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Abstract: Intracerebral hemorrhage is one of the types of stroke in patients with risk factors. In this study, we aimed 
to evaluate the initial computed tomography (CT) scan findings, clinical manifestations and possible risk factors of 
patients with intracerebral hemorrhage. This is a cross-sectional study that was performed in 2015-2022 on 900 
patients with definite diagnosis of intracerebral hemorrhage. Data of patients were evaluated for patient’s age, 
gender, clinical manifestations, primary radiologic signs in CT scan and possible risks factors for stroke. Lobar 
hemorrhage was the most common site of involvement (324 patients, 36%) followed by lenticular (putamen) (294 
patients, 32.7%) and thalamus (135 patients, 15%). Among patients, 543 patients (60.3%) had hypertension, 81 
patients (9%) had histories of anticoagulant. Hemorrhages in putamen were significantly more common in patients 
with hypertension (P<0.001) and lobar hemorrhages were significantly more common in patients with the use of an-
ticoagulant drugs (P=0.033). The most common presentation of hemorrhagic stroke was decreased consciousness 
level (428 patients, 47.5%) followed by headache (343 patients, 38.1%), coma (81 patients, 9%) and seizure (48 
patients, 5.4%). Evaluation of the relationships between patient’s main symptoms and sites of involvement showed 
that patients with decreased consciousness as their most common symptom had more frequently diagnosed with 
lobar hemorrhage (54%) and putamen hemorrhage (30.4%) (P<0.001). Hypertension was the most common past 
medical history that was significantly related to hemorrhage in basal nuclei. Hemorrhages in putamen were com-
mon in hypertensive patients and lobar hemorrhages were common in patients with anticoagulant use.

Keywords: Stroke, intracerebral hemorrhage, CT scan, risk factor

Introduction

Stroke is one of the most common causes of 
death (after cardiovascular disease and malig-
nancy) [1]. The incidence of cerebral hemor-
rhage increases with age and the prognosis of 
patients with cerebral hemorrhage decreases 
and their mortality rate increases [2, 3]. About 
80% of strokes are ischemic and 15-20% are 
hemorrhagic [4]. Hemorrhagic strokes are cau- 
sed by rupture and rupture of cerebral arteries, 
leading to intracranial hemorrhage [5]. Another 
type of bleeding in this type of stroke is bleed-
ing into the meninges or into the ventricles of 
the brain. This type of bleeding is divided into 

two categories: traumatic or non-traumatic 
(spontaneous) [6].

Spontaneous cerebral hemorrhages are twice 
as common as subarachnoid hemorrhages. It 
should be noted that most ischemic or hemor-
rhagic strokes into the subarachnoid space 
cause mortality [7, 8].

According to epidemiological studies, the pre- 
valence of spontaneous intracerebral hemor-
rhage in the United States is about 9 per 
100,000 people per year [9, 10]. It has also 
been shown that 70 to 90% of these patients 
suffer from hypertension [11]. Amyloid vascular 
disease of the brain is another common cause 
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of spontaneous intracerebral hemorrhage, es- 
pecially in the elderly. Vascular malformations, 
ruptured aneurysms, blood coagulation disor-
ders, taking anticoagulants and thrombolytic 
drugs are other causes of this disease [12, 13].

Cerebral hemorrhage can occur near the sur-
face or in deep areas of the brain. Sometimes 
deep bleeding can spread into the ventricles 
(fluid-filled spaces in the center of the brain) 
[14]. Obstruction of the normal cerebrospinal 
fluid (CSF) circulation can enlarge the ven- 
tricles (hydrocephalus) and cause confusion, 
lethargy, and loss of consciousness. Common 
symptoms include: Headache, Nausea and 
vomiting, Lethargy or dizziness, Sudden weak-
ness or numbness of the face, arms or legs, 
usually on one side, Loss of consciousness  
and Temporary loss of vision [15, 16].

Pre-contrast computed tomography (CT) scan 
is the imaging procedure of choice to evaluate 
intracerebral hemorrhage. Acute hematoma is 
seen by pre-contrast CT imaging as an area of 
high density [17]. CT can detect acute intrace-
rebral blood as small as 2 mm, due to contrast 
between high density of blood and low density 
of surrounding brain [18].

It has also been shown that sometimes sponta-
neous intracerebral hemorrhages occur within 
brain tumors. Despite advances in the treat-
ment and management of intracerebral hemor-
rhage, this disease is one of the most impor-
tant diseases. Evaluation of patients’ epidemi- 
ological findings, their brain imaging findings, 
and assessment of risk factors for spontane-
ous intracerebral hemorrhage can help diag-
nose and treat the disease in a timely manner. 
In the present study, we aimed to evaluate the 
spontaneous intracerebral hemorrhage, its ini-
tial CT scan findings, clinical manifestations 
and possible risk factors. 

