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Predictors of Mortality in Patients with Surgically Treated
Spontaneous Intracranial Hemorrhage
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Abstract
Objective: To investigate mortality in patients undergoing surgical treatment for spontaneous intracranial hemorrhage (sICH) and to identify the predictive
factors.
Materials and Methods: The medical records of 164 patients with sICH who underwent surgery at two institutions between 2010 and 2017 were retrospectively
examined and analyzed.
Results: Among 164 patients who received surgical treatment, 83 (50.6%) were women and 81 (49.4%) were men. The mean patient age was 56±14.54 years.
Of all patients, 109 (66.4%) had hypertension. Hematoma was intraparenchymal in 69 (42.1%) patients, thalamic in 33 (20.1%), intraventricular in 33 (20.1%),
and cerebellar in 29 (17.7%) patients. The mortality rate among patients who underwent surgery within the first 8 h of hematoma occurrence was 55.4%; this rate
was 73% among those who underwent surgery 8-24 h after diagnosis, and 72.7% among those who underwent surgery 24-48 h after diagnosis.
Conclusion: Prognosis and mortality associated with sICH are usually affected by patient age, hematoma location and volume, intraventricular hemorrhage, and
patient’s initial neurologic status. We found no significant relationship between surgical treatment 8 h after hemorrhage and mortality. There are still discussions
about the indications of surgical treatment in intracranial hematomas.
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Öz
Amaç: Bu çalışmanın amacı, spontan intrakraniyal kanama nedeniyle cerrahi tedavi uygulanan hastalarda mortaliteyi araştırmak ve prediktif faktörleri
tanımlamaktır.
Gereç ve Yöntem: 2010-2017 yılları arasında iki klinikte spontan intrakraniyal hematom nedeniyle ameliyat edilen 164 hasta retrospektif olarak incelendi ve
analiz edildi.
Bulgular: Cerrahi tedavi uygulanan 164 hastanın 83’ü kadın (%50,6), 81’i erkekti (%49,4), yaş ortalaması 56±14,54 idi. Hastaların 109’unda (%66,4)
hipertansiyon vardı. Altmış dokuz hastada (%42,1) hematom intraparankimal, 33’ünde (%20,1) talamik, 33’ünde (%20,1) intraventriküler, 29’unda (%17,7) ise
serebellar yerleşimliydi. İlk 8 saat içinde ameliyat yapılan olgularda mortalite %55,4 (56 olgu); ameliyatın tanıdan 8-24 saat sonra yapıldığı durumlarda bu oran
%73 (38 olgu) idi. Cerrahi tedavinin 24-48 saat arasında yapıldığı durumlarda mortalite oranı %72,7 idi (8 olgu).
Sonuç: Spontan intrakraniyal hematomlu hastalarda cerrahi prognoz ve mortaliteyi; hastanın yaşı, hematomun yeri ve hacmi, intraventriküler kanama ve hastanın
başlangıçtaki nörolojik durumu belirler. Kanamadan 8 saat sonra yapılan cerrahi tedavi ile mortalite arasında anlamlı ilişki bulunmadı. İntrakraniyal hematomlarda
cerrahi tedavi endikasyonları hakkında hala tartışmalar vardır.
Anahtar Kelimeler: Cerrahi tedavi, spontan intraserebral hematom, mortalite, prognoz
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Introduction
Spontaneous intracranial hemorrhage (sICH) causes 10-20%
of all strokes and is a major cause of morbidity and mortality
(1,2). Hypertension is one of the most important causes of
sICH (3), and hypertension-induced sICH is associated with
a high rate of morbidity and mortality despite the availability
of rational and effective treatments with the development of
modern imaging methods. Intracranial hemorrhage (ICH) is the
third most common cause of death worldwide (4). In addition to
hypertension, other causes of sICH include vascular pathologies,
anticoagulant use, drug and alcohol addiction, intracranial
tumors, and amyloid angiopathies, which are especially seen in
the elderly.
The aim of surgical treatment in sICH is hematoma evacuation
and minimization of parenchymal trauma, possibly caused by
the treatment. Treatment options include stereotaxic aspiration,
endoscopic aspiration, and evacuation through open craniotomy,
all performed under computed tomography (CT) imaging
guidance. In this study, we focused on assessing mortality in
patients undergoing surgical treatment with open craniotomy and
identifying its predictive factors.

