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SUMMARY

The aim of the paper was to evaluate the surgical outcome in patients with spontaneous supratentorial
intracerebral hemorrhage (ICH) after surgical intervention, in respect to the initial clinical conditions, age, sex,
hemispheric side and anatomic localization of ICH. Thirty-eight surgically treated patients with spontaneous
supratentorial intracerebral hemorrhage were included in the study. The surgical outcome was evaluated three
months after the initial admission, according to the Glasgow Outcome Scale (GOS). The surgical treatment was
successful in 14 patients (37%), whereas it was unsuccessful in 24 patients (63%). We have detected a significant
negative correlation between the Glasgow Coma Scale (GCS) scores on admission and the GOS scores after three
months, suggesting worse neurological outcome in patients with initially lower GCS scores. The surgical outcome
in patients with ICH was not affected by the sex, the hemispheric side and the anatomic localization of ICH, but
the age of the patients was estimated as a significant factor for their functional outcome, with younger patients
being more likely to be treated successfully. The surgical outcome is affected from the initial clinical state of the
patients and their age. The treatment of ICH is still an unsolved clinical problem and the development of new
surgical techniques with larger efficiency in the evacuation of the hematoma is necessary, thus making a minimal
damage to the normal brain tissue, as well as decreasing the possibility of postoperative bleeding.

Key words: intracerebral hemorrhage, surgical outcome, Glasgow Coma Scale, Glasgow Outcome Scale
Corresponding author:

Vladimir Rendevski
Email: vladimirrendevski@yahoo.com

Acta facultatis medicae Naissensis 2017;34(4): 265-273 265



Original article

INTRODUCTION

Spontaneous intracerebral hemorrhage (ICH) is a
cerebrovascular disease where a blood clot arises in the
brain parenchyma in the absence of any trauma or
surgery (1). It accounts for a 10-15% of all strokes (2) and
represents the deadliest subtype of stroke. The mortality
rate of ICH is 37-52% in 30 days (3) and 50% of all death
cases occur within the first two days with an in-hospital
mortality of 40% (4, 5). One year after the hemorrhage,
74% of patients remain with severe functional inability
or deceased (6). The global incidence of ICH is 10-20
cases out of 100.000 people and it is lower in high-
income countries compared to those with medium and
small income, and this incidence increases with age (7-9).

Even today, still there is no proven (Phase III)
medical or surgical treatment for ICH that could increase
the survival or improve the quality of life for survivors
(10, 11). However, although surgical treatments have
demonstrated equivocal results (12), the surgical
decompression for ICH is still widely accepted as
potentially life-saving (13), because an increase in the
volume of the hematoma occurs in 30% of the
hospitalized patients (6) and the surgical evacuation of
the hematoma can reduce the mass effect which is an
important preventive measure to improve clinical
outcome. Until now, the overall benefit from the surgical
intervention has been only proven in patients with
cerebellar ICH with GCS score of 14 or less and
hematomal volume of 40 mL or more (14).

The aim of this study is to evaluate the surgical
outcome of patients with spontaneous supratentorial
ICH in respect to sex, age, hemispheric side, anatomical
localization of the hematoma (lobar/basal ganglia) and
the clinical condition.

MATERIAL AND METHODS

Thirty-eight patients with spontaneous ICH that
underwent surgical procedure at the University clinic of
Neurosurgery in Skopje during 2015 were included in
our retrospective study. The study was approved by the
ethical committee of the Medical Faculty in Skopje,
Macedonia.

According to the defined criteria, patients with
acute, primary, supratentorial ICH, without ventricular
subarachnoid flow, that underwent early surgical
treatment in the first 24 hours, with hematoma over 2 cm
in diameter from the initial brain CT, with the condition
of consciousness when admitted and evaluated
according to the Glasgow Coma Scale (GCS) over 5

points were included in the study. The diagnosis of the
patients, eligible with these inclusion criteria, was based
on anamnesis (auto/hetero anamnesis depending on the
condition of the patient’s consciousness), somatic and
neurological examinations and computer tomography
(CT) scan of the brain.

After the diagnosis, the patients were admitted
at the University clinic of Neurosurgery in Skopije (at the
department of intensive care unit) Adequate
medicamentous procedures were performed in order to
stabilize the clinical condition of the patients and the
progression of the surgical intervention. The results of
the surgical treatment (i.e. the survival and functional
outcome) were analyzed three months after the initial
admission. The evaluation of the surgical outcome was
carried out according to the Glasgow Outcome Scale
(GOS) scores. The patients are classified into five
categories: Class 1: good recovery, Class 2: moderate
disability, Class 3: severe disability, Class 4: persistent
vegetative state, Class 5: dead.

