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ABSTRACT 
 

Aim: To examine the frequency of chronic hydrocephalus in patients with intracerebral hemorrhage and in -
hospital outcomes associated to hydrocephalus with ICH patients. 
Study Design: Descriptive/Observational 
Place and duration of study: Department of Neurology, Bolan Medical Complex Hospital Quetta from 1st October 
2019 to 31st March 2020. 
Methodology: Eighty patients of both genders with ages 20 to 70 years presented with spontaneous intracerebral 
hemorrhage were included. Patient’s detailed demographics including age, sex, complete blood picture and 
comorbidities were recorded. Plain CT was performed at admission. Radiological parameters recorded included 
the presence of hydrocephalus on CT brain. Every patient was then being observed for outcome within 14 days. 
Results: There were 50(62.5%) males and 30(37.5%) were females with mean age 48.15±11.76 years. 
Hypertension was most common comorbidity found in 56 (70%) patients followed by diabetes mellitus in 18 
(22.5%). Hydrocephalus was found in 44 (55%) patients. Overall in-hospital mortality found in 29 (36.25%) 
patients and 51(63.75%) were survived. Among hydrocephalus patients 21/44 (47.73%) were died and among 
patients without hydrocephalus 8/36 (22.22%) were died. Mortality was significantly higher in patients with 
hydrocephalus as compared to without hydrocephalus (p-value <0.05). 
Conclusion: The frequency of hydrocephalus in spontaneous intracerebral hemorrhage was high and is hig hly 
associated with increased mortality rate. 
Keywords: Intracerebral hemorrhage, Hydrocephalus, Mortality, Survived 

 

INTRODUCTION 
 

Intracerebral haemorrhage (ICH) accounts for 10% to 15% 
of all strokes, but is associated with high morbidity and 
mortality1,2. In Japan, the prevalence of ICH is at least twice 
that in Western countries 3 and the age- and sex-adjusted 
incidence rate is about 53/100 000 per year4. Intracerebral 
haemorrhage will continue to be an important problem as 
the population ages, in both Japan and other developed 
countries5. Recombinant Activated Factor VII6 has been 
suggested as a potential treatment for ICH, but optimal 
management of this condition remains unclear7. 

A first step for reaching a consensus on the 
management of ICH is the development of prediction rules 
for risk stratification of ICH patients. Clinical risk prediction 
tools may be useful in guiding medical decision-making, 
and provide prognostic information to patients and their 
family. Moreover, they may help focus attention on 
potential targets for intervention, and suggest which patient 
groups are most likely to have their outcome influenced by 
a particular intervention2. 

It is speculated that upto 50% patients expire in the 
first 30 days8,9. The resultant disability is also immense with 
only 20% cases reported as functionally independent after 
6 months of the event.10 Worldwide various studies have 
identified certain clinical and radiological factors which help 
in predicting mortality in patients with spontaneous ICH11,12. 
One such radiological parameter is the presence of 
hydrocephalus on CT brain (plain). It is seen in 57% cases  
------------------------------------------------------------------------------- 
Received on 07-04-2020 
Accepted on 28-08-2020 

of ICH8. The frequency is significantly higher in the ICH 
patients who expire during hospital stay. Very few local 
studies have been done on this subject. The present study 
was conducted aimed to examine the frequency of 
hydrocephalus in patients with intracerebral hemorrhage 
and to determine the in-hospital mortality and survival 
associated with hydrocephalus and without hydrocephalus. 
 

MATERIALS AND METHODS 
 

This descriptive/cross-sectional study was conducted at 
Department of Neurology, Bolan Medical Complex Hospital 
Quetta from 1st October 2019 to 31st March 2020. A total of 
80 patients of both genders with ages 20 to 70 years 
presented with spontaneous intracerebral hemorrhage 
were included. Patient’s detailed demographics including 
age, sex, complete blood picture and co-morbidities were 
recorded after written consent. Patients with subdural 
hemorrhage, epidural hemorrhage, traumatic ICH, 
anticoagulant or coagulopathy-related hemorrhage and 
subarachnoid hemorrhage on CT brain were excluded. 
Spontaneous ICH was defined as stroke with hemorrhage 
into the brain parenchyma (hyperdense area) on CT scan 
brain (plain) done at the time of admission (without history 
of trauma or surgery). Hydrocephalus for this study was 
defined by the presence of the following on CT brain: Size 
of both temporal horns greater than 2 mm, ratio of the 
largest width of the frontal horns to maximal biparietal 
diameter (i.e., Evans ratio) greater than 30% and 
ballooning of frontal horns of lateral ventricles and/or the 
third ventricle. In-hospital mortality and survival were 
examined at 14th day. All the data was analyzed by SPSS 
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24. Chi-square test was done to compare the outcomes 
between hydrocephalus and without hydrocephalus 
patients. P-value <0.05 was taken as s ignificant. 
 

