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Abstract 

Background: Spontaneous cerebellar hemorrhage (SCH) 
is associated with higher rates of morbidity and mortality 
worldwide. This is because the posterior fossa space is very 
constrained; meaning that even a small amount of bleeding can 
put pressure on the brainstem and cause serious complications. 

Aim of Study: To identify potential predictors of surgical 
success in SCH patients by analyzing their prognostic charac-
teristics. 

Patients and Methods: Twenty individuals diagnosed with 
SCH and undergoing surgery at Beni-Suef University Hospi-
tals’ Neurosurgery Department were the subjects of this ret-
rospective study. Age, sex, maximum diameter and volume 
of hemorrhage, affiliated intraventricular hemorrhage (IVH), 
compression of the fourth ventricle, associated hydrocephalus, 
and compression of the brainstem were among the prognostic 
variables evaluated in the patients. We used the Glasgow Out-
come Scale (GOS) to assess the outcomes. 

Results: The participants’median age was 60.20±4.36 years, 
according to the results. Seventy percent were men and thirty 
percent were women. The following variables were found to 
be significantly correlated with poor outcomes as measured by 
the GOS: Patient age (p=0.004), GCS (p<0.001), hematoma 
size (p<0.001), presence of pre-interventional IVH (p<0.001), 
brain stem compression (p=0.019), delayed intervention time 
(p=0.001), performance of cerebrospinal fluid (CSF) diversion 
(p=0.001), and occurrence of complications (p=0.004). 

Conclusion: The level of consciousness when admitted, 
delayed surgical intervention, IVH, brainstem compression, 
significant fourth ventricular compression with hydrocephalic 
changes are all factors that predict a poor outcome of surgical 
treatment. 
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Introduction 

HEMORRHAGE inside the cerebellum, known as 
a spontaneous cerebellar hematoma (SCH), is a seri-
ous condition that accounts for 6.3% to 16.4% of all 
intracranial hemorrhages. The formation of a spon-
taneous cerebellar hematoma is most often caused 
by uncontrolled hypertension, but minor vascular 
diseases may also play a role. People in their middle 
years and later in life are more likely to experience 
it [1]. Because the posterior fossa space is so small, 
even a little bleed may compress the brainstem, 
leading to rapid clinical deterioration and serious 
consequences, SCH is associated with higher death 
and morbidity rates worldwide [2]. Patients with 
cerebellar hemorrhage often need surgical evacua-
tion more often than those with supratentorial in-
tracerebral hemorrhage [3,4,5]. Timely diagnosis and 
adequate treatment are crucial for lowering mortali-
ty and morbidity rates [6,7]. Despite these data, some 
still advocate for conservative treatment, ventricu-
lar drainage, and direct or stereotactic clot evacu-
ation as methods for treating SCH [8,9]. In order to 
improve patient outcomes, clarify treatment plans, 
and uncover factors impacting prognosis, we have 
examined our cases in this study. 

Patients and Methods 

This study presents a retrospective analysis in-
volving 20 patients diagnosed with spontaneous 
cerebellar hematoma who underwent surgical evac-
uation at the Neurosurgery Department of Beni-Suef 
University Hospitals from May 2022 to June 2024. 

The evaluation of the patient encompassed the 
analysis of various prognostic variables: 
• Age. 
• Sex. 
• Medical condition of the patients as, hypertension, 
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• Usage of antiplatelet, or anticoagulant drugs. 
• Conscious level at time of administration using 

GCS. 
• Volume of the hematoma. 

All patients underwent clinical and radiological 
follow-up following their surgical procedures. 

The inclusion criteria encompassed all instances 
of SCH, whereas patients with secondary posterior 
fossa hematomas due to tumoral bleeding, arterio-
venous malformations-related SCH, cerebral aneu-
rysm rupture, hemorrhagic transformation of a cer-
ebellar infarct, or traumatic cerebellar hemorrhage 
were not considered. 

All patients underwent a pre-operative CT scan 
for the assessment of volume and maximal diame-
ter of the cerebellar hematoma, evaluation of any 
compression on the 

4th 
 ventricle or brain stem, and 

determination of the presence or absence of hydro-
cephalus and IVH. Imaging studies, such as MRI 
with contrast or CT cerebral angiography, were per-
formed exclusively on patients suspected of having 
tumor apoplexy or vascular anomalies. 

