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ABSTRACT

Background. Hydrocephalus is defined by an abnormal build-up of Cerebrospinal Fluid
(CSF) within the brain's ventricles. The long-term effects of hydrocephalus can range
considerably and are frequently unpredictable. Due to its life-threatening nature,
particularly in newborns and toddlers, the treatment of hydrocephalus is of utmost
importance. The exact epidemiology of infantile hydrocephalus in Pakistan is unknown.
This retrospective cohort study intended to examine the clinical importance
of hydrocephalus patients under 6 years. Furthermore, it also addressed the potential
gaps in medical knowledge on the local epidemiology, risk factors, and therapeutic
methods of this condition at a tertiary care centre of Quetta Baluchistan, Pakistan.

Results. A total of 29 hydrocephalus patients (18 congenital and 11acquired) were included
in the study. A comprehensive questionnaire was designed to collect the demographic and
clinical information of the patients. After statistical analysis, it was determined that gender
and age distribution between the two groups, congenital and acquired hydrocephalus, was
similar, showing no significant differences (p=0.196, p=0.867). The most
common symptoms were irritability, drowsiness, and a head growing through seizures.
Moreover, sun-setting eyes also appeared commonly. Post-natal diagnosis and imaging
(CT and MRI) dominated the diagnostic methods of congenital hydrocephalus.
Whereas brain MRI accounted for most cases with acquired hydrocephalus. The
origin of acquired hydrocephalus was frequently unknown, aqueduct stenosis
was the primary cause of congenital hydrocephalus. Medical treatment,
ventriculoperitoneal (VP) shunting, and ETV (Endoscopic Third Ventriculostomy)
were similar in all groups. The most frequent side effect for medications and VP shunts
was irritation, while the most frequent side effect for ETV operations was sore throat.

Conclusion. This study underlined the importance of early diagnosis, proper treatment,
and continuous follow-up in hydrocephalus patients. Though the treatment approaches in
accordance with clinical practices, the frequency of complications has necessitated
continued medical care to achieve the best possible outcomes. Further research into the
local epidemiology and more effective therapeutic approaches is very important to
enhance care for hydrocephalus patients in the region.

Keywords: Hydrocephalus, Cerebrospinal Fluid (CSF), ventriculoperitoneal (VP),
Endoscopic Third Ventriculostomy (ETV), Epidemiology

*Corresponding Author: nadiabtl98(@gmail.com

BioScientific Review
2 —l BSR
Volume 7 Issue 2, 2025



mailto:nadiabtl98@gmail.com

Ali et al.

Highlights

e A higher incidence of congenital hydrocephalus in infants under 6 years in Quetta,
Baluchistan, with maternal health issues identified as a key contributing factor.

e Emphasized the need for further exploration of potential gender-related factors as no

gender disparity found.

e Continuous medical care and follow-up were crucial due to complications like

irritability, infections, and fever.
1. INTRODUCTION

Hydrocephalus is a condition in which
Cerebrospinal Fluid (CSF) accumulates
inside the brain and causes head
enlargement associated with other serious
complications [1]. CSF is a colourless fluid
that is mainly produced by the ventricular
system of brain called choroid plexus. It
moves through the 3™ and 4" ventricles.
Some amount of CSF also travels through
subarachnoid space and gets absorbed into
the subarachnoid granulations [2]. It may
accumulate due to several reasons, such as
barriers to its regular flow, excessive
production or problems with its absorption.
Since it is frequently present at birth,
hydrocephalus in infants without a clear
external cause is typically referred to as
‘congenital hydrocephalus’. The type of
hydrocephalus that develops as a side effect
of another ailment, such as bleeding, an
infection, or a tumour, is termed as
‘acquired’[3].

A Chinese survey revealed that there
are 20.3% congenital hydrocephalus births
for every 10,000 people [4]. According to a
study conducted in Ghana, its incidence is
57.3% higher than that of the other birth
abnormalities [5]. Furthermore, another
study found a higher risk of hydrocephalus
in infants born with neural tube defects,
such as meningocele, meningomyelocele,
and encephalocele [6]. According to an
estimate by a hospital in Peshawar,
Pakistan, out of 1062 deliveries, 22.6 were
hydrocephalus [7]. Its frequency in
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Pakistan is estimated to be 2.5:1 and is most
common among lower to middle
socioeconomic strata.

Hydrocephalic patients have some
common symptoms, such as vomiting,
behavioural changes, drowsiness,
headaches, stiff neck or back ache. This
inappropriately increases the
occipitofrontal  circumference anterior
fontanelle, splayed cranial sutures, scalp
vein distension, sun-setting, decreased
conscious level, neck retraction or rigidity,
as well as acute strabismus [8].