Methods and material

Study design

This is a cross-sectional study that was per-
formed in 2015-2022 in Kashani and Al-Zahra 
hospitals affiliated to Isfahan University of 
Medical Sciences and Imam Khomeini hospi- 
tal affiliated to Tehran University of Medical 
Sciences. The study protocol was approved by 
the Research Committee of Tehran University 

of Medical Sciences and the Ethics commit- 
tee has confirmed it (Ethics code: IR.TUMS.
MEDICINE.REC.1392.280).

Study population

The current study was conducted on docu-
ments of all patients with definite diagnosis of 
intracerebral hemorrhage. From 8381 cases 
admitted to neurology department of our  
medical centers with the diagnosis of stroke, 
964 patients with intracerebral hemorrhage 
entered.

Inclusion and exclusion criteria

The inclusion criteria were age more than 18 
years, definite diagnosis of hemorrhagic stroke 
based on CT scan, presence of intracerebral 
hemorrhage, confirmation of the diagnosis by 
electroencephalogram (EEG), complete pati- 
ent’s documents and signing the written 
informed consent to participate in this study. 
The exclusion criteria were intracerebral hem-
orrhage due to traumatic injuries, vascular 
anomalies, brain tumor, incomplete data, and 
patient’s will to exit the study.

Data gathering

Data of patients were evaluated for patient’s 
age, gender, clinical manifestations, primary 
radiologic signs in CT scan and possible risks 
factors for stroke. It should be mentioned that 
the initial imaging of the patients were evaluat-
ed by two expert neurologists with at least 10 
years of experience in stroke. Data regarding 
primary radiologic signs and location of he- 
morrhages were collected from neurologist’s 
reports. 

CT scan findings

The imaging findings were divided based on  
the location of hemorrhages. The classifica-
tions were lobar (hemorrhage in frontal, pari-
etal, temporal or occipital lobes), deep (hemor-
rhage in putamen, thalamus, caudate nucleus, 
internal capsule), and posterior fossa (hemor-
rhage in medulla oblongata, pons, midbrain 
and cerebellum). Other radiologic findings were 
decreased density around hematoma (edema), 
subarachnoid hemorrhage, intraventricular he- 
morrhage, and other effects of hematoma on 
the brain tissue. In this study, we evaluated CT 
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Hemorrhage location and past medical history

Evaluation of their past medical history showed 
that 543 patients (60.3%) had hypertension, 
81 patients (9%) had histories of anticoagulant 
use and 276 patients (30.6%) had no past  
medical histories. Evaluation of past medical 
histories based on the sites of involvements 
demonstrated that hemorrhages in putamen 
were significantly more common in patients 
with hypertension (P<0.001) and lobar hemor-
rhages were significantly more common in 
patients with the use of anticoagulant drugs 
(P=0.033) (Table 2). It should be mentioned 
that in patients with hypertension, hemorrhag-
es occurred mostly in deep brain structures 
(basal nuclei) (312 patients, 73.5%).

Patient’s symptoms

The most common presentation of hemorrhag-
ic stroke was decreased consciousness level 
(428 patients, 47.5%) followed by headache 
(343 patients, 38.1%), coma (81 patients, 9%) 
and seizure (48 patients, 5.4%). Evaluation of 
the relationships between patient’s main sy- 
mptoms and sites of involvement showed that 
patients with decreased consciousness as 
their most common symptom had more fre-
quently diagnosed with lobar hemorrhage 
(54%) and putamen hemorrhage (30.4%) (P< 
0.001). Patients with headache had mostly 
hemorrhage in the putamen (41.6%, P=0.031) 
and patients with seizure had most frequently, 
lobar hemorrhage (60%, P<0.001). These data 
are summarized in Tables 3, 4.

Initial radiologic findings

It was observed that among patients with 
bleeding into ventricles, 42% had hemorrhage 
in putamen, among patients with subarach- 
noid hemorrhage, 71.4% had lobar hemor- 
rhage and among patients with brain edema, 
54.6% had lobar hemorrhage (P<0.001 for all). 
Based on our data, higher ages (>65 years) 
increased the risks of bleeding into the ventri-
cles (OR=2.14, P<0.001) and association with 
subarachnoid hemorrhage (OR=1.63, P=0.02). 
There were no other relationships between 
radiologic findings and gender (Tables 5, 6).

Discussion

After evaluating data of 900 patients with  
intracerebral hemorrhage, we observed that 

Table 1. Frequency distribution of hemor-
rhage location
Location Number (%)
Lobar 324 (36%)
Putamen 294 (32.7%)
Thalamus 135 (15%)
Cerebellum 81 (9%)
Pons 18 (2%)
Caudate nucleus 15 (1.7%)
Intraventricular 21 (2.3%)
Multiple 12 (1.3%)
Total 900 (100%)

parameters and findings including bleeding  
into the ventricles, association with subarach-
noid hemorrhage and brain edema among 
patients. We also assessed possible relation-
ships between male gender and higher ages 
(>65 years) with different CT scan findings.