Patients exhibiting neurological deterioration 
were advised to undergo surgery if the maximum 
hematoma diameter exceeded 3cm or if the cerebel-
lar hematoma volume surpassed 10mL. In cases of 
elevated intracranial pressure, the option of surgical 
hematoma evacuation was given significant consid-
eration. Ventriculo sub galeal drainage (VSD) was 
conducted in patients presenting with small hemat-
omas and progressive mental deterioration linked to 
hydrocephalus resulting from IVH or 

4th 
 ventricle 

obliteration. Surgeries were conducted with pa-
tients positioned prone, and hematomas were ex-
cised through suboccipital craniotomy and external 
ventricular drainage. The outcomes of the treatment 
were evaluated through the Glasgow Coma Scale 
(GCS). The results were subsequently analyzed in 
relation to several clinical factors. 

Ethical consideration: 
Approval was secured from the Research Ethics 

Committee at the Faculty of Medicine, Beni-Suef 
University. The patients’ data was obtained from the 
archive and database of the Neurosurgery Depart-
ment at Beni-Suef University, thus waiving the need 
for informed consent. Approval number is (FMB-
SUREC/05012025/Abdulraheem). 

Statistical analysis: 
IBM Corp., Armonk, NY, encoded and imported 

data using SPSS version 28. Case count and relative 
frequency (percentages) are categorical variables, 
whereas mean and standard deviation are quantita-
tive variables. We compared groups using unpaired 
t-tests. To compare categorical data, we used the 
Chi-square (χ2) test. Expected frequency less than 5  

required the exact test. Logistic regression revealed 
independent negative outcome factors. Notable 
p-values were less than 0.05. 

Results 

Among 20 patients included in our study, 14 
patients were males (70%) and 6 were females 
(30%), with a median age of 60.20±4.36 years 
(range 51–66 years). Level of consciousness on 
admission, according to admission GCS; 3 patients 
(15%) had scores of 14–15, 14 patients (70%) had 
scores of 9–13, and 3 patients (15%) had scores of 
≤8 (Table 1). 

Table (1): Demographic and clinical presentation data of the 
studied group. 

Sex (n,%): 
Female 6 (30.0%) 
Male 14 (70.0%) 

Age (years): 
Mean ± SD 60.20±4.36 
Range 51.00-66.00 

Level of consciousness on 
admission (GCS) (n,%): 

14–15 3 (15%) 
9–13 14 (70.0%) 
≤8 3 (15%) 

In Table (2): All patients (100%) had posterior 
fossa hematoma. The size of the hematoma was 
determined by its diameter, with a mean largest 
diameter of 3.40±0.45 cm. Among the patients, 10 
(50%) had hematoma size equal or greater than 
3.5cm, while 10 (50%) had hematomas smaller than 
3.5cm. Interventricular hemorrhage was detected in 
13 patients (65.0%), while in 7 patients (35.0%), it 
was absent. Hydrocephalus was diagnosed using the 
admission CT scan in 18 patients (90.0%), while 2 
patients (10.0%) showed no hydrocephalic changes. 
Brain stem compression was found in 12 individu-
als (60.0%), while 8 patients (40.0%) did not exhib-
it this compression. The intervention was done in 
less than 24 hours in 11 patients (55.0%), while 9 
patients (45.0%) waited more than 24 hours to re-
ceive any kind of intervention. All patients had he-
matoma evacuation, while 13 patients (65.0%) had 
CSF diversion too. 

After management of all spontaneous posterior 
fossa hematoma patients, 15 patients (75.0%) faced 
complications. The mean post intervention Glas-
gow outcome scalewas 2.70±1.49, ranging from 
1.00 to 5.00. According to GOS, 40.0% of patients 
had good outcome, while 12 patients (60.0%) had 
poor outcome. 