Diagnostic testing primarily
involves brain imaging. An infant with an

open fontanel can be examined for
ventriculomegaly by
cranial ultrasonography. However, an MRI
study is usually

warranted (preferred over CT

because an MRI does not expose a fetus
to radiation and provides for more
information) to identify the anatomy and
cause of increased intracranial pressure.
Cine MRI CSF flow imaging may even
shed light on patient’s specific changes in
CSF hydrodynamics. For particular cases,
especially when a potential site of
obstruction is unknown, these tests may
provide guidance about surgery and offer a

vehicle to evaluate response to therapy
[9][10].

This condition is caused by different
factors, such as injury, trauma, and

medication (intake of antidepressants,
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antidiabetic). Furthermore, it can also be
associated with certain birth deformities,
such as spina bifida [8]. The most frequent
cause of congenital hydrocephalus has been
linked with aqueduct stenosis, neural tube
defects, encephaloceles, and
meningomyeloceles [11]. Patients of
various ages have been diagnosed with both
prenatal and postnatal kinds, where the size
of the ventricles and the location of
blockage are mostly determined by
invasive procedures called
ventriculography and
pneumoencephalography [12]. Surgery is
the most common form of treatment for
hydrocephalus and shunts come in a variety
of kinds depending upon the type and
severity of the condition. Medications, such
as Acetazolamide and furosemide are used
to treat hydrocephalus [13]. These
treatments are considerably prioritized over
first line medications. However, these may
also have different types of complications,
such as, irritation, haemorrhage, fever,
infection, seizures, and failure of
surgery[14]. Although, research in
hydrocephalus is rapidly progressing worl

dwide, very little regional data is available
on the epidemiology, diagnostic practices,
and treatment outcomesin Pakistan.
Specifically, the issues that patients may be
exposed to in Quetta, Baluchistan,
regarding healthcare access, maternal
health,

and resource scarcity pertaining to diagnos
is and management, are unknown.
Therefore, the current
study aimed to fill this gap by providing a
comprehensive analysis of hydrocephalus
in this underserved region. Moreover, it
also contributed valuable insights to local
healthcare improvement and policymaking.

2. METHODOLOGY

The current study employed a cross-
sectional research design to investigate

hydrocephalus patients at a tertiary care
hospital in Quetta, Baluchistan from
September 2021 to 2022. The research
aimed to explore the clinical characteristics
and distinctions between congenital and
acquired hydrocephalus within a sample of
29 (18 congenital and 11 acquired) patients
under the age of 3. A comprehensive
questionnaire, encompassing inquiries
about demographic data, medical history,
clinical presentation, diagnostic techniques,
treatment methods, and treatment outcomes
was distributed among the patients’ family
members with proper informed consent.
Inclusion criteria for the current study
encompassed patients of both genders, aged
up to six years, who had been diagnosed
with hydrocephalus and had undergone
various treatment methods. Patients older
than six years and those who declined to
participate in the research were excluded
from the study. Data collected from the
questionnaire was subjected to statistical
analysis using the Statistical Package for

the Social Sciences (SPSS) software.
Descriptive statistics, including
frequencies, means, and  standard

deviations, were employed to summarize
the demographic information, clinical
characteristics, and treatment outcomes.
Chi square test was employed as the
statistical method, with  statistical
significance defined as p<0.05. Ethical
guidelines, including informed consent,
patient confidentiality, and data protection,
were strictly adhered to throughout the
study.

3. RESULTS

The congenital group comprised
61.1% females and 38.9% males, whereas
the acquired group consisted of 36.4%
females and 63.6% males. Statistical
significance was not found in the gender
distribution (p=0.196, OR=2.75, 95% CI:
0.582-12.97). In all groups, the age
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distribution between 0 and 3 years and 3
and 6 years was comparable, with no
discernible difference (»=0.867,
OR=0.875, 95% CI: 0.181-4.21). This

suggests that congenital or acquired status
did not significantly correlate with either
gender or age (Table 1).

Table 1. Distribution of Patients According to Gender and Age

Status
Congenital n (%) _ Acquired n (%) P Value  OR9S%(C)
Gender
Female 11(61.1) 4 (36.4) 0.196% 2.75
Male 7(38.9) 7 (63.6) ) (0.582,12.97).
Age (Years)
0-3 years 12(66.7) 7(63.6) 0.875
3-6 years 6(33.3) 4(36.4) 0.867" © 18'1 421)
Total 18(100%) 11(100%) e
The frequency (%) of extremely symptoms among the group. Seizures
common symptoms in patients with (77.7%), sun-setting eyes (83.3%), and

congenital hydrocephalus is shown in
Figure 1. All the patients showed
irritability, drowsiness, and a growing
head, indicating that these were common

Feeding
. difficulty,
Antiseptic 15 Slcslt 2
reflux/vomiting :
,72.2%

Seizures, 77.7%

Sun setting
eyes, 83.3%

antiseptic reflux/vomiting (72.2%) were
among the other common symptoms. The
least common symptom mentioned by
55.5% of the patients was trouble feeding.

