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ABSTRACT

Aim To evaluate clinical status of patients with chronic subdu-
ral hematoma (CSDH) on hospital admission and to predict their 
outcome after the neurosurgery treatment using Karnofsky index 
scale (KI). 

Methods Clinical and surgery data of patients with CSDH were 
collected prospectively.  Fifty 50 adults aged over 41 with CSDH 
diagnosed and hospitalized between November 2010 and April 
2012 were investigated. In the analyzed sample there were more 
CSDHs in males than in females (1.5:1). The diagnosis of CSDH 
on hospital admission in patients was confirmed by non-contrast 
computed tomography (CT). Forty-three patients had undergone 
surgery with Burr-hole drainage and craniotomy, while seven pa-
tients were treated conservatively. The KI was used for evaluation 
of the patient’s clinical state before neurosurgery treatment and 
the quality of survival in all patients, six months after hospital dis-
charge. 

Results A statistically significant difference was found between 
the KI values in patients with CSDHs on hospital admission and 
KI after the surgical treatment. Six months after, out of 43 patients 
who underwent surgery in 24 (55.8%) patients KI was between 
80-100%, in nine (20.9%) patients KI was between 50-70% and in 
10 (23.2%) patients KI was 0-40%.

Conclusion Although the elderly with CSDHs are vulnerable be-
cause of their age, associated diseases and risk of recurrence of 
CSDH, their outcome assessed by KI after surgical treatment was 
good. The Glasgow Coma Scale (GCS) is used for rapid asses-
sment of the state of consciousness in patients on admission and 
monitoring of the changes in their condition. KI scale could be 
used as a complementary assessment tool for the general condition 
of patients with chronic subdural hematoma. This study highligh-
ted that the KI scale had a predictive value for patient’s outcome 
with chronic subdural hematoma.

Key words: extra-axial brain hemorrhage, clinical outcome, Kar-
nofsky Index value
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INTRODuCTION

Chronic subdural hematoma (CSDH) is a type of 
intracranial hemorrhage which usually precedes a 
mild traumatic event in adults, with special focus 
on elderly people. In symptomatic patients, the 
large CSDH is a condition which shows a great 
variety in expression (1) and requires an urgent 
surgical intervention (2). The number of neuro-
surgery procedures is rapidly increasing during 
the years (3). The choice of an appropriate and a 
less invasive technique for the treatment of CSDH 
could have influence on further patient’s recovery 
(4). In the literature, the Burr-hole drainage is the 
most common evacuation procedure of CSDH in 
adults with low percent of recurrent hemorrhage 
(5-7). Craniotomy is recommended for patients 
with organized CSDH (4, 8). Several studies have 
shown non-surgical management of CSDH, even 
a spontaneous resolution of hematoma (9-12). In-
dications for conservative treatment include small 
thickness of CSDH, absence of brain compression 
or mild headache (9). Most commonly used sca-
les for the assessment of neurological status of 
patients on hospital admission and discharge were 
Glasgow Coma Scale (GCS) consisted of three 
elements – eye movements, verbal and motor res-
ponse (13) and Glasgow Outcome Scale (GOS) 
(14). The Karnofsky index (KI) scale (15) mainly 
had the use in the oncological practice, but its re-
levance also exists in the neurosurgery in patients 
with long-term illnesses (16). Both scales (GCS 
and KI) measure different values   and should not 
exclude one another. The aim of this study was to 
investigate the age groups, gender structure, co-
morbidity and symptoms in patients with CSDHs 
and to compare the KI indicators in patients be-
fore neurosurgery treatment and six months after, 
with reference to the patient’s quality of survival. 
Furthermore, our intention was to find out whether 
older patients with CSDH had a clinical outcome 
as well as younger patients and to introduce the KI 
scale for the evaluation of their neurological and 
psychophysical condition. This was the first clini-
cal study in the region which considered patients 
with chronic subdural hematoma from diagnosis 
to treatment.