Statistical analysis

The obtained data were entered into the 
Statistical Package for Social Sciences (SPSS) 
(version 24, SPSS Inc., Chicago, IL). Quanti- 
tative data were reported as mean ± standard 
deviation and qualitative data as frequency  
distribution (percentage). Independent T-test 
and Pearson Chi-Square were used to analyze 
the data. P-value <0.05 was considered as a 
significance level.

Results

Study population

Totally, 964 patients with intracerebral hemor-
rhage were assessed for eligibility. During the 
study course, 64 of them were excluded due to 
traumatic causes (N=38), brain tumor (N=19), 
and incomplete data (N=7). Data of 900 pati- 
ents were analyzed.

Population characteristics

The study population consisted of 480 males 
(53.4%) and 420 females (46.6%) with the 
mean age of 64.39±11.08 years. It was ob- 
served that lobar hemorrhage was the most 
common site of involvement (324 patients, 
36%) followed by lenticular (putamen) (294 
patients, 32.7%) and thalamus (135 patients, 
15%). These data are shown in Table 1.
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Table 2. Evaluation of patient’s characteristics based on sites of involvements

Variable Lobar 
(N=324)

Putamen 
(294)

Thalamus 
(135)

Cerebellum 
(81) Other (66) P-value*

Hypertension (N=543) 144 (26.5%) 222 (40.9%) 90 (16.6%) 54 (9.9%) 33 (6.1%) <0.001
Anticoagulant use (N=81) 54 (66.7%) 9 (11.1%) 3 (3.7%) 9 (11.1%) 6 (7.4%) 0.033
No specified cause (276) 126 (45.7%) 63 (22.8%) 42 (15.2%) 18 (6.5%) 27 (9.8%) 0.011
*using independent T-test.

Table 3. Comparison of patient’s main symptoms based on location of the lesion

Variable Lobar 
(N=324)

Putamen 
(294)

Thalamus 
(135)

Cerebellum 
(81) Other (66) P-value* 

Decreased consciousness level (N=415) 224 (54%) 126 (30.4%) 33 (7.9%) 18 (4.3%) 14 (3.4%) <0.001
Headache (N=329) 35 (10.6%) 137 (41.6%) 78 (23.7%) 35 (10.6%) 44 (13.5%) 0.031
Come (N=81) 20 (24.7%) 24 (29.6%) 15 (18.5%) 22 (27.2%) 0 0.633
Seizure (N=75) 45 (60%) 7 (9.3%) 9 (12%) 6 (8%) 8 (10.7%) <0.001
*using independent T-test.

Table 4. Evaluation of initial radiologic findings of hemorrhage based on the location of the lesion

Variable Lobar 
(N=324)

Putamen 
(294)

Thalamus 
(135)

Cerebellum 
(81)

Other 
(66) P-value*

Bleeding into the ventricles (N=336) 63 (18.7%) 141 (42%) 78 (23.2%) 24 (7.1%) 30 (9%) <0.001
Associated with subarachnoid hemorrhage (N=315) 225 (71.4%) 54 (17.1%) 6 (1.9%) 12 (3.8%) 18 (5.8%) <0.001
Brain edema (N=489) 267 (54.6%) 78 (16%) 39 (8%) 60 (12.3%) 45 (9.1%) <0.001
*using independent T-test.

Table 5. Correlation between radiologic findings and age

Condition P-value* Odds ratio (OR)
CI (95%)

Upper Lower 
Bleeding into the ventricles <0.001 2.14 1.721 1.013
Associated with subarachnoid hemorrhage 0.02 1.63 1.715 1.0437
Brain edema 0.62 Not significant - -
*using Pearson Chi-Square.

Table 6. Correlation between radiologic findings and male gender

Condition P-value* Odds ratio (OR)
CI (95%)

Upper Lower 
Bleeding into the ventricles 0.141 Not significant - -
Associated with subarachnoid hemorrhage 0.318 Not significant - -
Brain edema 0.072 Not significant - -
*using Pearson Chi-Square.

hypertension was the most common past me- 
dical history that was significantly related to 
hemorrhage in basal nuclei. It was also found 
that hemorrhages in putamen were common in 
hypertensive patients and lobar hemorrhages 
were common in patients with anticoagulant 
use. Furthermore, we found that decreased 

consciousness and headache were the most 
common symptoms especially in patients with 
lobar hemorrhage and putamen hemorrhage 
respectively. We found that based on imaging 
evaluations, among patients with bleeding into 
ventricles, 42% had hemorrhage in putamen, 
among patients with subarachnoid hemorrh- 
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age, 71.4% had lobar hemorrhage and among 
patients with brain edema, 54.6% had lobar 
hemorrhage.

