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Abstract 
Background: Treatment of primary spontaneous superficial intracerebral 
hemorrhage (SSICH) is still controversial. The aim of this study is to investi-
gate the effectiveness of craniotomy and early hematoma evacuation vs con-
servative (non operative) management in patients with SSICH. Methods: A 
prospective study of craniotomy and early hematoma removal vs. medical 
management was performed in 20 patients with cortical and subcortical (su-
perficial) primary SSICH admitted to Assiut university hospital in one year 
period (March 2016-March 2017). Surgical or medical treatment was initiated 
immediately when patients admitted to hospital. We divided the patients into 
two groups according to type of treatment. Results: Age of the patients 
ranged from 2 months to 73 years (mean: 45.84 ± 23.28 years) among the 20 
patients studied; 13 (65%) were males and 7 (35%) were females. Glasgow 
coma scale (GCS) at admission was less than 8 in 25%, between 8 - 12 in 45% 
and 15 in 30% of the patients. Arterial hypertension was the most common 
associated medical disease (65%). Eleven of patients (55%) had ventricular 
extension. GCS at admission was the strongest factor affecting outcomes and 
determined the type of treatment. All patients with a GCS ≤ 8 (5 cases (25%) 
were died regardless the type of treatment and there was no significant statis-
tical difference in this group in relation to type of treatment p-value (0.606). 
We had 6 cases (30%) with a GCS 15; all of them were treated conservatively 
and all of them survived with significant p-value (0.003). Nine patients (45%) 
had GCS 8 - 12; two of them were treated conservatively and died while the 
remaining seven patients were treated surgically; five of them survived with 
significant p-value (0.025). No significant statistical difference was found in 
the outcome between the surgical and the conservative group regarding hav-
ing associated intracranial hemorrhage. Conclusions: After analyzing the re-
sults, we found that when the GCS is “8 - 12”, surgical intervention is rec-
ommended and carried a better prognosis than waiting for the conservative 
treatment. When GCS is higher “>12”, conservative treatment can be the fa-
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vorable option. Otherwise, we found no statistical difference between surgical 
and conservative treatment in the treatment of ICH. 
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1. Introduction 

We have come a long way since Charcot and Bouchard first described intracere-
bral hemorrhage (ICH) in 1868 [1]. ICH accounts for approximately 10% of all 
strokes and is defined as non traumatic abrupt onset of severe headache, altered 
level of consciousness, and/or focal neurological deficit that is associated with a 
focal collection of blood within the blood parenchyma on neuro-imaging or au-
topsy and is not caused by trauma or hemorrhagic conversion of a cerebral in-
farction [2]. 

Non traumatic intracerebral hemorrhage (ICH) represents cerebral paren-
chymal bleeding that may also extend into ventricular, and rarely, subarachnoid 
space. ICH, as a stroke subtype, is associated with poor neurological outcome as 
well as high mortality (about 40% per month) [3]. Spontaneously, non-traumatic 
intracerebral hemorrhage (ICH) remains a significant cause of morbidity and 
mortality throughout the world. Primary intracerebral hemorrhage (ICH), i.e. 
spontaneous extravasation of blood into the brain parenchyma, begins very 
suddenly and is a medical catastrophe. After the onset, bleeding may continue 
and the hematoma grows for several hours, leading to progressive clinical dete-
rioration of the patient’s condition. Computed tomography (CT) soon after the 
onset of symptoms is crucial for the diagnosis. Urgent emergency procedures 
and intensive care are often needed. Six risk factors for ICH have been identi-
fied, age, male sex, race, hypertension, high alcohol intake, and low serum cho-
lesterol. Regarding other possible risk factors, current or past smoking and di-
abetes mellitus are weak risk factors, if at all [4]. 