PATIENTS AND METhODS

The study included 50 adult patients, aged 
between 41 and 85 years with CSDH mostly 

above 65 years. Patients were stratified accor-
ding to the age in two groups –younger (to 65 
years) and elderly (above 65 years). All of them 
were diagnosed at the Centre of Radiology and 
hospitalized at the Neurosurgery Clinic Clinical 
Centre of Vojvodina between November 2010 
and April 2012. This study was approved by the 
Ethics Committee of the Clinical Centre of Voj-
vodina. All patients had non-contrast CT scan 
before the evacuation or conservative treatment 
of hematoma. According to the Institution proto-
col, a control non-contrast CT scan was done on 
the 3rd and the 7th day after surgery and, also, 
one month and six months after discharge using 
Somatom Emotion 16, Cardiac Sensation 64 and 
Somatom Definition Flash (Siemens, Germany). 
Patients with CSDH who treated conservatively 
had a control cranial CT scan in case of neurolo-
gical worsening. According to the Institution ne-
urosurgery protocol, patients were placed in the 
supine position, completely shaved and prepared 
for the operation. A scalp incision was planned so 
that they can be incorporated into the cranioto-
my flap, if required. After the Burr hole over the 
area of the maximal hematoma thickness, dura 
was exposed, coagulated and opened in a cruci-
ate manner. Irrigation with warm saline was per-
formed according to the surgeon’s preference as 
well as the number of Burr holes. Then, a flexible 
draining tube was placed into the subdural spa-
ce and after subcutaneous tubing it was connec-
ted with the rest of closed draining system. The 
draining tube remained in the position for 24-48 
hours. Sutures were removed seven days after 
the operation and patients were discharged from 
hospital if no complications occurred. Cranioto-
my was suggested in patients with recurrent or 
organizing hematomas. The KI was determined 
in all patients with CSDHs who came to hospi-
tal before the surgery treatment and  six mont-
hs after the hospital discharge. A comparison of 
KI values was done in two groups (patients aged 
41-64 and 65-85 years). The quantification of the 
neurological status on hospital admission was 
measured using the GCS. Additionally, a coeffi-
cient of correlation between GCS and KI before 
the surgical treatment with KI values six months 
after the treatment was calculated. The Sign and 
Mann-Whitney (nonparametric) tests for compa-
rison of KI values and Spearman R Correlation 
Coefficient were used.
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RESuLTS 

Twenty patients were in the group between 41-
64 years and thirty patients were in the group 
between 65-85 years. There were 30 (60%) ma-
les and 20 (40%) females. The mean time from 
initial symptoms to hospital admission was 356 
hours (between 24-2880 hours). Patients with left 
CSDHs had the shortest mean time from the first 
symptoms to hospital admission compared with ri-
ght or bilateral CSDH. In 36 (64%) patients there 
were data about previous falls and head trauma, 
but in 16 (32%) patients there was no informati-
on about trauma. There were 34 (68%) unilateral 
and 16 (32%) bilateral chronic subdural hemato-
mas. The most frequent sign in patients was the 
left or right hemiparesis alone or combined with 
headache, nausea, vomiting, paresis of the faci-
al nerve, seizures and loss of consciousness. The 
group of patients under 65 years dominantly had 
headache and hemiparesis, but patients above 65 
years, especially above the age of 75 had loss of 
consciousness and speech disorder with the facial 
nerve paresis. The most frequent comorbidity was 
arterial hypertension (in 22 patients), but other co-
morbidities include chronic obstructive disease, 
seizures, one patient had prostate carcinoma, two 
patients had breast carcinoma, the colon carcino-
ma was found in one patient (Table 1). Some of 
these patients had multiple comorbidities. No co-
morbidities were found in 11 patients. Generally, 
patients with CSDH and the age under 65 had 
dominantly arterial hypertension, psychosis, coa-
gulopathy or no comorbidities, but patients above 
65 years had multiple associated diseases such as 
arterial hypertension, chronic obstructive disease, 
diabetes mellitus, chronic ischemic heart disease 
or carcinoma. Seven patients were treated conser-
vatively (Table 2) because of low-grade of their 

general condition and comorbidities or because of 
a small diameter of CSDH without midline shifts. 
During the hospitalization, all patients were moni-
tored with constant evaluation of their neurological 
status. A serial control CT scan showed successive 
regression of hematoma and gradual recovery. The 
corticosteroid therapy was not given to patients. 
There were no recurrences of hemorrhage in those 
patients. Other 43 patients had undergone surgery 
with Burr-hole drainage-one or two burr holes (35 
patients) or craniotomy (8 patients). Craniotomy 
was made in those eight patients because of a great 
compressive effect of CSDH. Those eight CSDHs 
on initial cranial CT scan had mixed density with 
more than 25% of hyperdensity and most had for-
med a capsule without the possibility of drainage. 
Two patients from this group died in hospital, on 
the fourth day after craniotomy because of heart 
and respiratory failure, but five patients had good 
or very good recovery. None of the patients treated 
with Burr-hole drainage had recurrent hemorrhage 
or post -surgical complications. On control crani-
al CT scan on the 3rd day after surgery there was 
small amount of pneumocephalus in 13 patients. 
Operated patients were followed up six months af-
ter hospital discharge and their clinical status was 
measured using Karnofsky index (KI) scale. A 
statistically significant difference between KI was 
found in patients before surgical treatment and 
six months after (p<0.05) (Figure 1). KI between 