These data support the importance and rela-
tionships of intracerebral hemorrhage with dif-
ferent clinical and radiological findings. It could 
be determined that in patients with presenta-
tions of headache and history of hypertension, 
possible hemorrhages in putamen should be 
noticed. On the other hand, in patients with his-
tories of anticoagulant use and presentation of 
decreased consciousness, lobar hemorrhages 
should be noticed in brain CT scan. Previous 
studies have also evaluated different relation-
ships between intracerebral hemorrhages and 
clinical and imaging findings in special condi-
tions and few studies have evaluated the gen-
eral relationships.

In a study by Cordonnier and others in 2018, it 
was stated that the location, mass effect, and 
intracranial pressure of the underlying haema-
toma, as well as subsequent cerebral oedema 
from perihaematomal neurotoxicity or inflam-
mation, and consequences from prolonged 
neurological dysfunction, all affect survival  
and recovery. Therefore, early diagnosis of 
these lesions and possible relationships with 
patient’s characteristics have high clinical 
importance [19]. In 2021, Rajashekar and col-
leagues, showed that the radiologic findings of 
intracerebral hemorrhages could be associat-
ed with different presentations. Based on this 
study, patients with hypertension are most vul-
nerable to this disease and lobar hemorrhages 
are the most common radiologic findings. Fur- 
thermore, it was shown that among patients 
with bleeding into ventricles, hemorrhage in 
putamen were most common [20]. These data 
were in line with the findings of our study. We 
observed similar data by evaluating both radio-
logic and clinical findings in patients.

An important point of this study was that we 
evaluated a large population and conducted a 
multi-centric assessment. Previous surveys 
have assessed limited study population. It 
should also be noted that our findings could 
have high values in clinics in the way that in 
patients with a particular presentation and 
past medical history, a particular site of in- 
volvement could be determined. In 2020, 
Benger and colleagues assessed the clinical 
characteristics of intracerebral hemorrhage in 
patients with COVID-19 infection. They showed 

that lobar hemorrhage was the most common 
site of involvement and was mainly found in 
patients with hypertension [21]. In another 
study, Haller and others demonstrated that 
hypertension was the strongest risk factor for 
cerebral microbleeds and intracerebral hemor-
rhage and also showed that putamen hemor-
rages were most commonly associated with 
headache as the clinical presentation [22].  
The findings of our study were also consistent 
with these data showing the relationship 
between clinical presentations and sites of 
involvements. 

Other important points in this study were risk 
assessments and description of risk factors for 
patients. Based on our results, hypertension 
with a long history of anticoagulant use were 
the main past medical histories. Diabetes, cor-
onary heart disease and ischemic cerebrovas-
cular diseases were also important risk factors 
causing spontaneous intracerebral hemor-
rhage. Furthermore, it was observed that age 
more than 65 years was significantly associat-
ed with increased risks of bleeding into the  
ventricles and associations with subarachnoid 
hemorrhage but these data had no relation-
ships with gender.

In 2016, Boulouis and others showed that  
most of the patients with lobar hemorrhages 
experience decreased consciousness and sei-
zure as their clinical finding. This issue could  
be a particular presentation in patients with 
hypertension [23]. Our data were in line with 
the findings of these studies. As mentioned 
earlier, these previous reports have evaluated 
restricted study population that is mainly due 
to the low prevalence of intracerebral hemor-
rhage in general populations. But in this study, 
we evaluated data of 8381 strokes during 7 
years and in 3 educational centers in 2 cities. 
Among these cases, data of 900 patients with 
intracerebral hemorrhage were evaluated.

These data could also have high clinical signifi-
cance. It could be determined that hemorrhag-
es in putamen were common in hypertensive 
patients and lobar hemorrhages were common 
in patients with anticoagulant use. As a result, 
patients with these known risk factors should 
be treated more carefully. 

The shortcomings of this study were not com-
paring our results with other types of stroke 
and not evaluating the statistical relationships 
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between the variables. Another limitation was 
that hypertensive patients with a long history  
of anticoagulant use were not excluded from 
this study. However, it is believed that these 
data have high clinical importance and neuro- 
logists should consider possibility of intracere-
bral hemorrhage in particular locations in 
patients with previously known risk factors. 

Conclusion

Hypertension was the most common past me- 
dical history that was significantly related to 
hemorrhage in basal nuclei. It was also found 
that hemorrhages in putamen were common in 
hypertensive patients and lobar hemorrhages 
were common in patients with anticoagulant 
use. Furthermore, we found that decreased 
consciousness and headache were the most 
common symptoms especially in patients with 
lobar hemorrhage and putamen hemorrhage 
respectively.
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