All statistical analyses were performed using
Microsoft Excel 2010 and the statistical software IBM
SPSS Statistics 21. Categorical variables are expressed as
number of subjects and %; the differences in the
frequencies between the groups were calculated by the
X2 test. All continuous variables are expressed as mean +
SD and the differences between the groups were
analyzed by the Student’s t-test. Bivariate statistical
analyses were performed using parametric correlation
with Pearson coefficient. In all cases, the level of
statistical significance was defined as p <0.050.

RESULTS

Clinical state on admission and neuro-
logical outcomes three months after the surgical
intervention

On admission, 12 patients (32%) were assessed
with GCS scores 6-8, i.e. in the state of coma, while 19
patients (50%) were characterized with GCS scores 9-12
(sopor), and 7 patients (17%) with GCS score 13-15
(somnolence or normal). As it can be seen from Figure 1,
panel a, the domination of the group of patients with
sopor is obvious.

The surgical outcome was evaluated three
months after the initial admission. According to the
Glasgow Outcome Scale (GOS), the patients that had
mild invalidity and those with a good recovery were
gathered in one group of patients with successful
treatment. The patients with persistent vegetative state
and those with severe invalidity or deceased were
gathered in the group with bad outcome. Treatment was
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successful in 14 patients (37%), whereas it was
unsuccessful in 24 patients (63%). The domination of the
group with bad outcome was, unfortunately, obvious
(Figure 1, panel b). Most of the patients with somnolence
were treated successfully, but unfortunately the clinical
outcome for a large number of the patients with sopor
was bad.

Out of the 14 patients with successful treatment,
8 patients had mild invalidity and 6 were with a good
recovery. Out of the 24 patients with bad outcome, 9
patients passed away, 1 patient was in a persistent
vegetative state and 14 patients were with severe
invalidity.The most common postoperative compli-
cations were: bronchopneumonia (5 patients), verified
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rebleeding (2 patients), pulmonary embolism (1 patient)
and cardiologic complications (1 patient).

The bivariate statistical analyses have revealed
moderate negative correlation between the GCS scores
on admission and the GOS scores after three months
(Pearson coefficient r = -0.636, p = 0.000017). Lower GCS
scores on admission were associated with higher GOS
score (worse neurological outcome) after three months,
indicating that the neurological outcome is greatly
affected by the initial clinical state of the patients. A
regression analyses was also performed, showing
moderate R2 value for the dependence of the two
variables (Figure 2).
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Figure 1. Distribution of the patients with ICH in terms of the neurological status on admission evaluated
according to the GCS scores (a) and the surgical outcome three months after the intervention, according to
the Glasgow Outcome Scale (GOS)
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Figure 2. Regression analysis for the dependence of the GOS scores for the surgical outcome three months
after the intervention from the GCS scores on admission
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Effects of age, sex, anatomic loca-
lization of ICH and hemispheric side on
the surgical outcome in patients with ICH

In terms of age, a wide range of patients have
entered the study (the youngest patient was 38, whereas
the oldest was 78 years old). We have detected
statistically significant differences in the mean age of the
patients that were successfully treated (52 + 9 years),
compared to the group with bad outcome — 62 + 8 years
(t=257, p=0.019). This result points out the fact that
age has a significant impact on the surgical outcome,
and younger patients with ICH are more likely to be
treated successfully, when compared to older patients
(Figure 3).

We have also evaluated the effects of the
categorical variables (sex, hemispheric side and
anatomic localization of ICH) on the surgical outcome in
patients with ICH. Unfortunately, none of these
observed variables showed significant effect on the
outcome (Figure 4).

In respect to the sex, 21 male patients (55%) and
17 female patients (45%) participated in the study. As
can be seen (Figure 4, panel a), the surgical intervention
was successful in 8 male patients (57 %) and 13 female
patients (54 %), whereas it was unsuccessful in 6 male

patients (43%) and 11 females (46%). The statistical
analyses proved no significant effect of the sex on their
surgical outcome (p = 0.859).

According to the hemispheric side of the
hematoma, 22 patients had ICH in the right hemisphere
(58%) and 16 patients had ICH in the left hemisphere
(42%). The surgical intervention was successful in 7
patients (32%) with right hemispheric side and 7 patients
with left hemispheric side (44%), showing no significant
effect of this variable on the surgical outcome (p = 0.452;
Figure 4, panel b).