Case fatality is high, as 35% - 52% of patients die within 30 days and half of 
the deaths occur in the first two days. Up to 58% of survivors have been reported 
to be functionally independent at 1 year [5]. Hypertension and amyloidal angi-
opathy account for 78% - 88% of primary hemorrhages [6]. Although ICH has 
traditionally lagged behind ischemic stroke and aneurysmal subarachnoid he-
morrhage in terms of evidence from clinical trials to guide management, the past 
decade has seen a dramatic increase in studies of ICH intervention. Popula-
tion-based studies show that most patients present with small ICHs that are rea-
dily survivable with good medical care. This suggests that excellent medical care 
likely has a potent direct impact on ICH morbidity and mortality [7]. No effec-
tive or definitive treatment exists and there remains a lack of data demonstrating 
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the efficacy of surgery [8]. 
The aim of this study is to investigate the effectiveness of craniotomy and ear-

ly hematoma evacuation vs conservative (non operative) management in pa-
tients with SICH. 

2. Patients and Methods 

Clinical data of all patients with primary superficial (cortical and subcortical) 
supratentorial ICH admitted to department of neurosurgery, Assiut university 
hospital between March 2016 and March 2017 were prospectively collected. The 
study was approval from the research ethics committee of the faculty of medi-
cine at Assiut university (reference number: IRB00008718 at 23 October 2016.) 
was obtained. Informed consent for medical or surgical intervention was ob-
tained from all patients or their relatives. Cerebellar, basal ganglonic hemorr-
hages and secondary ICH (vascular causes such as aneurysms, tumors and arte-
rio-venous malformation, and that secondary to trauma) were excluded. After 
confirming the diagnosis with computed tomography, all patients were allocated 
into one of the two main treatment groups: 1) early surgery (10 patients) and 2) 
conservative treatment (10 patients), choosing the line of treatment was de-
signed according the clinical presentations of the patients especially the GCS, 
when the patient has minor symptoms and signs, conservative line was selected 
if the patients with conservative treatment developed progressive deterioration 
in conscious level or neurological state or shows hematoma expansion, surgical 
management was considered The selection guidelines for early surgery include: 
coma or progressive deterioration of the level of consciousness, progressive 
neurological deficits and/or hematoma expansion that noticed on follow up C.T. 
scan. We assessed the effectiveness of craniotomy and early hematoma evacua-
tion vs conservative (nonoperative) management by comparing the postopera-
tive and follow up data to the preoperative data. 

Data analysis: 
The results were managed by using Statistical Package for the Social Sciences 

(SPSS) to analysis the variables Chi-square test was used for statistical analysis. 
Probability values of (P < 0.05) were considered statistically significant. 

3. Results 

Twenty patients were included in these studies. They were admitted to Assiut 
university hospital from March 2016 to March 2017. They were 13 males (65%) 
and 7 females (35%). The age of the patients ranged from 2 months to 73 years 
(mean: 45.84 ± 23.28 years). 

Nine of our patients were below age of 50; three of them were treated conser-
vatively while six of them were treated surgically. Eleven cases were above or 
equal age of 50, seven of them were treated conservatively while the remaining 
four patients were underwent surgery. We found no statistic significant differ-
ences in outcome between the 2 groups regarding age and gender as shown in 
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Table 1.  
The most common presentation at admission was disturbance in conscious 

level (DCL) in 12 out of 20 cases (60%) as shown in Table 2. 
As described in Table 3 and Table 4, all our patients with a GCS ≤ 8 (5 cases 

(25%) were died regardless the type of treatment and there was no significant 
statistical difference in this group in relation to type of treatment p-value 
(0.606), we had 6 cases (30%) with a GCS 15 all of them were treated conserva-
tively and all of them survived with significant p-value (0.003). Regarding GCS 8 - 
12, we had 9 patients (45%), two of them were treated conservatively and died 
while the remaining seven patients were treated surgically, five of them survived 
with significant p-value (0.025). 

We found no significant statistical difference in the outcome between the sur-
gical and the conservative group regarding having associated intracranial he-
morrhage as shown in Table 5.  