In Table (4): There were statistical significant 
correlations between ages of patients, (p=0.004), 
GCS (p<0.001), hematoma Size (p<0.001), presence 
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of pre interventional intraventricular hemorrhage 
(p<0.001) or brain stem compression (p=0.019), 
delayed time of intervention (p=0.001), performing 
CSF diversion (p<0.001), and occurrence of compli-
cations (p=0.004) with poor out comes as by GOS. 

Logistic regression analysis was conducted to 
assess predictors of bad outcome in spontaneous 
posterior fossa haematoma patients; presences of 
brain stem compression in pre intervention CT, was 
the only significant predictor as shown in Table (5). 

Table (4): Correlation of basic, clinical, radiologic and interven-
tion data of the patients with patient outcome (Glas-
cow outcome scale). 

Glascow outcome scale 

Table (2): Pre intervention radiologic criteria and intervention 
data of the patients. 

Site of hematoma (n, %): 

Cerebellar 20 (100%) 

3.40±0.45 
10 (50%) 
10 (50%) 

Hematoma size (cm): 

Mean ± SD 
≥3.5 
<3.5 

13 (65.0%) 
7 (35.0%) 

Intraventricular hemorrhage (n, %): 

Yes 
No 

18 (90.0%) 
2 (10.0%) 

Hydrocephalus (n, %): 

Yes 
No 

12 (60.0%) 
8 (40.0%) 

Brain stem compression (n, %): 

Yes 
No 

11 (55.0%) 
9 (45.0%) 

Time of intervention: 

Less than 24 
More than 24 

20 (100.0%) 
Evacuation (n, %): 

Done 

13 (65.0%) 
7 (35.0%) 

CSF diversion (n, %): 

Yes 
No 

Good outcome Poor outcome 
p- 

value 

Count % Count % 

Sex: 
Female 3 37.5 3 25.0 0.642 
Male 5 62.5 9 75.0 

Age: 
Mean ± SD 57.00 4.07 62.33 3.14 0.004 

GCS: 
Mean ± SD 13.25 0.71 9.33 1.23 <0.001 

Hematoma Size 
(cm): 

Mean ± SD 3.00 0.00 3.67 0.39 <0.001 

Intraventricular 
hemorrhage: 

Yes 1 12.5 12 100.0 <0.001 
No 7 87.5 0 0.0 

Hydrocephalus: 
Yes 6 75.0 12 100.0 0.147 
No 2 25.0 0 0.0 

Brain stem 
compression: 

Yes 2 25.0 10 83.3 0.019 
No 6 75.0 2 16.7 

Time of 
intervention: 

More than 24 0 0.0 9 75.0 0.001 
Less than 24 8 100.0 3 25.0 

CSF diversion: 
Yes 1 12.5 12 100.0 <0.001 
No 7 87.5 0 0.0 

Complications: 
Yes 3 37.5 12 100.0 0.004 
No 5 62.5 0 0.0 

Table (3): Post intervention outcome assesment of the patients. Table (5): Logistic regression for prediction of bad outcome. 

95% C.I. Complications (n, %): 
Yes 
No Lower  Upper 

p- 
value QR 15 (75.0%) 

5 (25.0%) 

2.70±1.49 
1.00-5.00 
8 (40.0%) 
12 (60.0%) 

0.016 15  1.652 136.1772 

Glasgow outcome scale (n, %): 
Mean ± SD 
Range 
Good outcome 
Poor outcome 

Bad outcome: 

Brain stem 

compression 
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Discussion 

A serious complication that makes about 10-
15% of all neurovascular events is SCH. It is as-
sociated with higher incidence of death and illness. 
Even though there have been major developments 
in surgical and diagnostic procedures, people are 
still debating who should have surgery [9,10,11]. 
The purpose of this study was to improve treatment 
methods and patient outcomes after SCH by clarify-
ing the relationship between clinical and radiologi-
cal data in SCH prediction. 

Radiographic observations including hematoma 
diameter, brain stem compression, hydrocephalus 
presence, and concurrent intraventricular hemor-
rhage were among the numerous prognostic indica-
tors that we investigated and evaluated. According 
to studies done by Saad et al. [1] and Wu et al. [5], 
the most important elements to consider are the pa-
tient’s age, the severity and length of their symp-
toms, and their neurological status prior to surgery. 