RESULTS 
 

There were 50 (62.5%) males and 30 (37.5%) were 
females with mean age 48.15±11.76 years. Hypertension 
was most common comorbidity found in 56 (70%) patients 
followed by diabetes mellitus in 18 (22.5%), cardiovascular 
disease found in 8 (10%) patients, chronic liver disease in 
6(7.5%) patients, and stroke found in 5(6.25%) patients 
respectively. Mean ICH volume by CT findings was 
32.54±22.48 ml (Table 1). According to the radiological 
parameters by CT brain, hydrocephalus was found in 
44(55%) patients (Fig. 1). Overall in-hospital mortality 
found in 29(36.25%) patients and 51 (63.75%) were 
survived (Fig. 2). Among hydrocephalus patients 21/44 
(47.73%) were died and among patients without 
hydrocephalus 8/36 (22.22%) were died. Mortality was 
significantly higher in patients with hydrocephalus as 
compared to without hydrocephalus (p-value <0.05) (Table 
2) 
 
Table 1: Baseline details of all the patients 

Variable No. % 
Age (years) 48.15±11.76 

ICH volume (ml) 32.54±22.48 

Gender 

Male 50 62.5 

Female 30 37.5 

Co-morbidities 

Hypertension 56 70.0 

DM 18 22.0 

CVD 8 10.0 

Chronic liver disease 6 7.5 

Stroke 5 6.25 

 
Fig. 1: Frequency of hydrocephalus in ICH patients  

 
 
Fig. 2: In-hospital mortality and survival among ICH patients 

 
 

Table 2: Association of mortality betw een hydrocephalus and 
w ithout hydrocephalus ICH patients 

Variable Hydrocephalus 
Without 

hydrocephalus P-value 

Mortality  21 (47.73) 8 (22.22) 
0.032 

Surv iv ed 23 (52.27) 28 (77.78) 

 

DISCUSSION 
 

Intracerebral hemorrhage is commonly found neurological 
disorders and associated with higher mortality and 
morbidity. It was seen that presence of hydrocephalus on 
CT brain is associated with considerably higher in-hospital 
mortality13. In present study we found that majority of ICH 
patients were male 62.5% as compared to females 37.5% 
and the mean age of patients was 48.15±11.76 years. 
These results were comparable to some previous studies in 
which male patients population was high 55% to 70% and 
majority of patients were in the age group 40 to 60 
years14,15. 

Hypertension in our study was the most common 
comorbidity found in 56(70%) patients followed by diabetes 
mellitus in 18(22.5%), cardiovascular disease found in 
8(10%) patients, chronic liver disease in 6(7.5%) patients, 
and stroke found in 5(6.25%) patients respectively. 
Takahashi, et al16 reported that hypertension was the most 
frequent comorbidity found in 57.6% patients followed by 
diabetes mellitus in 25.6% patients. A study by Ahmad et 
al17 reported that in ICH patients, hypertension was the 
most frequent comorbidity found in 72% patients. 

In our study according to the radiological parameters 
by CT brain, hydrocephalus was found in 44 (55%) 
patients. Overall in-hospital mortality found in 29 (36.25%) 
patients and 51 (63.75%) were survived. Among 
hydrocephalus patients 21/44 (47.73%) were died and 
among patients without hydrocephalus 8/36 (22.22%) were 
died. Mortality was significantly higher in patients with 
hydrocephalus as compared to without hydrocephalus (p-
value <0.05).  

A study conducted by Zuurbier et al18 reported that 
out of 90 cerebral venous thrombosis patients, 
hydrocephalus was found in 20 (22.22%) patients and is 
highly associated with poor in-hospital outcomes. 

Seng et al19 conducted study regarding outcomes in 
patients with spontaneous ICH and they reported that 
82.9% patients had basal ganglia hemorrhage and the 
mortality rate among ICH patients was 40%, statistically 
significant of higher mortality rate among patients with pre-
operative Glasgow Coma Scale (GCS) of 5 and below (OR 
for death = 9.5; p=0.015) and pre-operative CT scan brain 
showing acute hydrocephalus (OR for death = 4.3; 
p=0.046). Ahmad et al17 reported in their study that 
hydrocephalus found in 53.12% patients and was highly 
associated with poor in-hospital outcomes, their study 
patients with hydrocephalus had high rate of mortality 
35.23% as compared to without hydrocephalus patients 
22.2%. 

A study conducted Suthar et al20 reported that out of 
49 ICH basal ganglia patients 92% patients had 
hypertension and mortality found in 35% patients. They 
demonstrated that patients with basal ganglia had 
significantly poor outcomes. 
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CONCLUSION 
 

The frequency of hydrocephalus in spontaneous 
intracerebral hemorrhage was high. Overall mortality rate 
was 36.25%. Intracerebral hemorrhage patients with 
hydrocephalus had significantly high rate of mortality as 
compared to patients without hydrocephalus. 
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