We had 4 out of 20 patients (20%) developed complications, 2 cases had chest 
infection (10%) one patient had pulmonary embolism (5%) and one patient 
(5%) had renal failure. Table 6 shows that the frequency of complication in rela-
tion to type of treatment was slightly more in surgical management 3 of 4 cases 
(75%) than in conservative management 1 of 4 cases (25%), but with no statis-
tical significant difference.  
 
Table 1. Relationship between type of treatment and gender and age. 

Personal data NO 

Type of treatment 

p-value 

Conservative 
(n = 10) 

Surgical craniotomy 
(n = 10) 

survival 
(n = 6) 

Dead 
(n = 4) 

survival 
(n = 5) 

Dead 
(n = 5) 

No. % No. % No. % No. % 

Age: (years)          

0.178 <50 9 3 33.3 0 0.0 2 22.2 4 44.4 

≥50 11 3 27.3 4 36.4 3 27.3 1 9.1 

Sex:          

0.639 Male 13 4 30.8 2 15.4 3 23.1 4 30.8 

Female 7 2 28.6 2 28.6 2 28.6 1 14.3 

 
Table 2. Clinical presentation of studied patients at admission. 

Presentation: % No. (n = 20) 

DCL 60.0 12 

DCL + Fits 10.0 2 

Fits Only 5.0 1 

Headache only 15.0 3 

Headache + vomiting 10.0 2 
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Table 3. Relationship between GCS and type of treatment to the outcome. 

GCS NO 

Type of treatment 

P-value 

Conservative 
(n = 10) 

Surgical craniotomy 
(n = 10) 

No. 

Survival 
(n = 6) 

Dead 
(n = 4) No. 

Survival 
(n = 5) 

Dead 
(n = 5) 

No. % No. % No. % No. % 

<8 5 2 0 0.0 2 100.0 3 0 0.0 3 100.0 0.606 

8 - 12 9 2 0 0.0 2 100.0 7 5 71.4 2 28.6 0.025* 

>12 6 6 6 100.0 0 0.0 0 0 0.0 0 0.0 0.003* 

 
Table 4. Relationship between patient outcome and admission GCS. 

GCS No. 

Outcome 

P-value 
Survival 
(n = 11) 

Dead 
(n = 9) 

No. % No. % 

<8 5 0 0.0 5 100.0 0.008* 

8 - 12 9 5 55.6 4 44.4 0.964 

>12 6 6 100.0 0 0.0 0.014* 

Mean ± SD  12.18 ± 3.25 6.22 ± 1.99 0.001* 

 
Table 5. Relationship between type of treatment and associated intracranial hemorrhage 
to the outcome. 

Associated 
intracranial 
Hemorrhage 

Type of treatment 

p-value 
No. 

Conservative 
(n = 10) 

No. 

Surgical craniotomy 
(n = 10) 

Survival 
(n = 6) 

Dead 
(n = 4) 

Survival 
(n = 5) 

Dead 
(n = 5) 

No. % No. % No. % No. % 

IVH 7 4 57.1 3 42.9 4 1 25.0 3 75.0 0.178 

IVH + SAH 0 0 0.0 0 0.0 1 1 100.0 0 0.0 0.305 

 
Table 6. Complications developed during admission according to type of treatment. 

Complications No. 

Type of treatment 

P-value 
Conservative 

(n = 10) 
Surgical craniotomy 

(n = 10) 

No. % No. % 

Yes 4 1 25.0 3 75.0 
0.582 

No 16 9 56.3 7 43.8 
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The mean ± SD of hospital stay according to type of treatment was more in 
surgically treated patients (12.80 ± 7.77), but with no statistical significant dif-
ference as shown in Table 7. 

Other than the better outcome of surgery in patients with GCS 8-12, we found 
no significant difference in mortality rate among surgical and conservative 
groups, (p-value 0.653), there was (40%) mortality in conservative group and 
(50%) in surgical group (Table 8). 

