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Spontaneous cerebellar hemorrhage remains a neurosurgical emergency with high mortality and 
uncertain treatment guidelines. This prospective study of 30 patients (October 2023–October 2025) 

evaluated clinical and radiological factors inuencing management and outcomes at a tertiary center. Fourth-ventricle 
compression, clot size, hematoma volume, hydrocephalus, and GCS guided treatment decisions. Grade II compression was 
most common (60%), and hydrocephalus occurred in 40%. Conservative management, surgical evacuation (SE), EVD, or 
combined SE + EVD were performed as appropriate. No deaths occurred among patients treated conservatively, with SE, or 
with combined therapy. In contrast, all patients who underwent EVD alone died, all presenting with poor GCS and 
intraventricular hemorrhage (IVH), identifying IVH as the strongest predictor of mortality. Patients with Grade I compression had 
uniformly good outcomes. Tailored intervention based on neurological status, ventricular compression, and hydrocephalus 
improves survival, but larger studies are needed to rene management guidelines. 
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INTRODUCTION 
Cerebellar hemorrhages which are of spontaneous in origin 
account to about 5 to 13% of all intra cranial bleeds.  
According to the data available the surgical mortality remains 

120-50% in  spontaneous cerebel lar  hemorrhage . 
Management strategies for patients with good and poor 
neurological status are clear, but for the category between 
these two extreme groups remain speculative. 

The reason for management of cerebellar hematomas being 
dubious is, insufciency of available literature on 
management of cerebellar hemorrhages specically. 
Although literature is available on this issue, the reports 
col lect ively  do not  suggest  surgical  intervent ion 
straightforward and the controversy of managing 
spontaneous cerebellar hematomas still persist between 
initial medical management or immediate surgical 
intervention. 

The present study focuses on reviewing the available 
literature on management of spontaneous cerebellar 
hematomas and comparing the data available with the 
present study to endeavor framing management guidelines 
for cerebellar hemorrhagic stroke in the institute.

MATERIAL AND METHODS
This prospective observational study was conducted at 
Guntur Government General Hospital from October 2023 to 
October 2025. Thirty patients with spontaneous cerebellar 
hemorrhage conrmed on NCCT were included. Exclusion 
criteria included GCS 3 with bilaterally non-reactive pupils, 
severe comorbidities, unstable vitals, traumatic bleeds, or 
hemorrhages due to AVMs, aneurysms, or tumors 

Initial Evaluation
All patients underwent emergency stabilization and  
neurological assessment using GCS.NCCT brain was 
performed in all cases. Radiological parameters included 
Hematoma size and location , hematoma volume is 
calculated by using ABC/2 formula.  Presence of 
hydrocephalus or IVH, fourth ventricle compression was 

2graded per kirollos et al 

grade 1- normal or minimally compressed
grade 2- moderately compressed
grade 3- severely compressed or obliterated

Management Modalities
Treatment allocation was based on GCS, 4th-ventricle grade, 
clot size, and hydrocephalus. Conservative management: 
Included neuro-ICU monitoring, BP control, and ICP 
management following AHA/ASA recommendations . This 
was preferred for GCS 13–15 with Grade I–II compression 
without hydrocephalus. Surgical Evacuation. (SE): Standard 
midline suboccipital craniectomy and hematoma evacuation 
per established neurosurgical protocols. CSF Drainage 
(EVD): Used in patients with acute hydrocephalus and 

[4,14]neurological decline . Combined (EVD + SE): Performed in 
patients with mass effect plus hydrocephalus

Outcome Assessment
Patients were followed at 15 days, 1 month, 3 months, and 6 
months. primary outcomes were mortality and functional 
status, as measured by the Glasgow Outcome Scale (GOS) at 
discharge. A GOS of 4 (Moderate Disability) or 5 (Good 
Recovery) was considered a "good outcome." 

RESULTS
A total of 30 patients met the inclusion criteria. The cohort had 
a male preponderance (60%, n=18). The most common age 
group was 51-60 years (40%, n=12). Hypertension was the 
most common comorbidity, present in 40% (n=12) of patients.  
Headache (60%) and loss of consciousness (40%) were the 
most frequent presenting symptoms. At admission, 14 patients 
(46.66%) had a GCS of 13-15, 11 (36.66%) had a GCS of 9-12, 
and 5 (16.66%) had a GCS of 3-8. On NCCT, 18 patients (60%) 
had a clot size >3 cm, and 12 patients (40%) had a clot volume 
>15 ml. Associated hydrocephalus was present in 12 patients 
(40%). Out of 30 patients in this study, 4(13.33%) patients 
belonged to grade I, 18(60%) patients belonged to grade II 

