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The Necessity of Surgical Intervention in Acute  
Intracerebral Hematomas
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Abstract

Background: Spontaneous intracerebral hematoma (ICH) is a major 
cause of hemorrhagic stroke and is associated with high morbidity 
and mortality. Despite advances in neuroimaging, surgical techniques, 
and intensive care management, the optimal treatment strategy re-
mains controversial. This study aimed to evaluate the demographic 
characteristics, hemorrhage features, underlying etiological factors, 
and clinical outcomes of patients who underwent surgical treatment 
for spontaneous ICH.

Methods: This descriptive study included patients with acute non-
traumatic ICHs who were surgically treated between 2021 and 
2025. Data regarding age, sex, comorbidities, use of anticoagulant 
or antiplatelet/fibrinolytic agents, pre- and postoperative Glasgow 
Coma Scale (GCS) scores, hemorrhage location and volume, ven-
tricular involvement, surgical approach, and survival were retro-
spectively analyzed. Hematoma volume was calculated using the 
ABC/2 method.

Results: A total of 52 patients were included. Hematoma evacua-
tion via craniotomy was performed in 26 patients (55.31%), external 
ventricular drainage (EVD) in 21 patients (44.69%), and both pro-
cedures in five patients. The overall first-month mortality rate was 
46.80%. The majority of patients (95.74%) had at least one chronic 
comorbidity, and 82.97% were receiving anticoagulant and/or an-
tiplatelet/fibrinolytic therapy. Patients undergoing craniotomy had 
large hematoma volumes (45–150 cm3) and low preoperative GCS 
scores (median: 5). In the EVD group, the first-month mortality rate 
was 47.61%.

Conclusion: Spontaneous ICHs are frequently associated with an-
tithrombotic therapy and multiple comorbidities. Despite persistently 

high mortality and morbidity—particularly in patients with low GCS 
scores, large hematoma volumes, and intraventricular hemorrhage—
surgical intervention remains an important option, offering selected 
patients a chance of survival and protecting physicians from medico-
legal problems. Careful patient selection and optimal intensive care 
management are critical determinants of outcome.

Keywords: Intracerebral hemorrhage; Craniotomy; External ven-
tricular drainage; Intraventricular hemorrhage; Glasgow Coma Scale; 
Surgical outcome

Introduction

As is well established, strokes are classified into ischemic and 
hemorrhagic types, with spontaneous intracerebral hematomas 
(ICHs) accounting for a substantial proportion of hemorrhagic 
strokes. This condition is characterized by a rapidly expanding 
hematoma within the brain parenchyma, with potential exten-
sion into the ventricular system as well as the subarachnoid 
and dural spaces. Globally, it is estimated to affect approxi-
mately 2 million individuals annually [1–4]. These hemato-
mas are associated with high rates of morbidity and mortality. 
Reported mortality rates within the first month range between 
30% and 50% [3–6]. Survivors, on the other hand, remain at 
high risk for long-term disabilities of varying severity, recur-
rent intracerebral hemorrhage, other serious vascular events, 
epilepsy, and neurological complications such as dementia [7]. 
In such types of hemorrhage, multiple underlying risk factors 
and associated diseases may be present.

Rapidly progressive neurological signs and symptoms, in-
cluding headache, vomiting, seizures, and a level of impaired 
consciousness disproportionate to focal neurological deficits, 
should raise suspicion for an ICH. In such patients, prompt di-
agnostic evaluation is essential, and the location and size of the 
hemorrhage must be determined radiologically without delay. 
Therefore, computed tomography (CT) or magnetic resonance 
imaging (MRI) should be performed as first-line imaging mo-
dalities to differentiate intracerebral hemorrhage from acute 
ischemic stroke, as well as from hemorrhage-prone tumors or 
metastatic lesion [3, 6–8]. The optimal management of these 
hemorrhages remains controversial, with an ongoing debate 
between conservative management and surgical intervention. 
Conflicting results have been reported across different clini-
cal studies. Various surgical techniques have been described, 
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including decompressive craniectomy, craniotomy, external 
ventricular drainage (EVD), several minimally invasive ap-
proaches, and endoscopic procedures [6, 7, 9–11].

The present study aimed to comprehensively evaluate 
patients who underwent surgical treatment in our clinic. Spe-
cifically, we assessed their demographic characteristics, the 
location and volume of the hemorrhages, potential underlying 
etiological factors contributing to the bleeding, and the clini-
cal outcomes following surgery. By systematically analyzing 
these variables, we sought to provide insights into the factors 
influencing surgical decision-making and patient prognosis.