The study had 20 participants, with a median 
age of 60.20±4.36 years (ranging from 51-66 years), 
with 14 males (70%) and 6 females (30%) making 
up the study. This is in line with the findings of the 
22-patient study by Han et al. [2], which showed that 
males in their 60s and 70s had the highest frequen-
cy of cerebellar hemorrhage. The results of Moon 
et al. [13] and Dolderer et al. [12] also support this 
conclusion. According to Saad et al. [1], the major-
ity of the participants in their study were female. 
Contrary to our findings, Saad et al. [1] found no 
statistically significant correlation between age and 
clinical outcomes, which is in line with many case 
series, including that of Dammann et al. [14]. We 
found a statistically significant correlation between 
patient age (p=0.004) and poor outcomes. Regard-
ing the prognosis of spontaneous posterior fossa he-
matoma, Dammann et al. [14] pointed out that the 
patient’s initial degree of awareness is significant. 
According to studies conducted by Louis et al. [3] 
and Wu et al. [5], a Glasgow Coma Scale score be-
low 8, together with the presence of hydrocepha-
lus and IVH, is associated with an increased risk of 
early mortality. According to Cho et al. [15], there 
are several factors that might predict a poor prog-
nosis for spontaneous cerebellar hemorrhage. These 
include an initial GCS score below 10, a hematoma 
volume exceeding 15mL, obstruction of the quad-
rigeminal cistern, hydrocephalus, and IVH. Evi-
dence from this study shows that factors such as a 
low GCS upon admission, significant thickness and 
volume of hemorrhage, hydrocephalus, IVH, com-
pression of the brainstem, postponement of surgical 
intervention, and total blockage of the fourth ventri-
cle are associated with a poor prognosis of SCH. A 
poorer result was associated with these characteris-
tics. Although surgical evacuation is the main meth-
od for treating cerebellar hemorrhages, the criteria 
for this procedure are still up for debate. Surgical  

indications have been defined by many studies as 
follows: A hematoma larger than 3cm, blockage of 
the quadrigeminal cistern, and compression of the 
fourth ventricle or brainstem [16,17,18]. Surgery is 
considered necessary when the maximum hemat-
oma diameter is more than 3cm or the hematoma 
volume is more than 15mL, according to certain re-
search [15,16]. We argue that the size and location 
of hematomas shouldn’t be the only criteria for sur-
gery; other factors that should be considered include 
level of consciousness upon admission, brain CT 
findings of intraventricular hemorrhage, hydroceph-
alus, degree of compression in the fourth ventricle, 
and other similar factors. 

Results showed that cases where the hematoma 
size was less than 3 cm and the GCS score was more 
than 10 had good results after surgery, while cases 
where the hematoma size was greater than 3cm and 
the GCS score was less than 10 had bad outcomes. 
The location of the hematoma, the existence of hy-
drocephalus, the degree of brain stem compression, 
and the presence of IVH were factors that deter-
mined the prognosis for patients with hematomas 
exceeding 3cm and a GCS score over 9. Out of 20 
patients analyzed, 40.0% had positive results; all of 
these patients had an initial GCS greater than 10 and 
had surgical evacuation performed early. On the oth-
er hand, 12 patients (60.0%) had adverse results due 
to a GCS below 10 during surgery. This announce-
ment is in line with what Luparello and Canavero 
[19] and Han et al. [2] found in their studies. 

In order to get positive results, it is essential to 
promptly remove SCH during surgery. This allows 
for the rapid relief of pressure on the brainstem and 
ventricles, which helps to avoid permanent damage. 
But, pre-operative management of certain medical 
issues, such as malignant hypertension or an aber-
rant coagulation profile, may make early interven-
tion impossible. 

The tiny sample size and retrospective method-
ology are the main limitations of this study. 

Conclusion: 
The success of surgical evacuation after sponta-

neous cerebellar bleeding depends on a number of 
factors. A low first GCS score, a long wait before 
operation, quadrigeminal cistern and fourth ven-
tricle compression, considerable intraventricular 
hemorrhage, hydrocephalus, and brainstem com-
pression are all factors that might lead to a negative 
result. Prompt surgical intervention and a good state 
of consciousness at admission are connected with a 
positive outcome. 
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