Case 1: Male patient 35 years not known have any medical disease present 
with sudden disturbance in conscious level. GCS: 9 with left hemiparesis. Patient 
treated by surgical craniotomy and evacuation of hematoma. Patient improved 
postoperative GCS 12 left hemiparesis. After 3 months follow up patient is clini-
cally well GCS 15 left hemiparesis GIV (Figure 1). 

Case 2: Female baby two months of age with malnutrition presented with 
convulsion once attack.  

On examination: Full conscious, poor oral intake, Bulge anterior fontanel. 
Treated conservatively by dehydrating and anti-epileptics. 
Patient discharge after one month’s full conscious (Figure 2). 

4. Discussion 

The optimal treatment of primary spontaneous supratentorial intracerebral he-
morrhage is controversial [9]. Age was reported to be one of the factors predict-
ing the outcome of patients with SSICH [10]. Kalff et al., [11] reported that le-
thality raises constantly with age; at 70 years it is 70%, regardless the type of 
treatment whether it is conservative or operative. On the other hand, Yilmaz et 
al., [10] reported that the highest mortality rate was observed for patients 
younger than 55 years (mortality 83%), followed by patients between 66 and 85 
years of age (mortality 70%). Patients between 56 and 65 years had the best out-
come (mortality 50%). They [10] also stated that elderly patients would be  
 
Table 7. Hospital stay according to type of treatment. 

Hospital stay (days) 

Type of treatment 

P-value Conservative 
(n = 10) 

Surgical craniotomy 
(n = 10) 

Mean ± SD 8.70 ± 8.19 12.80 ± 7.77 
0.172 

Median (Range) 7.0 (2.0 - 30.0) 14.0 (2.0 - 25.0) 

 
Table 8. Relationship between patient outcome and type of treatment. 

Type of treatment NO 

Outcome 

P-value 
Survival 
(n = 11) 

Dead 
(n = 9) 

No. % No. % 

Conservative 10 6 60.0 4 40.0 
0.653 

Surgical craniotomy 10 5 50.0 5 50.0 
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(a)                                     (b) 

 
(c) 

Figure 1. Case 1: (a) CT brain non contrast at admission, (b) Post operative CT fol-
lows up with contrast, (c) CT follow up of brain after 3 months. 
 

  
(a)                                     (b) 

Figure 2. (a) Non contrast C T brain axial view at admission. (b) CT brain follow up 
after one months. 
 
expected to have poor outcome from surgery, but it was surprising that the 
youngest age group had the worst outcome. Cook et al., [12] believe that the 
older the patients the less unfavorable outcome. Tedeschi et al., [13] thought that 
the age dose not influence the prognosis, which was the same as our results as we 
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found no statistical significant difference in outcome regarding the age as we had 
11 cases out of 20 cases above the age 50 years mortality of (45.5%), in compari-
son to mortality of (44.4%) in patient with age less than 50 years. 

Regarding the line of treatment we also did not find significant statistical dif-
ference between conservative treatment and surgical treatment in outcome re-
garding the age of patients. Yilmaz et al., [10] preferred to do surgical evacuation 
of hematoma, in younger patients even they had low GCS, the reasons for that 
the younger patients the better outcome as they had less co morbidities, which 
was the important factor in deciding upon surgery of ICH. The same concept we 
had in our study as 6 cases out of 9 patients with age less than 50 years were 
treated surgically, and 7 out of 11 patients with age above 50 years were treated 
conservatively. Regarding the gender, the males were represented two thirds the 
females in our study (13 males and 7 females, (65%, 35%) respectively). This re-
sult was also reported by An et al., [14] and Giroud et al., [15] as they noted that 
for all ages the annual incidence rate per 100,000 persons was higher in men 
than in women. Ikram et al., [16] also reported that the incidence was 15% lower 
in women than men. In the other hand Kase et al., [17] and Sliver et al., [18] 
found that there is slightly female preponderance among spontaneous intracere-
bral hematomas. Gender did not affect the outcome in our series, Ikram et al., 
[16] also reported no statistically significant difference regarding the gender. 
Flaherty et al., [19] reported that hypertension is the most important and preva-
lent modifiable risk factor for ICH. In our study patients associated with arterial 
hypertension represented 65%, this accordance with other studies [14] [20] [21] 
[22]. 