Materials and Methods
Between 2010 and 2017, 164 patients underwent surgery
for sICH at Izmir Katip Celebi University Ataturk Training and
Research Hospital and the Dumlupinar University Evliya Celebi
Training and Research Hospital. Age, sex, risk factors, arterial
blood pressure, hematoma location and volume, the starting way
of bleeding, neurologic status, age variances of bleeding, prognosis,
and the mortality of the patients were retrospectively examined.
Hematoma volume was measured using the “ABC/2 Method” as
defined by Kothari et al. (5) via CT imaging. The Glasgow Coma
Scale (GCS) was used to assess neurologic status; a GCS score of 7
was considered to indicate a critical level of brain damage. Scores
of <7 indicated severe brain damage and scores of >7 indicated
low-grade brain damage (6).
Patients who had sICH, had hypertension or were diagnosed
as having hypertension after the hemorrhage, had anticoagulant
use-related supratentorial and infratentorial bleeding, and
had underwent surgery between the ages of 18 and 70 years
were included in the study. Patients who had arteriovenous
malformations/aneurysms, tumor bleeding, and postoperative
bleeding were excluded.
The study was approved by the Ethics Committee of the Izmir
Katip Celebi University (date: 25.04.2018, protocol number:
183). Informed consent was neither required nor obtained due to
the retrospective nature of the study.
Statistical Analysis
Statistical analysis was performed using the SPSS v23 software.
In addition to descriptive statistical methods (mean, median,
standard deviation), the independent t-test was used to compare
dichotomous groups, the McNemar chi-square test was used to
compare qualitative data, and Pearson’s correlation test was used to
measure the linear correlation of variables. P<0.05 was considered
to be significant.
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Results
In total, 164 patients [83 (50.6%) women and 81 (49.4%) men;
mean age, 56±14.54 years] were included in the study. Hematoma
volume was 20-40 mL in 52.8%, 40-50 mL in 25.9%, and >50
mL in 22.2% of the patients. Hematoma was intraparenchymal in
69 (42.1%) patients, thalamic in 33 (20.1%), intraventricular in
33 (20.1%), and cerebellar in 29 (17.7%) patients (Table 1). Of
all patients, 109 (66.4%) had hypertension. Twenty-five (22.9%)
patients with hypertension and surgical treatment were detected
as being mismatched to the treatment. Furthermore, 14 (8.5%)
patients were diagnosed as having hypertension during treatment
for ICH.
Anticoagulant use-related bleeding disorder was observed in
32 (20%) patients; of these, 17 (53.1%) were using warfarin and
15 (46.9%) were using low-molecular-weight heparin. The reasons
for anticoagulant therapy included coronary artery disease (n=21),
prosthetic cardiac valve (n=8), and venous thromboembolic
prophylaxis (n=3). Furthermore, 24 (14.6%) patients were under
antiplatelet therapy. However, all of the patients presented with
hypertension-related bleeding. Mortality rates were 55.4%,
73%, and 72.7% among patients with sICH who underwent
surgery within the first 8 h, 8-24 h, and 24-48 h after diagnosis,
respectively (Table 2). The mortality rate was 63.1% in cases with
hematoma volume <25 cm3, 52.3% in those with hematoma
volume 25-50 cm3, and 66.6% in those with hematoma volume
>50 cm3 (Table 3). There was no surgical mortality in 31 patients
with a GCS score of 13-15; however, the mortality was 69.3% in
101 patients with GCS scores 7-12, and 100% in 32 patients with
GCS scores 6-7.
On initial CT imaging studies, 113 (68.9%) patients exhibited
midline shift and 74 (45.1%) had hydrocephalus; 43 (26.2%)
patients underwent ventriculostomy for extraventricular drainage
of cerebrospinal fluid. Mortality was found to significantly
increase in patients with intraventricular hemorrhage (p<0.005).
Duraplasty was performed in 123 (75%) patients; there was no
significant difference in mortality between patients who did and
Table 1. Hematoma location
Location

Number of cases

Thalamic

33

Intraparenchymal

69

Intraventricular

33

Cerebellar

29

Total

164

Table 2. Mortality rates by time to surgical hematoma
evacuation
Surgical
Number of
Number of
Mortality
time
cases
deaths
rate
First 8 h

101

56

55.4%

8-24 h

52

38

73%

24-48 h

11

8

72.7%

Total

164

102

215
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did not undergo duraplasty. A significant negative correlation
was detected between midline shift and GCS (p<0.05, r=0.21),
whereas a significant positive correlation was detected between
midline shift and hematoma volume (p<0.001, r=0.425) and
between intraventricular hemorrhage and mortality (p<0.001,
r=0.245).