Comorbidity Number (%) of patients 
Arterial hypertension 22 (44)
Diabetes mellitus 9 (18)
Chronic obstructive disease 4 (8)
Ischemic heart disease 3 (6)
Breast carcinoma 2 (4)
Seizures 2 (4)
Psychosis 2 (4)
Coagulopathy disorder 2 (4)
Rheumatoid arthritis 2 (4)
Colon cancer 1 (2)
Prostate cancer 1 (2)
No comorbidity 11 (22)

Table 1. Associated diseases (comorbidity) in patients with 
chronic subdural hematoma

Patient Characteristics of CSDH and 
patient’s comorbidities

Age 
(years) Symptoms

1 Unilateral CSDH 17 mm; liver cirr-
hosis and coagulopathy disorder 64 Headache, nau-

sea, vomiting

2

Unilateral CSDH 11 mm without 
shifts of midline, severe brain cor-
tical atrophy; prostate carcinoma 

(antiandrogen therapy)

81 Unsteadiness
dizziness

3
No comorbidity; diameter of bilate-
ral CSDH 8 mm left, 10 mm right, 

without shifts of midline
52

Headache
Nausea,
vomiting

4

CSDH in diameter 20 mm without 
shifts of midline,  severe cortical 

brain atrophy; Terminal Alzheimer 
disease,  Seizures, previous ische-

mic brain stroke

62 Speech disorder
Hemiparesis

5
Diameter  of bilateral hematoma (4 

mm) without midline shifts
No comorbidities

41 Headache unstea-
diness

6
Diameter of CSDH 10 mm without 
shifts of midline; Seizures, Hepati-

tis B, coagulopathy disorder
58 Speech disorder, 

seizures

7

CSDH in diameter of 10 mm 
without shifts of midline

Chronic ischemic heart disease, 
Previous ischemic brain stroke

81 Dizziness

Table 2.  Characteristics of seven conservatively treated 
patients with chronic subdural hematoma (CSDh)
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80-100% rated as very good, but 50-70% good, 
0-40% bad. Of total 43 patients who underwent 
surgery in 24 (55.8%) patients KI was between 80-
100%, 9 (20.9%) patients had KI value between 
50-70% and in 10 (23.2%) patients KI was 0-40%. 
The mean preoperative KI value was 50, but the 
mean KI value six months after hospital discharge 
was 70 (Figure 2).

between GCS and KI six months after the trea-
tment was +0.54 (moderate correlation) and co-
efficient correlation between KI before and KI 
post-treatment was +0.71 (strong correlation). 
These results suggested that there was a higher 
correlation between KI scores than between GCS 
and KI score after the treatment, but both sugge-
sted positive correlation. 
The group of conservatively treated patients was 
small and out of those seven patients one patient 
had KI on admission 90%, three patients had KI 
between 50-70% and three had KI 0-40%. Six 
months after the value of KI was 80-90% in four 
patients, one patient had KI 50% and two patients 
had KI 0-40%.