Materials and Methods

The study included patients with acute non-traumatic ICHs 
who were treated at Kirsehir Training and Research Hospital 
between 2021 and 2025. In addition to demographic data such 
as age and sex, information was collected on comorbidities, 
preoperative Glasgow Coma Scale (GCS) scores, hemorrhage 
location, involvement of cerebral parenchyma and/or ventricu-
lar system, hemorrhage volume, surgical approach, and post-
operative survival. Hemorrhage volume was calculated from 
CT images using the ABC/2 method [12]. In patients with 
isolated intraventricular hemorrhage, hemorrhage volume was 
not measured. Surgical intervention was performed based on 
changes in GCS scores and the development of hydrocepha-
lus. Patients with abnormal bleeding parameters or a history of 
anticoagulant use not detectable by laboratory tests underwent 
surgery only after appropriate precautions were taken or after 
correction of the bleeding parameters. The study population 
consisted of patients presenting from the emergency depart-
ment or those under follow-up who experienced a progressive 
decline in GCS scores, as well as patients who had suffered 
an ischemic cerebrovascular accident and subsequently devel-
oped hemorrhage after thrombolytic therapy, resulting in a sig-
nificant drop, at least 2 points, in GCS.

For patients with cerebral parenchymal hemorrhages, 
a wide craniotomy was performed using a trauma flap inci-
sion. During craniotomy, the sphenoid wing was drilled and 
the temporal bone was excised up to the zygomatic arch to 
allow adequate decompression of the uncus. The hematoma 
was evacuated via corticotomy at the site closest to the hemor-
rhage. After hematoma evacuation, in patients where feasible, 
the dura was loosely closed using either primary closure or 
duraplasty. The bone flap was either replaced or, in some pa-
tients, implanted in the abdominal wall. EVD was applied only 
to patients with isolated ventricular hemorrhage or significant 
ventricular involvement. Patients with only cerebral parenchy-
mal hemorrhage did not receive EVD. Cases with incomplete 
data, traumatic hemorrhages, and patients under 18 years of 
age were excluded from the study. Patients with a follow-up 
period shorter than 3 months or those managed conservatively 
without surgical intervention were also excluded.

This was a descriptive study, and data were presented as 
counts and percentages. For numerical variables, depending on 
their distribution, mean ± standard deviation (SD) or median 
with interquartile range (IQR) was reported.

Ethical compliance

Permission to conduct the study was obtained from the Kirse-
hir Provincial Health Directorate, dated January 21, 2026 and 
numbered E-72254678-770-302307852.

Results

A total of 52 patients were included in the study. Of these, 26 
patients (55.31%) underwent hematoma evacuation via crani-
otomy, while 21 patients (44.69%) received EVD. It was deter-
mined that five patients underwent both craniotomy and EVD. 
Among all patients, 31 were female (65.95%) and 16 were male 
(34.05%). The follow-up period ranged from 4 to 52 months. In 
the EVD group, due to various reasons—such as EVD obstruc-
tion or the need for prolonged EVD placement exceeding 10 
days to prevent colonization—EVD replacement was performed 
once in four patients and twice in two patients. In the cranioto-
my group, three patients required reoperation due to rebleeding.

The craniotomy/craniectomy group consisted of a total of 
26 patients (n = 26). The age of the patients ranged from 31 to 80 
years, with a mean age of 63.4 years (95% confidence interval 
(CI): 58.5–68.2; SD: 12.1). Of the patients, 69.2% were female 
(n = 18) and 30.8% were male (n = 8). While 23.1% of the pa-
tients (n = 6) were receiving anticoagulant therapy, 53.8% (n = 
14) were using antiplatelet or fibrinolytic agents. Six patients 
were not using any anticoagulant, antiplatelet, or fibrinolytic 
medications. Except for one patient, all had various comorbid 
chronic conditions, including hypertension, diabetes mellitus, 
asthma, thyroid disease, chronic obstructive pulmonary disease, 
hypercholesterolemia, atrial fibrillation, coronary artery disease, 
mitral valve prolapse, chronic heart failure, a history of ischemic 
and/or hemorrhagic cerebrovascular disease, Wegener’s granu-
lomatosis (in two patients), cardiac pacemaker implantation, 
epilepsy, dementia, benign prostatic hyperplasia, and malignan-
cies such as brain, colon, breast, and lung cancer. Hemorrhage 
was right-sided in 31.8% of the patients. Based on volumetric 
measurements obtained from brain CT scans, hematoma vol-
ume ranged from 45 to 150 cm3, with a mean volume of 86 cm3 
(median: 58 cm3). The median preoperative GCS score was 5 
(range: 3–8), while the median early postoperative (first 6 h) 
GCS score was 6 (range: 3–12; IQR = 9). Within the first post-
operative month, 12 patients died (46.15%), and of the remain-
ing 14 patients, seven died within the first 3 months due to vari-
ous causes. Among the remaining seven patients, three survived 
with moderate-to-severe disability, whereas four were able to 
live independently without assistance. The longest follow-up 
duration in this group was 52 months. Figures 1 and 2 illustrate 
CT images of representative cases from our series.