Discussion
The overall incidence of intracranial hematoma is 1213/100,000 persons. These hematomas are usually spontaneous in
nature, with 80% located supratentorially, and are associated with
a higher mortality rate than other causes of stroke (7). They are
more common in men and occur with an increasing frequency in
individuals aged 45-55 years.
The first goal of surgical treatment is to avoid mortality, and
the second is to decrease residual sequelae. The largest case series
to date (5255 cases) reported a 22% postoperative mortality
rate (8). Lo et al. (9) studied decompressive craniectomy and
hematoma evacuation and reported a 41% mortality rate;
patients who underwent decompressive craniectomy alone had a
40% mortality rate. In our study, the overall mortality rate was
considerably high (62.2%), even in patients undergoing surgery
within the first 8 h of diagnosis. Therefore, factors other than
time to surgery should be considered. The most important risk
factors for sICH are old age and acute and chronic hypertension
(10,11,12,13).
A history of hypertension is noted in 72-78% of all patients with
ICH (7,14). In our study, 109 (66.4%) patients had hypertension,
similar to previous reports. In addition, hypertension can be
detected in the early stages of bleeding in patients presenting with
ICH. It remains unclear as to whether this distinctive hypertension
is an intracranial mass-related secondary effect or the primary
reason for continued bleeding (15). Bleeding disorders account for
only 2.1-13.3% of ICHs (16), and 1.6-3.1% of patients receiving
anticoagulant treatment experience ICH due to other reasons (16).
Overall, patients receiving oral anticoagulant treatment have an
ICH risk of 7.6-11% (17,18). In our study, 32 (20%) patients had
anticoagulant use-related ICH.
Hossain et al. (19) found that 71% of hematomas were located
in the basal ganglia and 29% in the intraparenchymal area.
Similarly, Inagawa et al. (20) observed that the most common site
of ICH was the putamen (34%), followed by the thalamus (33%)
and intraparenchymal areas (15%). Furthermore, they reported
that the short-and long-term results after ICH were directly
related with hematoma volume and bleeding severity; the overall
mortality rate in their study was 54%. In our study, intracranial
hematoma was intraparenchymal in 69 (42.1%) patients, thalamic
in 33 (20.1%), intraventricular in 33 (20.1%), and cerebellar in
29 (17.7%) patients.

Studies have reported that the success rate of surgery performed
>24 h after the onset of stroke symptoms is low (14,21). Karatay
et al. (22) documented mortality rates of 41%, 61%, and 80%
in patients who underwent surgery within the first 8 h, 8-24 h,
and 24-48 h after symptom onset, respectively. In our study, the
mortality rates for the same time intervals were 55.4%, 73%,
and 72.7%, respectively. These findings indicate that surgery
performed within the first 8 h yields relatively better results.
The 2005 Surgical Trial in Lobar Intracerebral Haemorrhage
study included patients with a GCS score >5 and reported poor
outcomes in 91% of patients with GCS scores of 5-8 (23). Yilmaz
et al. (24) studied 25 comatose patients with a GCS score ≤8;
the craniotomy success rate in these patients was 44% and the
authors recommended that early surgical treatment be performed
in patients with low GCS scores. Furthermore, hematoma volume
>60 mL was found to be related to poor surgical outcomes;
however, patients with low GCS scores and a low hematoma
volumes exhibited better surgical outcomes (24). In contrast,
Rehman and Anwar found that all patients with GCS scores ≤8
who underwent surgical treatment for supratentorial hematoma
with a volume ≤50 mL died (25). In another study, Moussa and
Khedr (26) observed a positive correlation between hematoma
volume and mortality in patients with sICH who underwent
surgery. In our study, there was no mortality after surgery in the
41 patients with GCS scores 13-15; however, mortality was 45%
and 100% in those with GCS scores of 7-12 and 6-7, respectively.
Furthermore, in our study, mortality rates were 63.1%, 52.3%,
and 66.6% in patients with hematoma volumes <25 cm3,
25-50 cm3, and >50 cm3, respectively. The prognosis of ICH
depends on GCS scores and hematoma volumes at the time of
diagnosis. Early hematoma evacuation with urgent surgery should
be considered because it can yield favorable outcomes. The initial
neurologic examination findings, patient age, and hematoma
location and volume are related to mortality in patients with
sICH. Early surgical treatment can decrease mortality rates.
Study Limitations
Although the retrospective nature of our study and the limited
number of patients were the main limitations of our study, we can
say that our results are consistent with the literature.

Conclusion
In conclusion, it is impossible to explain the relationship
between surgical treatment and mortality in patients with sICH
using one parameter. The mortality rate is high in patients
with poor neurologic function, hypertension, and anticoagulant
use, despite early surgical treatment. In patients with sICH,
the relationship between surgical treatment and mortality is
multifactorial.

Table 3. Relationship between hematoma volume, location, and mortality
Hematoma volume
Lobar
Thalamic
Cerebellar
Intraventricular
<25

cm3

25-50 cm3
>50

cm3

Total

216

Total

Exitus

Mortality rate

5

-

16

17

38

24

63.1%

6

18

8

10

42

22

52.3%

58

15

5

6

84

56

66.6%

69

33

29

33
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