thand 8(26.66%) patients belonged to grade III 4  ventricle 
compression. Among 4 patients grouped under grade I the 
mean clot volume is 7ml and mean clot diameter is 2.40 cm. In 
18 patients grouped under grade II the mean clot volume is 16 
ml and mean clot diameter is 4.20 cm. In 3 patients grouped 
under grade III the mean clot volume is 27 ml and mean clot 
diameter is 5.30 cm. 
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In this study, 4 patients who are grouped under grade I are 
treated conservatively, among 18 patients who are grouped 
under grade II 6 patients are treated conservatively, 8 patients 
are treated with suboccipital craniectomy and evacuation of 
hematoma, 2 patients is treated with CSF drainage alone and 
2 patients are treated with CSF drainage and surgical 
evacuation of hematoma. Among 8 patients who are grouped 
under grade III, 5 patients are treated with suboccipital 
craniectomy and evacuation hematoma, 2 patients are 
treated with CSF drainage alone (CSF-D) and 1 patient is 
treated with CSF drainage and suboccipital craniectomy and 
evacuation of hematoma.

There is no mortality recorded in grade I and in grade II, 2 out 
of 18 patients and 2 out of 8 patients in grade III expired. there 
is no mortality recorded in patients who are managed 
conservatively, with surgical evacuation of hematoma and 
with combined CSF drainage and surgical evacuation of 
hematoma (CSF-D+SE) procedure. Whereas 100% mortality 
is noted in patients who underwent CSF drainage. Further 
analysis showed that these 4 patients who died all presented 
with a poor GCS  and had associated IVH. The deaths were 
distributed as 2 patients from Grade II and 2 from Grade III.

DISCUSSION
The age group of patients in this study ranged from 29 years to 
75 years, the frequent age group of patients were between 51 
to 60 years. This observation was consistent with other studies 

3 such as Parmenion P et al. The presentation of clinical 
features is variable in different patients, headache being the 
most common presentation symptom accounting for 60% of 
patients followed by loss of consciousness which was noted in 

4 540% of patients, Fischer CM et al ., and Lui TN et al ., in their 
studies noted unpredictable rapid deterioration of conscious 
levels in patients, majority of patients who presented with 
acute onset of symptoms, who are otherwise conscious, 
deteriorated in conscious levels within 72 hours after acute 
onset of symptoms. Acute presentation is correlated to poor 
outcome.

The NCCT brain variables such as 4th ventricle status, clot 
size, clot volume, and hydrocephalus are corresponded with 
each other to establish a management protocol according to 
the results obtained. Other features in CT scan are compared 
with the 4th ventricle degree of compression. In Kobayashi et  

6 7al ., and Zieger et al ., studies the size and clot volume had 
signicant inuence in outcome of the patient. A diameter of 
more than 3 to 4 cm or a volume of more than 15 ml for a 
cerebellar hematoma has been considered by many surgeons 
to be an indication for surgical evacuation of the hematoma. 
The degree of cerebellar atrophy should be evaluated. A large 
hematoma may not exert signicant brainstem compression 
in the presence of cerebellar atrophy. Furthermore, estimation 
of the size of the hematoma on the basis of CT scans could be 
both difcult and inaccurate, because of the nebulous 
margins at the interface between the hematoma and the 
surrounding cerebellum. The mass effect produced by areas 
of surrounding edema could be underestimated. These 
factors may explain the controversial ndings in the literature 
regarding the value of size estimations in the treatment of 
cerebellar hematomas. In our management protocol, we 
selected the degree of fourth ventricular compression, rather 
than the size of the hematoma, as a measure of mass effect. 
Therefore, 53% of patients with Grade I or II compression were 
treated with ventricular drainage or observation only, without 
hematoma evacuation, despite the presence of hematomas of 
more than 3 cm in diameter. The outcomes were good in 66% of 
cases.

8In a series of Taneda et al . the presence of hydrocephalus 
played a key role in adapting for surgical intervention. In a 

9study of Shenkin and Zavala et al ., it is determined that 
surgical treatment was unnecessary, and treatment should be 

directed towards the relieving of hydrocephalus. In a study of 
10Mathew et al ., presence of hydrocephalus invariably 

resulted in brainstem compression and so it was indicated 
that in the presence of hydrocephalus a posterior fossa 
craniectomy and evacuation of hematoma is to be done. 

In the present study, the presence of intra ventricular 
hemorrhage determined the outcome of patient, where all the 
patients who had intra ventricular hemorrhage expired in 
spite of combined CSF drainage and surgical evacuation of 
hematoma. The patients who had GCS sore <13 depending 
on presence or absence of hydrocephalus they were subjected 
to various treatment modalities. If the patient had 
hydrocephalus external ventricular drainage is performed 
and if the patient improves EVD id converted to VP shunt and 
in patients who did not improve surgical evacuation of 
hematoma was done; if after surgical evacuation of 
hematoma,  the  pat ien t  de ter io ra tes  because  o f 
hydrocephalus ventriculo-peritoneal shunt is done. If the clot 
size >3cm and / or >15 ml surgical evacuation of hematoma 
was performed irrespective of GCS. The importance of the 
location is related to brainstem compression. In the present 
study, the location of the hematoma was well correlated with 
the grade of fourth ventricular compression. Midline 
hematomas were associated with greater degrees of fourth 
ventricular compression.