The patients who underwent EVD (n = 21) had a mean age 
of 67.7 years (range: 33–89; 95% CI: 60.1–75.2; SD: 16.6). Of 
these patients, 61.9% were female (n = 13) and 38.1% were male 
(n = 8). While 33.3% of the patients (n = 7) were receiving an-
ticoagulant therapy, 57.1% (n = 12) had a history of antiplatelet 
or fibrinolytic agent use. Except for one patient, all had various 
accompanying chronic comorbidities, including hypertension, 
diabetes mellitus, asthma, thyroid disease, chronic obstructive 
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pulmonary disease, hypercholesterolemia, atrial fibrillation, 
coronary artery disease, mitral valve prolapse, chronic heart fail-
ure, prior ischemic and/or hemorrhagic cerebrovascular disease, 
history of myelomeningocele surgery, cardiac pacemaker im-

plantation, epilepsy, dementia, benign prostatic hyperplasia, and 
malignancies such as colon, breast, and lung cancer. The median 
preoperative GCS score for all patients was 4 (range: 4–9; IQR: 
4), while the median early postoperative (first 6 h) GCS score 

Figure 1. Axial brain computed tomography (CT) sections with a slice thickness of 2.5 mm. Images (a) and (b) are preoperative scans 
demonstrating hyperdense hemorrhagic areas in the left frontal region with extension into the ventricle (the white arrow indicates the 
hemorrhage). Image (c) is a 2.5-mm axial CT scan obtained in the early postoperative period, 3 days after surgery (the white arrow 
indicates early postoperative changes at the surgical site). Image (d) is a 2.5-mm axial CT scan obtained 1 month after surgery, 
showing no evidence of hemorrhage (the white arrow indicates the previous hemorrhage evacuation site and the bone defect area).

Figure 2. Axial brain computed tomography (CT) sections with a slice thickness of 2.5 mm. (a) The preoperative image demon-
strates a hematoma in the left frontal region causing a pronounced midline shift (the white arrow indicates the hemorrhagic area). 
(b) The 2.5-mm axial brain CT obtained 12 h after surgery shows findings consistent with craniotomy, with a marked regression 
of the midline shift (the white arrow indicates the surgical site, and the bone flap has been replaced).
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was 6 (range: 4–13; IQR: 5). Ten patients (47.61%) died within 
the first postoperative month. Within the first 3 months, five of 
the remaining 11 patients died due to various causes. Among the 
six surviving patients, four were followed with mild-to-moder-
ate disability, and two with severe disability. Figures 3 illustrates 
CT images of representative case from our series.

Among the five patients who underwent both craniotomy 
and EVD, three died within the first postoperative month. The 
remaining two patients were followed with moderate-to-severe 
disability, with follow-up durations of 10 and 17 months, re-
spectively. Figures 4 illustrates CT images of representative 
case from our series.

Discussion

The findings of the present study demonstrate that spontaneous 
ICHs remain associated with substantial morbidity and mortal-
ity, with an overall first-month mortality rate of 46.80%. De-
spite advances in neurosurgical techniques and perioperative 

intensive care, these outcomes highlight the persistent severity 
of this clinical entity. Notably, an overwhelming majority of 
patients (95.74%) had at least one chronic comorbidity, and 
many had multiple coexisting conditions. This high burden of 
comorbid disease likely contributes to both the occurrence of 
hemorrhage and poor clinical outcomes, potentially limiting 
physiological reserve and recovery capacity. In addition, the 
widespread use of anticoagulant and antiplatelet/fibrinolytic 
medications among the study population (82.97%) underscores 
their significant role as predisposing factors for spontaneous 
intracerebral hemorrhage. These agents may not only increase 
the risk of hemorrhage but also exacerbate hematoma expan-
sion and complicate surgical and postoperative management. 
Taken together, these findings emphasize the importance of 
careful risk stratification, individualized treatment strategies, 
and close monitoring of patients with multiple comorbidities 
and antithrombotic therapy.

