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Introduction
Primary intracerebral hemorrhage (ICH) is a vascular 

disease of the brain, caused by hemorrhage into the brain 
parenchymal tissue (cerebrum, cerebellum, brain stem). ICH 
account for 12% of all strokes (1). In the other studies, this ratio 
also counts for 8-18% (2,3). Short-term outcome of patients with 
ICH is very poor; about half of these patients die within 30 days 
(4,5). In these patients, early survival is associated with present 
state of consciousness, hematoma volume, and the existence of 
intraventricular hemorrhage (6,7). The annual incidence of ICH 
is 30.9/100.000 in the USA and 52/100.000 in Japan (8).

Advanced age, hypertension, alcohol and tobacco usage, 
the presence of ischemic stroke history and anticoagulant 
use are the accepted risk factors for ICH (9). Despite the 
improvements in the treatment of hypertension and a decrease 
in the frequency of ICH, the overall incidence did not change 

because of increase in bleeding due to antithrombotics and 
cerebral amyloid angiopathy (CAA) in elder people (10,11).

In the sixth month after the acute event, only 20% of 
patients can function independently in daily life and more than 
50% are lost in the first year (12,13). Acute ICH treatment 
is a multidisciplinary effort that requires close collaboration 
among doctors, nurses and technicians working in neurology, 
neurosurgery, radiology, intensive care and emergency 
medicine.

Clinical features of ICH depend on the location, size, 
enlargement, presence of intraventricular blood and associated 
medical problems. Cognitive disturbances, hemiparesis/
hemiplegia, visual dysfunctions, cranial nerve deficits, 
sensory deficits, gait and coordination problems may occur 
as neurological deficits. Clinical deterioration in ICH is more 
rapid than in ischemic stroke. Moreover, nausea, vomiting and 
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headache are more frequent in patients with ICH (14). Distortion 
occurs in the state of consciousness earlier; this is more common 
in massive hemorrhages, obstructing ventricular flow leading to 
hydrocephalus, and brain stem hemorrhage (15). 

Diagnosis is mainly based on the detection of hyperdense 
hemorrhage in the brain tissue and/or ventricles on computed 
brain tomography (CT). Radiological imaging not only shows 
ICH but also reveals the cause of hemorrhage. A management 
plan is prepared based on some characteristics such as the site 
of bleeding, age of patient, and risk factors. The patient may 
be expected to become clinically stable for diagnostic imaging, 
unless the presence of a lesion requiring an intervention in the 
acute period, such as aneurysm, is suspected. The presence 
of hypertension and the location of the bleeding are the most 
important factors in understanding the underlying pathology.

In patients presenting with deep location (putamen, head of 
the caudate nucleus, thalamus, pons, cerebellum) bleeding, the 
etiology is usually hypertension. In patients presenting with more 
superficial (lobar) bleeding, it is necessary to obtain brain magnetic 
resonance imaging (MRI) including FLAIR, weighted gradient 
echo or susceptibility weighted imaging and non-contrast/contrast-
enhanced T1-weighted sequences to exclude other underlying 
pathologies (tumors, vascular pathologies, and infections).

In patients with ischemic stroke, diffusion-weighted imaging 
and magnetic resonance venography combined with clinical 
findings may be used for the recognition of hemorrhage within 
the infarction region. Although non-invasive techniques such as 
magnetic resonance angiography (MRA) and CT angiography 
(CTA) are widely used in the detection of vascular pathologies 
including arteriovenous malformation (AVM) and aneurysm, 
catheter-based cerebral angiography is still the ultimate 
research method. In general, the detection of an underlying 
lesion by vascular imaging is easier in patients younger than 
45 years-old and without hypertension (16). Although the use of 
these methods differs even in developed centers, it is an ideal 
approach to investigate vascular pathology in all patients with 
ICH at least with a non-invasive method such as MRA or CTA.

Methods
This retrospective study was approved by Gülhane Non-

Interventional Ethics Committee (number: 19/311, date: 
08.10.2019).

Patients 

We retrospectively reviewed the data of 52 patients who 
underwent surgery for ICH between 2017 and 2019. Twenty-
seven (52%) patients were male and 25 (48%) were female. 
The youngest patient was six months old and the oldest was 
89 years old (mean age=62 years). Most of the bleedings were 
spontaneous in our series. In addition, other etiological factors 
were as follows; trauma, iatrogenic, vascular diseases, gunshot 

injuries, coagulation disorders, etc. (Table 1). 63.4% (n=33) of 
patients were given anticoagulant or antiaggregant treatment 
for different reasons. Bleeding into the ventricles was observed 
in 35 (67.3%) of the cases. When the bleeding was evaluated 
according to location, it was most commonly seen in the lobar 
region. Other locations were Thalamus, Putamen, Parafalcian 
region, Cerebellum etc. (Table 2) (Figure 1, 2).