In the present study the outcome was measured using grade of 
4th ventricular compression in CT brain, glassgow outcome 
scale, glassgow coma scale and hematoma diameter. 

According to grading of the patients of the 4(13.33%) patients 
belonged to grade I in whom the mean clot size is 2.4cm, the 
mean clot volume is 7ml, all 4 patients GCS were between 13 
and 15, everybody in grade I were treated conservatively the 
GOS was 4 in 2 patients and 5 in 2 patients during discharge, 
and no mortality is noted in grade I even after 6 months follow 
up. 

18(60%) patients belonged to grade II, mean clot diameter is 
4.2cm, mean clot volume is 16 ml, among them 6 patients who 
had clot volume < 15ml, clot size < 3cm, no hydrocephalus 
and GCS between 13 and 15 underwent conservative 
management and during discharge GOS was 4 or 5 and all 
these 6 patients are alive after 6 months follow up. 7 among 18 
patients in this group are treated with surgical evacuation of 
hematoma in whom the GCS was below 13, these 7 patients 
did not have hydrocephalus, clot size was > 3cm in all 7 
patients and clot volume was >15ml in all 7 patients, among 
these 7 patients 4 patients were discharged with GOS 4 or 5 
and 3 patients were discharged with GOS <4, among these 7 
patients 6 patients were on follow up for 6 months and were 
alive, 1 patient was on follow up for 3 months and lost the 
follow up after 3 months. 2 among 18 patients had 
intraventricular hemorrhage, with GCS 3 and 4, on emergency 
basis external ventricular drainage was done in these 2 
patients, both the patients expired within 48 hours of 
admission. 2 among 18 patients who had grade II 4th 
ventricular compression had clot volume <15ml, clot size 
<3cm with GCS <13 and had hydrocephalus, these 2 patients 
underwent external ventricular drainage after which they did 
not improve after 48 hours so, surgical evacuation of 
hematoma was performed following which patients improved 
and were discharged with GOS<4 and these 2 patients were 
alive with mild decits with 6 months follow up. 1 among 18 
patients in grade II 4th ventricular compression had clot size 
>3cm without hydrocephalus, initially the patient underwent 
surgical evacuation of hematoma, on 10th postoperative day 
patient developed hydrocephalus and deteriorated for which 
ventriculo-peritoneal shunt was done and patient improved to 
GCS 15 and was discharged with GOS 5. 

Among 8 patients who are grouped under grade III 4th 
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ventricular compression 5 patients underwent surgical 
evacuation of hematoma in whom the clot size is >3cm and or 
clot volume >15ml, among these 5 patients no deaths are 
noted and GOS during discharge was <4, 1 patient who had 
hydrocephalus external ventricular drainage was done on 
emergency basis and as the patient did not improve after 48 
hours surgical evacuation of hematoma was done following 
which patient improved and was discharged with GOS <4, 
the patient is alive after 6 months of follow up. 2 among the 8 
patients who are grouped under grade III of 4th ventricular 
compression presented with GCS 3 but pupils were reactive to 
light bilaterally on admission, on CT brain intraventricular 
bleed was noted with cerebellar hematoma also compressing 
the brainstem, external ventricular drainage was done on 
emergency but the 2 patients did not improve and expired 
within 48 hours.

CONCLUSION
The dilemmas in indications for surgical intervention in 
spontaneous cerebellar hematomas still persist because of 
inadequate literature and data available. A series of collected 
data, randomized trials and correlation of data available may 
outline the management protocol, but this study does not focus 
on promoting signicance. 

The commonest age group of presentation with spontaneous 
cerebellar hematomas is 51-60 years, with male predilection 
(60% being males and 40% being females). The commonest 
complaint with patients presented was headache 60%). As the 
center is tertiary hospital, most of the patients will be referred 
from primary health centers delay in presentation after acute 
onset of symptoms was noted i.e. 60% patients presented after 
24 hours of acute onset of symptoms. 46.66% patients 
presented with GCS between 13 and 15. 60% of patients had 
grade II of 4th ventricular compression with clot size >3cm, 
clot volume <15ml and not associated with hydrocephalus. 

The mean clot volume and clot diameter though did not have 
any signicance in inuencing the decision of treatment, it 
was noted for data purpose, which is 7ml, 16ml, 27ml in grade 
I, II, III of 4th ventricular compression respectively. Majority 
(43.33%) patients ha surgical evacuation of hematoma. There 
are no mortalities recorded in patients who are treated by 
conservative management, by surgical evacuation of 
hematoma or by combined CSF drainage and surgical 
evacuation of hematoma. But, 100% mortality is noted in 
patients who underwent CSF drainage alone (all the patients 
expired had intraventricular hemorrhage) suggesting 
probably intraventricular hemorrhage is associated with poor 
outcome. In the present study clot size, clot volume, GCS score 
of patient during presentation and grade of 4th ventricular 
compression and presence of intra ventricular hemorrhage 
inuenced the decision on treatment choice.
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