Deep perforating vasculopathy, cerebral amyloid angi-
opathy, arteriovenous malformations, aneurysms, cavernous 
malformations, intracranial venous thrombosis, dural arterio-

Figure 3. Axial brain computed tomography (CT) sections with a slice thickness of 2.5 mm. (a) Hemorrhage is present in the 
right lateral ventricle and in the left lateral ventricle with parenchymal involvement (the white arrow indicates the hemorrhage). 
(b) Hemorrhage is observed in the left lateral ventricle, parenchyma, and the third ventricle (the white arrow indicates the hem-
orrhage). (c) Hemorrhage is present in both ventricles (the white arrow indicates the hemorrhage). (d) A 2.5-mm axial brain CT 
image obtained after placement of an external ventricular drainage (EVD) system shows no evidence of intraventricular hemor-
rhage (the white arrow indicates the ventricular tip of the EVD). (e) Axial brain CT images obtained 25 days after surgery dem-
onstrate complete resorption of the hematoma. The EVD has been removed. An area corresponding to resorption of the paren-
chymal hematoma is seen in the left frontal region (the white arrow indicates the area of the resorbed parenchymal hematoma).
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venous fistulas, hemorrhagic transformation of cerebral infarc-
tion, severe coagulation factor deficiencies such as hemophilia, 
tumors (primary or metastatic), vasculitis, infective endocardi-
tis, and posterior reversible encephalopathy syndrome may all 
be considered among the etiologies of ICH [7]. In our study, 
a wide range of accompanying systemic comorbidities were 
identified, including not only primary or metastatic brain tu-
mors but also various other malignancies, prior cerebrovascu-
lar diseases, and multiple cardiac disorders. Although some of 
these conditions do not directly involve the brain, it is evident 
that they may increase the likelihood of hemorrhage by com-
promising overall physiological resilience or through indirect 
mechanisms. Additionally, the fact that 82.7% of our patients 
were receiving anticoagulant and/or antiplatelet/fibrinolytic 
therapy further supports the notion that antithrombotic treat-
ment substantially contributes to an increased predisposition 
to intracerebral bleeding.

Prognosis is of critical importance in patients with ICHs, 
and various scoring systems have been proposed to predict 
outcomes. Among these, the ICH score is the most widely 
used prognostic tool, as it integrates demographic and clini-
cal information with the location and volume of the intracer-
ebral hemorrhage, as well as the presence of intraventricular 
hemorrhage. This scoring system is based on five key criteria: 
the GCS score, hematoma volume, presence or absence of in-
traventricular hemorrhage, whether the hematoma is infraten-
torial, and patient age [13]. Although other scoring systems 
are also available, it has been reported that none significantly 
outperform the ICH score in predicting outcomes, particularly 
early mortality [14]. Although non-contrast CT-based scoring 
systems, including the CT angiography “spot sign” and other 
hematoma pattern scores, appear to predict hematoma expan-
sion, they do not surpass established clinical (i.e., neurological 
severity) and hematoma-related (i.e., hematoma volume and 
presence of intraventricular hemorrhage) parameters in pre-
dicting clinical outcomes [15]. In our study, considering all 

patients, a high mortality rate of 46.80% was observed within 
the first month. Similar findings have been reported in the 
literature. For instance, in a study by Kiyak et al (2024), the 
overall mortality rate was reported as 62.87% [16]. When ex-
amining the potential reasons for this, it should be noted that 
21 patients in our second group underwent surgery solely due 
to intraventricular hemorrhage. The impact of these patients 
should not be underestimated. The presence of intraventricular 
hemorrhage has already been reported in the literature as an in-
dependent prognostic factor in intracerebral hemorrhage [17]. 
Additionally, several factors in our cohort likely contributed to 
poor prognosis. Most patients had very low preoperative GCS 
scores, and the majority were of advanced age. In particular, 
among the patients undergoing craniotomy, none had a total 
hematoma volume below 30 cm3, and all exhibited midline 
shift, which are recognized predictors of worse outcomes. Fur-
thermore, it is important to emphasize that the type of surgery 
performed was not the sole determinant of prognosis, includ-
ing during the first postoperative month. The quality of inten-
sive care and the occurrence of potential infectious complica-
tions also play critical roles in influencing patient outcomes.