Concerning the anatomical localization
(lobar/basal ganglia), 15 cases had lobar localization of
the ICH (39%), whereas 23 patients had deep ICH in the
region of the basal ganglia (61%). With respect to
neurological outcome, four patients (27%) with lobar
ICH and 10 patients with deep ICH were treated
successfully, whereas in 11 patients with lobar ICH
(73%) and 13 patients with deep ICH (57%) negative
outcome was reported. Statistical analyses proved no
significant effect of the anatomic localization on the
surgical outcome (p = 0.294), revealing that the risk of the
negative outcome is the same for both lobar and deep
localization of ICH after surgical treatment (Figure 4,
panel c).
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Figure 3. Effects of age on the surgical outcome in patients with ICH. Patients with successful treatment are
significantly younger than patients with bad outcome. *p < 0/05
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Figure 4. Effects of sex (a), hemispheric side (b) and the anatomic localization of ICH (c) on the surgical
outcome in patients with ICH. There are no significant differences between the patients with successful
treatment and bad outcome in each of the evaluated variables

DISCUSSION

The most important risk factor for spontaneous
ICH is hypertension (15). Degenerative changes on the
blood vessel wall, induced by chronic hypertension, can
increase the possibility of a spontaneous rupture. The
hematoma itself often leads to secondary brain injury
resulting in severe neurological deficits because of the
mass effect and the physical trauma (2). However, the
hemorrhage also induces a series of biochemical events
that include activation of the coagulation cascade,
formation of hemoglobin breakdown products,
oxidative stress, inflammation and blood-brain barrier
permeability, and all of them contribute to the formation
of perihematomal edema and secondary injury (11). The
edema then can increase the intracranial pressure (ICP)
and thus induce additional brain injury in the
surrounding parenchyma (16). It is widely known that
the supratentorial ICH is commonly accompanied by
headache and vomiting as a result of the increased
intracranial pressure and meningismus caused by the
blood flow in the ventricles of the brain (17, 18).

The treatment of ICH includes two different
strategies that aim to reduce these detrimental effects:
conservative treatment and surgical intervention. The
conservative treatment includes cardiopulmonary
optimization, blood pressure control, reduction of the
ICP (using hyperosmolar liquids, hyperventilation or
barbiturate  coma therapy), neutralization of

coagulopathy and general medical approach, including
careful control of glycaemia (19). The aims of surgical
evacuation of the hematoma are mainly oriented
towards reducing the mass effect and blockade of the
release of neuropathogenic products of the hematoma,
thus preventing prolonged interaction between the
hematoma and the normal tissue which could initiate
pathological processes. The surgical treatment options
include craniotomy, stereotactic thrombolysis and/or
aspiration, endoscopic lysis and/or aspiration,
ventriculostomy and decompressed craniotomy or
combination of the above-mentioned procedures. Until
now, it was reported that patients with good
neurological status (according to GCS with score of 14 or
more) and with small hemorrhage (volume of the
hematoma less than 40 ml) stand better chances for a full
recovery or presence of minor invalidity during the
conduction of the conservative treatment (20). Early
craniotomy, on the other hand, is recommended for
patients with cerebellar hematoma as the degree of
neurological deterioration after cerebellar hemorrhage is
very high and unpredictable.

Long years now, the questions for the benefits
of early surgical intervention in contrast to the
conservative treatment were raised. The scientific
community was interested if better neurological
outcome can be achieved with surgical intervention or
conservative treatment. One of the most extensive,

multi-centricc, randomized and controlled study
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concerning this problematics was the STICH surgical
trial - Surgical Treatment of Intracerebral Hemorrhage
(21). One thousand thirty-three patients were included
in the study, selected by strict inclusion criteria. As part
of this project, held between January 1, 2000 and January
1, 2003, the University Clinic of Neurosurgery in Skopje
was included with recruitment of 79 ICH patients. The
selection of patients was based on the principle of the so-
called “clinical uncertainty” (i.e. those patients for whom
the surgeon is uncertain about the possible benefits and
risks of the surgical intervention). The results have
shown that a satisfactory functional outcome was
present in 47% of the surgically treated patients,
compared to 37% of the conservatively treated patients
suggesting no overall benefit of the early surgical
intervention when compared to the initial conservative
treatment (21).

In our study, most of the patients on admission
were characterized by GCS scores of 9-12, i.e. patients
with somnolence. However, three months after the
surgical intervention, 63% of the patients had bad
outcome, suggesting not a good benefit from the surgical
treatment in patients with ICH. Although we have
detected a significant and moderate correlation between
the GCS cores on admission and the surgical outcome,
still several patients that were characterized by better
GCS scores developed bad neurological outcome after
the intervention. Bearing in mind the results of the
STICH study, as well as the results from our
Macedonian experience, it seems that the treatment of
the spontaneous ICH is still an unsolved clinical
problem, despite the development of modern diagnostic,
therapeutic, as well as surgical achievements.