Evaluation and surgical procedure

All patients were examined by non-contrast CT scan at 
admission according to the severity of neurological status. 
CTA and/or MRI was performed when vascular pathology was 
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Table 1. Distribution of cases according to etiological 
factors
Etiology Number Frequency (%)
Spontaneous 31 59.6
Trauma 10 19.2
Iatrogenic 4 7.6
Vascular diseases (AVM, 
aneurysm) 4 7.6

Others (TPA usage etc.) 3 5.7
AVM: Arteriovenous malformation

Table 2. Frequency of hematomas according to anatomical 
location
Hematoma location Number Frequency (%)
Lobar 38 73
Thalamic 6 11.5
Putaminal 3 5.7
Cerebellar 3 5.7
Parafalcine 2 3.8

Figure 1. Computed tomography scan of a patient with acute left 
putaminal intracerebral hemorrhages opened to the lateral ventricle



suspected according to the location of ICH and risk factors of 
the patient. The patients underwent general and neurological 
evaluation as soon as they were first seen in the emergency 
department. 

The patients were evaluated according to the Glasgow Coma 
Scale (GCS) at the first neurological examination. Hematoma 
volume in patients can be determined by simple, validated A x B 
x C / 2 formula on brain tomography (A: the largest diameter of 
the hemorrhage, B: the largest bleeding diameter perpendicular 
to A in the same section, C: multiplying of the number of sections 
and section thickness of the bleeding). 

Antihypertensive agents suitable for blood pressure 
regulation were started. Vitamin K and Fresh Frozen Plasma 
(FFP) supplementation was provided in the patients using 
coumadin. Erythrocyte suspension and FFP were prepared 
before the operation. Basic interventions such as raising the 
head, using analgesics and lowering the body temperature were 
performed to reduce intracranial pressure. All patients were 
operated under general anesthesia. Craniotomy and endoscopic 
removal were used as a surgical technique in all cases.

Results
The smallest hematoma volume was 6 cm3 and the largest 

hematoma volume was 205 cm3. When our cases were 
evaluated, we found that mortality was significantly increased 
in cases with hematoma greater than 60 cm3 (Table 3). The 
duration of hospital stay was at least 1 day and at most 195 
days with the mean hospital stay that was 33 days. In two of 
the cases, burr holes were used for hematoma evacuation; on 
the other hand, in all other cases, craniotomy of various sizes 
was performed initially. In patients who underwent craniotomy, 
bone flap was not placed in 9 patients after the evacuation of 

the hematoma due to brain swelling. In 6 of the cases, only 
external ventricular drainage (EVD) was inserted for the relief 
of intracranial hypertension. In addition, EVD was inserted 
in 3 of the other patients who underwent craniotomy for the 
evacuation of the hematoma. Considering the location and 
nature of bleeding, additional CTA revealed middle cerebral 
artery aneurysm in 3 patients and AVM in 1 patient. In these 
patients, in addition to hematoma evacuation, primary vascular 
pathology was treated. In 2 cases, hematoma was evacuated 
endoscopically.

Discussion
Spontaneous ICH constitutes the majority of bleeding in the 

brain parenchyma. In our clinical study, 31 (59.6%) patients had 
spontaneous ICH. Van Asch et al. (17), in a review of ICHs, 
especially between the ages of 45 and 54 years, 85 years and 
older than seen more, there is no gender difference in mortality 
due to ICH. The incidence of ICH is 25/100.000, The highest rate 
is in Asians (51.8/100.000) and the lowest is in the Spaniards 
(19.6/100.000). In our clinical study, the majority (76.9%) of the 
cases were between the ages of 50 and 80 years. The male/
female ratio was 1.08.

The main causes of spontaneous ICH are hypertension, CAA, 
vascular diseases, and coagulopathies (18,19). Eighteen of our 
cases were found to be using anticoagulants or antiaggregants for 
the treatment of their primary pathologies. Among them, the most 
important risk factors were older age, acute or chronic hypertension. 
Cheung and Zou (20) emphasized that 72-81% of patients with 
ICH were hypertensive. Ruiz-Sandoval et al. (21) found the most 
frequent underlying factor of ICH as hypertension (69%) and 
then obesity. Forty-one (78.8%) of our patients had a history of 
hypertension and 24 (75%) of these patients with hypertension died 
in the postoperative period. The etiological factors in our clinical 
series for non-spontaneous ICH are shown in Table 1.