In certain patient groups with ICHs, evacuation of the 
hematoma via craniotomy or craniectomy is now considered 
a conventional and well-established approach [18]. This ap-
proach remains important because it can be performed by any 
neurosurgeon and at any center with intensive care capabili-
ties. Numerous studies in the literature have either supported 
or questioned the benefit of this surgical intervention. In pa-
tients whose condition deteriorates rapidly due to brainstem 
compression, surgical evacuation of the hematoma is a widely 
accepted practice, despite the lack of randomized evaluations 
of this strategy. For supratentorial intracerebral hemorrhage, 
early evacuation via standard craniotomy (within 24 h of hem-
orrhage onset) is considered life-saving in patients who are 
deteriorating; however, its benefit in patients in deep coma or 
those who are clinically stable is not clearly established [9]. 

Figure 4. Axial brain computed tomography (CT) sections with a slice thickness of 2.5 mm. (a) A hematoma is present in the 
right temporal region causing a midline shift (the white arrow indicates the hemorrhage). (b) An axial brain CT obtained 12 h 
after surgery demonstrates early postoperative changes with regression of the midline shift. The bone flap has been replaced 
(the white arrow indicates the evacuated hematoma cavity). (c) A 2.5-mm axial brain CT obtained 1 month after surgery shows 
complete resolution of the hematoma. Bone defects related to the craniotomy are present (the white arrow indicates the previ-
ously evacuated hematoma area).
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An individual patient data meta-analysis suggests that surgical 
intervention provides modest overall benefit, with the greatest 
advantage observed in patients aged 50–69 years who receive 
early treatment (within 8 h of symptom onset), have medium-
sized hematomas (20–50 mL), and present with impaired but 
responsive consciousness (GCS score 9–12) [19]. In our study, 
all surgically treated patients had GCS scores of 8 or below, 
and hematoma volumes ranged from 45 to 150 cm3. Neverthe-
less, although the literature may appear inconclusive or only 
modestly encouraging, the primary purpose of surgery in many 
cases is to give patients a chance for survival. Additionally, 
medicolegal considerations often influence the decision to op-
erate. Even when patient life expectancy is limited, the poten-
tial legal consequences of not performing or recommending 
surgery may contribute to the decision-making process regard-
ing surgical intervention.

Intraventricular hemorrhage is an independent prognos-
tic factor in intracerebral hemorrhage. This is because blood 
degradation products can lead to inflammatory meningitis and 
hydrocephalus, and are associated with worse outcomes when 
intraventricular blood volume is increased. EVD, with or with-
out controlled irrigation using a lytic agent such as alteplase, 
can facilitate rapid clearance of intraventricular hemorrhage, 
thereby improving the chances of survival in patients with de-
teriorating consciousness [6, 17]. In our study, no irrigation 
with any lytic agent was performed. EVD was not used as an 
alternative to craniotomy; it was only applied to patients with 
isolated intraventricular hemorrhage or hematomas with sub-
stantial ventricular extension. Therefore, it is not possible to 
compare the efficacy of different surgical approaches between 
our study groups. In this cohort, 47.61% of patients died within 
the first postoperative month, which is comparable to rates re-
ported in the literature. Additionally, as in other groups, in-
tensive care conditions must be considered among the factors 
influencing prognosis.

Minimally invasive surgery (MIS), performed by placing 
a catheter or stylet under non-contrast CT guidance to decom-
press the hematoma, can be applied in patients with high rates 
of intracerebral hemorrhage and limited access to neurosur-
gical care. MIS, employing various techniques, has become 
a mainstream approach for the surgical treatment of intracer-
ebral hemorrhage—particularly deep-seated hematomas—be-
cause it minimizes parenchymal damage during hematoma 
access. Meta-analyses of clinical studies conducted in diverse 
settings, comparing stereotactic aspiration or endoscopic 
drainage with other treatments (including craniotomy and con-
servative management), have shown that MIS can achieve su-
perior outcomes [10, 20, 21]. In addition, clinical studies are 
being conducted to evaluate various neurosurgical approaches, 
including endoscopic hematoma evacuation and MIS using fo-
cused ultrasound [7].

Conclusion

In conclusion, ICHs are frequently associated with the use of 
anticoagulant and antiplatelet/fibrinolytic medications, and 
these patients often present with multiple comorbidities and 
various types of cancer. Although mortality and morbidity re-

main high, particularly in patients presenting with low GCS 
scores and large hematomas, surgical intervention continues to 
play a role in providing patients with a chance of survival and 
in mitigating potential medicolegal consequences.
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