroze
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SAŽETAK 

Cilj  Ispitati efekte sonoterapije na aktivnosti svakodnevnog života, kao i na smanjenje bola kod go-
nartroze.

Metode  Retrospektivno-prospektivna klinička studija obuhvatila je 63 pacijenta, dobne starosti od 
47 do 86 godina, s verificiranom dijagnozom gonartroze. Ispitanici su podijeljeni u dvije grupe; prva 
grupa uključivala je 26 pacijenata tretiranih kineziterapijom u kombinaciji s elektroterapijom, a druga 
37 pacijenata tretiranih kineziterapijom u kombinaciji sa sonoterapijom. Analizirane su aktivnosti sva-
kodnevnog života prema Barthelovom indeksu, te jačini bola prema vizuelnoj analognoj skali bola u 
odnosu na dob i spol. 

Rezultati  Obje grupe ispitanika bile su ujednačene po dobi, spolu i vrijednostima Barthelovog indeksa 
na prijemu i otpustu, bez postojanja statistički značajne razlike među grupama u odnosu na demograf-
ske podatke. Vrijednosti VAS-a pri prijemu bile su gotovo identične u obje grupe ispitanika. Prosječne 
vrijednosti pri otpustu su bile nešto niže u grupi koja je tretirana kinezi i sonoterapijom u odnosu na 
vrijednosti pri prijemu, ali bez statistički signifikantne razlike (p> 0,05). 

Zaključak  Sonoterapija i elektroterapija utjecale su na poboljšanje aktivnosti svakodnevnog života. 
Obje vrste terapije, u kombinaciji s kineziterapijom, dovele su do smanjenja bola kod pacijenata s go-
nartrozom.

Ključne riječi: sonoterapija, Barthelov indeks (BI), vizuelna analogna skala boli (VAS)