Mortality rate in ICHs is much higher than in other stroke 
types (19). To date, many studies have been conducted in the 
literature on surgical indications and treatment outcomes of 
ICHs (22,23). The main purpose of surgical management is 
the prevention of death and the second purpose is to lower the 
risk of neurological sequelae. Except for superficial lobar ICH, 
the superiority of surgery has not been demonstrated in deeply 
localized spontaneous ICHs (17,24). The aim of our surgical 

89Gulhane Med J 2020;62:87-91

Table 3. Relationship between hematoma volume and 
prognosis

Hematoma volume Died 
(n=32)

Alive 
(n=20)

Total 
(n=52)

<10 cm3 0 2 2
10-30 cm3 7 9 16
30-60 cm3 9 3 12
>60 cm3 16 6 22

Figure 2. Computed tomography scan of a patient with acute lobar (left 
frontal) intracerebral hemorrhages 
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treatment in ICH is to eliminate the mass effect of hematoma, 
to prevent secondary brain stem compression, to decrease 
intracranial hypertension and to shorten the recovery time. In 
terms of prognosis, initial consciousness of the patients, size 
and localization of the hematoma and ventricular spreading are 
important factors (20,25). The group with the best prognosis 
according to location is lobar hematomas (20).

GCS was evaluated during the patient’s admission at 
hospital and 19 of 24 (46%) patients having scores between 3 
and 8 died in the postoperative period. High mortality rate was 
mostly associated with low GCS score.

Early surgical intervention was performed following the 
evaluation of the patients. It was evaluated that early intervention 
had a positive effect on the survival of patients having low GCS 
and ventricular bleeding. Mendelow and Unterberg (26) have 
shown that early surgery is associated with better prognosis in 
lobar hemorrhages. However, in another study, drainage of lobar 
hematomas larger than 20 mL and deep ICHs by craniotomy within 
the first 4 hours after the onset of complaints increased the risk of 
bleeding and therefore, the study was terminated early (27).

Currently, indications for early surgical intervention are life-
threatening lobar hemorrhages and cerebellar hemorrhage with 
the largest diameter above 3 cm (28). Surgical intervention can 
be performed with open craniotomy or stereotactic approaches 
in the case of clinical or radiological deterioration in any ICH 
patient with an acceptable prognosis.

The prognosis of severe brain stem hemorrhage and 
massive dominant hemisphere hemorrhage is generally very 
poor. The placement of EVD during surgery or alone allows both 
the measurement of intracranial pressure and the treatment of 
cerebrospinal fluid drainage. Only 6 of our patients underwent 
EVD application and 5 of these patients recovered with benefit 
from treatment. 

In the literature, different rates of bleeding location have 
been reported, and putaminal hematomas constitute the most 
common group with a rate of 34%, followed by lobar and thalamic 
hematomas in order of frequency (29). In our case series, 73% 
of the hematomas were seen in the lobar region and 11.5% in 
the thalamic region (Table 2).

Low GCS score at admission (<8), advanced age, 
infratentorial location, high ICH volume and intraventricular 
hemorrhage were found to be independently associated with poor 
prognosis (30). Hematoma volume and ventricular hematoma 
are the most important determinants of mortality associated with 
ICH (6,7). ICH volume is a very important prognostic indicator. 
In a CT-based study, only one of 71 patients with parenchymal 
bleeding greater than 30 cm3 was able to live independently 
in daily life after 30 days following the acute event (7). In our 
cases, as shown in Table 3, only 6 of 22 cases with more than 
60 cm3 survived.

In another study performed by Garde et al. (25) based on CT 
scan, ventricular opening rate was found to be 43% and it was 
more frequent especially in central and thalamic hematomas. 
Thirty-five (67.3%) of our ICH cases were found to open to any 
ventricle (lateral ventricle, third ventricle, fourth ventricle) and 
this rate was high compared to the literature.

Long-term mortality rates for ICH have not been reported 
in most of the previous studies. One-month mortality rate in 
spontaneous ICH was reported as 34.4% by Nakayama et al. 
(31). In another investigation by Karnik et al. (24), one-month 
mortality rate was 37.1% and annual mortality rate was 49.6%. 
In the study of Kanaya (32) published in 5255 cases, which is 
the largest series ever published, 22% postoperative mortality 
has been reported. Kaneko et al. (29) published 7 mortality 
cases in 100 patients who they operated urgently. 

In our series, we evaluated that hematomas opening to 
ventricles and hematomas larger than 60 cm3 in general 
increased mortality significantly. In addition, GCS score was 
significant in terms of prognosis at admission.

Conclusion
Initial low GCS score and large hematoma volume are poor 

prognostic factors in patients who have undergone surgery for 
ICH. 
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