Other studies reported another risk factor as Arboix et al, [23] reported di-
abetes mellitus as an independent risk factor of early mortality while Kurth et al., 
[24] reported smoking as a risk factor for ICH. Regarding to line of treatment, 
we found 6 cases of 13 patients with HTN (46%) treated conservatively with 
mortality of (50%), and 7 cases out of 13 patients (54%) treated surgically with 
mortality of (57%), with no any significant difference in outcome (P-value 
0.639), which is the same as reported by Yilmaz et al., [10] as they found that 
hypertension was the most commonly seen disease in patients with ICH (78%), 
but it did not have any effect on outcome. Also Kazui et al., [25] found no clear 
association between high admission blood pressure (SBP > 210 mmHg) and he-
matoma expansion or neurological deterioration. In the other hand Tetri et al., 
[5] noticed that a high mean arterial blood pressure at admission was an inde-
pendent predictor of early death in ICH patients. 

Intraventricular hemorrhage is a much-feared complication of intracerebral 
hemorrhage, leading to hydrocephalus and associated with poor outcome [9]. 
Hallevi et al., [26] also noticed that the intraventricular extension of the hema-
toma (IVH) is an independent predictor of poor outcome in patients with ICH. 
In our study there were 11 cases (55%) associated with intraventricular hemorr-
hage, 7 case (63%) treated conservatively with mortality of (42%), and 4 cases 
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(37%) treated surgically which had mortality of (75%). but still no statistic sig-
nificant difference in outcome (p-value 0.178). The same results was found by 
Talukder et al., [27] as they showed no difference in outcome (p-value 0.667) of 
ventricular extension between surgical and conservative group, In other hand 
Hinson et al., [28] showed that of 902 patients followed up in the Surgical Trial 
in ICH (STICH), favorable outcomes were reported in (31%) of those without 
IVH and (15%) with IVH (P < 0.00001), also Mendelow et al., [29] reported that 
the prognosis for patients with intraventricular haemorrhage with or without 
hydrocephalus is much worse than that for intracerebral haemorrhage alone, 
and the patients with lobar hematomas and no IVH might benefit from surgery. 
The most common presentation of our patients was deterioration of the con-
scious level which reported in 12 cases out of 20 patients (60%), Pantazis et al., 
[30] found 42% of their cases presented with deteriorated consciousness. Cuatico 
et al., [31] and Talukder et al., [27] stated that the significance of level of con-
sciousness the most important single clinical signs determining the prognosis, 
the same result we had in our study as we had 5 patients with GCS ≤ 8 (25%) all 
of them (100%) died regardless the type of treatment, which indicated that when 
the initial GCS is less than “8” mortality is high, similar results were found by 
different studies [32] [33] [34] The risk for early neurological deterioration and 
the high rate of poor long-term outcomes underscores the need for aggressive 
early management Steiner et al., [35]. 

Gregson et al., [36] reported that when the GCS is ≤ 8, early surgery does not 
significantly improve outcome, this argument further suggests that once the 
GCS has dropped to ≤8, then irretrievable damage has already occurred and 
surgery will not be successful in rescuing the patient, in contrast Yilmaz et al., 
[10] reported that even if the GCS of young patients is low, they are more likely 
to have surgery as neurosurgeons usually feel that they would have a better out-
come as they have less co morbidity. We had 9 patients with GCS “8 - 12”, seven 
of them (77%) were treated surgically, with survival percentage 56% (five cases) 
and 2 cases (22%) died. In other hand the ramming 2 cases with GCS “8 - 12” 
(22%) whom treated conservatively died, we found a statistic significant that 
support the idea of good outcome with surgery in this group of patients with a 
GCS of 8 - 12, comparing with their corresponding medical group. similar re-
sults have been reported by Auer et al., [37] and Kaya et al., [38]. 