DISCuSSION

Long-term epidemiological observations in differ-
ent regions in the world indicate that elderly popu-
lation is increasing significantly (17, 18). Accord-
ing to Jevtić et al. Vojvodina’s population belongs 
to very old population. In 2009 it was estimated 
that there were 16% of people above 65 years (a 
population is very old if there are more than 10% 
of people older than 65 years). Furthermore, the 
age index in 2009 in Vojvodina was 1.03, about 
three times higher than in 1953, which pointed to 
the demographic aging process (a value of age in-
dex above 0.4 suggests the process of demographic 
aging). The leading causes of death in Vojvodina 
are cardiovascular disease and tumors, followed by 
injuries and poisoning, which are the third cause of 
death (19). Arterial hypertension was the frequent 
comorbidity in observed patients with CSDHs in 
this study that was in accordance with the previ-
ously mentioned statement. Falls and injuries are 
more common in the elderly due to their functional 
decline, poor general condition, comorbidity, the 
problem of the balance, visual disturbance or de-
mentia (20-22). Generally, older people have a 
greater tendency to develop CSDH, which is the 
result of minor head trauma. The brain atrophy 
connected with aging, fragility of bridging veins, 
alcoholism, seizures and bleeding disorder are also 
predisposing factors for CSDH formation (23). 
The fact is that the diagnostic of CSDH in the el-
derly could be hard because of difficulties in differ-
entiation between neurological changes that occur 
due to the age and those that arise as a result of 
hematoma. Moreover, a psychiatric or neurological 

Figure 1. Values of Karnofsky index (KI) of surgically treated 
patients with chronic subdural hematoma (CSDh) on admis-
sion and six months after hospital discharge

Figure 2. Distribution of mean values of standard error (SE) 
and standard deviation (SD) of Karnofsky index values before 
and after neurosurgery treatment in patients with chronic sub-
dural hematoma (CSDh)

Mann-Whitney nonparametric test for two inde-
pendent variables was used to compare KI values 
in patients with CSDHs 6 months after hospital 
discharge in the group of 41-64 years and in the 
group of 65-85 years. There was no statistically 
significant difference between patients with 
CSDHs in the age group between 41-64 and 65-
85 years in the KI values 6 months after hospital 
discharge (p>0.05).  The coefficient correlation 
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outcome, our first study pointed to the epidemiolo-
gical characteristics of patients with CSDH, their 
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SAŽETAK

Cilj  Proceniti kliničko stanje bolesnika s hroničnim subduralnim hematomom (HSDH) na prijemu 
i predvideti njihov ishod šest meseci posle neurohirurškog tretmana, koristeći Karnofskijevu indeks 
skalu (KI). 

Metode  Klinički i neurohirurški podaci pacijenata s HSDH-om su prospektivno prikupljeni. Studija 
je obuhvatila 50 pacijenata, starijih od 41 godinu, s HSDH-om, koji su hospitalizovani u periodu od 
novembra 2010. do aprila 2012. godine. U analiziranom uzorku bilo je više muškaraca s HSDH-om 
nego žena (1.5:1). Dijagnoza HSDH-a, na hospitalnom prijemu, u bolesnika je potvrđena nekontras-
tnom kompjuterizovanom tomografijom glave (CT). Četrdeset i tri pacijenta su operativno lečena, pri 
čemu je, u najvećem broju slučajeva, načinjen trepanacioni otvor i plasiran subduralni dren; kod osam 
pacijenata načinjena je osteoplastična kraniotomija, dok je sedam pacijenata konzervativno tretirano. 
Karnofskijev indeks korišćen je za procenu kliničkog stanja pacijenta pre neurohirurškog tretmana i 
procenjen je ishod lečenja pacijenata šest meseci nakon otpuštanja iz bolnice. 

Rezultati  Statistički značajna razlika nađena je između vrednosti KI-a kod bolesnika s HSDH-om na 
hospitalnom prijemu i KI-a posle hirurškog lečenja. Šest meseci kasnije, od ukupno 43 operisana paci-
jenta, kod njih 24 (55.8%) vrednost KI-a bila je između 80% i 100%, u 9 (20.9%) pacijenata KI je bio 
između 50% i 70%, te je u 10 (23.2%) pacijenata KI bio od 0 do 40%. 

Zaključak  Iako su pacijenti s HSDH-om ranjiviji zbog svoje starosti, udruženih povreda i rizika od 
recidiva HSDH-a, njihov ishod procenjen preko skale KI-a nakon hirurškog lečenja bio je dobar. Glaz-
govska skala kome (GCS) služi za brzu procenu stanja svesti kod pacijenata na prijemu, kao i za dalje 
praćenje promena u njihovom stanju. Skala KI-a mogla bi da se koristi kao komplementarni način 
procene opšteg stanja kod pacijenata s hroničnim subduralnim hematomom. Ova studija je pokazala da 
skala KI-a ima prediktivnu vrednost za klinički ishod pacijenata s hroničnim subduralnim hematomom. 

Ključne reči:  ekstraaksijalna hemoragična lezija mozga, klinički ishod, Karnofskijeva indeks skala