In terms of the predictive factors that can
influence the clinical outcome in patients with ICH (sex,
age, hemisphere side, anatomic localization of the
hematoma and clinical condition at the time of the
admission), several studies have been performed, the
results of which were found more or less contradictory.
For instance, in a prospective study that included 166
patients with spontaneous supratentorial ICH, Daverat
and colleagues (22) found that age is the key predictor of
functional outcome after ICH in human beings. In this
study, Daverat et al. (22) showed no significant
difference between males and females in the clinical
outcome; neither the hemisphere side nor the anatomic
localization of the hematoma was estimated as
significant variables that contribute to the clinical

outcome. All of these results are in good agreement with
our Macedonian experience. Contrary to these findings,
in animal studies of ICH, the sex was estimated as a
significant factor for ICH-induced secondary brain
injury (23).

We have shown that the surgical outcome in
patients with ICH is not affected by the sex, hemispheric
side and anatomic localization of ICH. It seems that both
male and female patients with ICH on the left or the
right hemisphere and patients with deep and lobar ICH
have the same probability for bad or good outcome,
when treated with surgical intervention. In contrast, the
age and the clinical condition at the time of admission
show significant correlation with the functional outcome
in patients with ICH. However, the neurological
outcome could be also dependent on other variables that
were not subject of this study, namely the volume of the
hematoma, the mass effect and the presence or absence
of intraventricular bleeding, which could explain the
presence of a large number of patients with bad surgical
outcome in our study.

CONCLUSION

Neither the sex nor the hemispheric side and
anatomic localization of ICH is a significant factor that
influences the surgical outcome in patients with ICH. In
contrast, the age and the clinical condition at the time of
admission could give basic indications about the
functional outcome in patients with ICH and the
importance of age in clinical outcome may be explained
in terms of main aggravating factors. The parameters
such as larger volume of ICH, deep location of the
hematoma, intraventricular spread of bleeding, and
mass effect were significantly related to poor outcome in
the elderly patients.

A higher percentage of patients with bad
neurological outcome after the surgical intervention
points to the fact that the treatment of the spontaneous
ICH is still an unsolved clinical problem and the
development of new treatment approaches as well as the
discovery of new surgical techniques with larger
efficiency in the evacuation of the hematoma are
necessary, thus preventing the neurological
deterioration in patients after ICH.
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SAZETAK

Cilj rada bio je procena hirurskog ishoda kod bolesnika sa spontanim supratentorijalnim intracerebralnim
krvarenjem (ICH) nakon hirurSke intervencije u odnosu na inicijalne klinicke uslove, starost, pol, stranu
hemisfere i anatomsku lokalizaciju ICH. Studija je ukljucila trideset osam hirurski tretiranih bolesnika sa
spontanim supratentorijalnim intracerebralnim krvarenjem. Hirurski ishod je procenjen tri meseca nakon
inicijalnog prijema, prema rezultatima (Glazgorske skale ishoda GOS). Hirurski tretman je bio uspesan kod 14
bolesnika (37%), dok je kod 24 bolesnika (63%) bio neuspesan. Otkrili smo znacajnu negativnu korelaciju izmedu
rezultata (Glazgorske skale kome GCS) na prijemu i rezultatima GOS-a nakon tri meseca, sto ukazuje na losiji
neuroloski ishod kod bolesnika sa pocetnim nizim rezultatima GCS-a. Na hirurski ishod kod bolesnika sa ICH
nisu uticali pol, strana hemisfere i anatomska lokalizacija ICH, ali je starost bolesnika procenjena kao znacajan
faktor za njihov funkcionalni ishod, pri ¢emu je kod mladih lecenje bilo uspesnije. Na hirurski ishod uti¢u

pocetno klinicko stanje bolesnika kao i njihova starost. Lecenje ICH je i dalje je nerazjasnjen klinicki
problem i neophodno je razviti nove hirurske tehnike sa ve¢om efikansos¢u u evakuaciji hematoma, ¢ime se

minimalno o$tecuje normalno tkivo mozga, a smanjuje se i mogucnost postoperativnog krvarenja

Kljuéne reci: intracerebralno krvarenje, hirurski ishod, Glasgow Coma Scale, Glasgow Outcome Scale
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