Gregson et al., [36] found that the patients in a coma had a poorer outcome 
than conscious patients: 95% of patients with a GCS ≤ 8 had an unfavorable 
outcome compared with 81% of patients with a GCS of 9% to 12%, and 60% of 
patients with a GCS of 13 to 15, they [36] also reported that the early surgery 
may improve the outcome of patients with Glasgow Coma Scale 9 to 12, hema-
toma volume of 20 to 50 ml, and perhaps those with superficial hematomas 
without intraventricular blood. We had 6 cases (30%) with GCS 15 there were 
treated conservatively and all of them survived (p-value 0.003), Sun et al., [9] al-
so report that the admission conscious level and the size of the hematoma were 
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more favorable in the conservatively managed patients. It is logical to treat con-
servatively the patient with a good initial conscious level. Takeuchi et al., [13] 
said that a statistical analysis showed that the GCS score at admission was sig-
nificantly higher in the favorable outcome group than that in the poor outcome 
group. 

Inagawa et al., [39] reported that no relation of incidence rate of ICH to the 
site of ICH, Talukder et al., [27] noticed that location of the hematoma did not 
influence the outcome. In our study there was no any statistical significant dif-
ference between the location of the hematoma and type of treatment to outcome, 
but frontal and parietal location had relatively better outcome than other loca-
tions. 

Pantazis et al., [30] reported that It is possible that early mortality is most di-
rectly related to severity of hemorrhage where as mortality rate influenced more 
dramatically by a patients general medical conditions and complications, and 
they (27) noticed that the most important cause of death was the direct effect of 
the hemorrhage per se (41 patients, 72%), and late causes of death included 
pneumonia, pulmonary embolism, and renal failure In our study we demon-
strated that the complications were slightly more with surgical group but with 
no statistical significant difference between both groups (p-value 0.582). 

In our series there was no significant difference in the in-hospital stay between 
surgical and conservative treatment (p-value 0.172), but we noticed the mean ± 
SD of in-hospital stay was long in surgically treated patients (12.80 ± 7.77), in 
contrast to conservative group (the mean ± SD 8.70 ± 8.19). Kim et al., [40] 

found a significant difference in the in-hospital stay between the conservative 
group (13.93 days, SD 8.8 days) and the surgical group (20.33 days, SD 6.3 days; 
p = 0.001), and they explained this difference due to early death in conservative 
treatment group resulted in a shortened inpatient stay. 

In general speaking, other than the better outcome of surgery in patients with 
GCS 8 - 12, we found no significant difference in mortality rate among surgical 
and conservative groups, (p-value 0.653), there was (40%) mortality in conserva-
tive group and (50%) in surgical group. Mendelow et al., [34] STICH trial, it was 
suggested that early surgery could be beneficial in certain patients with superfi-
cial lobar hemorrhages, but there was no overall statistically significant differ-
ence in the mortality or functional outcome between the early surgery and initial 
conservative treatment groups. Zuccarello et al., [41] also reported that there was 
no significant difference in mortality at 3 months between the 2 groups. In the 
other hand Hoff et al., [42] reported that there was marginal benefit for the early 
surgical group over the conservative group when the ICH was lobar in location, 
while Sun et al., [9] reported that the conservatively managed patients achieved 
an overall better outcome compared with the surgical groups. 

5. Conclusion 

After analyzing the results, we found that when the GCS was “8 - 12”, surgical 
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intervension was recommended and carried a better prognosis than waiting for 
the conservative treatment. When GCS was higher (>12), conservative treatment 
can be the favorable option. Otherwise, we found no statistical difference be-
tween surgical and conservative treatment in the treatment of spontaneous pri-
mary ICH. Further studies with bigger number of patients and longer period of 
follow-up are recommended. 
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