Irritability,
100%

Sleepiness,
100%

Large growing
head, 100%

Figure 1. Frequency (%) Distribution of Symptoms of Congenital Patients. Hydrocephalus

According to the distribution of
diagnostic approaches used for congenital
hydrocephalus, postnatal diagnosis was
universally applied, with raised intracranial
pressure (ICP) used by 100% of patients.
Imaging techniques, such as CT scans

Department of Life Sciences

(55.5%) and MRI (44.4%) were also used
frequently. Prenatal diagnostic methods,
including prenatal diagnosis, ultrasound,
and 3D scans, each contributed to 11.1% of
diagnoses.
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For acquired hydrocephalus, the most
utilized diagnostic approach was brain

MRI, identifying 63.6% of cases. Other

methods included brain CT scans (27.2%)
and brain CT scans with dye (9.2%) (Table
2).

Table 2. Distribution of Diagnostic Approaches in Patients with Congenital and Acquired

Hydrocephalus

Diagnosis Type Diagnostic Approach  Positive Diagnoses (V)  Percentage (%)
Prenatal Diagnosis 2 11.1
Ultrasound 2 11.1
3D Scan 2 11.1

Congenital Postnatal Diagnosis 18 100
Raised ICP 18 100
CT scan 10 55.5
MRI 8 44.4
Valid N (list-wise) 18 100
Brain MRI 7 63.6

Acquired Bra?n CT scan ' 3 27.2
Brain CT scan with Dye 1 9.2
Valid N (list-wise) 11 100

Causes of congenital hydrocephalic patients

Causes of Acquired

Hydrocephalus
45.0% 0 36.3
40.0‘%: 38.8% 40.0% %
35.0% 27.2
0,
25.0% s0.0% %
20.0% 18.2
15.0% 11.1%11.1%11.1% 20.0% %
10.0% 5.6% 5.6% 5.6% 5.6% 5.6% 5.6% ’
N e
0.0% C B BB i n 10.0%
S . RN I T T S
FAESESS S |1
@ &N &K F ¥ & 0.0%
PRI NN -
& LTS R &Y S & e O
& & & Sl SEFSER F &S
F & v & S & @ I L
N AN <& ST S
$ <&
& §

Figure 2. Frequency (%) Distribution
Hydrocephalus

Among the causes of congenital
hydrocephalus, aqueduct stenosis was the
most prevalent cause, affecting 38.8% of
patients. Maternal infections, arachnoid
cysts, choroid plexus papilloma, and
toxoplasmosis were each responsible for

of Causes of Congenital and Acquired

11.1% of cases. While syphilis, CMV,
craniosynostosis, neural tube defects, and
brain tumours contributed to 5.6% of cases
each. In contrast, for acquired
hydrocephalus, the leading cause remained
unknown, accounting for 36.3% of patients.
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Tumours were the second most common
cause (27.2%), followed by intraventricular
haemorrhage (18.2%), with meningitis and
neoplasms contributing equally at 9.2%.
These findings highlight the differences in
etiological factors between congenital and
acquired hydrocephalus, with aqueduct
stenosis being prominent in congenital
cases and an unknown aetiology
dominating acquired cases (Figure 2).

Table 3 presents the distribution of
treatment approaches among congenital
and acquired hydrocephalus patients, along
with the respective percentages and p-value
(0.632), indicating no  statistically

significant difference between the two
groups.

For congenital hydrocephalus, all
patients (100%) underwent first-line
medical treatment, while 61.1% required
shunting, and  22.2%  underwent
Endoscopic Third Ventriculostomy (ETV).
Post-surgical medical management was
implemented in 16.6% of cases, and tumor
removal was performed in 5.6% cases. In
contrast, for acquired hydrocephalus, all
patients (100%) also received first-line
medical treatment, with 36.3% undergoing
ventriculoperitoneal (VP) shunting and
18.2% undergoing ETV.

Table 3. Prevalence of Treatment Options among Hydrocephalus Patients

No. of Percentage

patients (%) p-value

First line medical treatment 18.00 100.0
Shunting 11.00 61.1
ETV 4.00 22.2

Congenital Post-surgery medical 3.00 16.6
management
Tumour removal 1.00 5.6 0.632534
Valid N (list wise) 18.00 100.0
First line medical treatment 11.00 100.0

Acquired VP shunt 4.00 36.3
ETV 2.00 18.2
Valid N (list wise) 11.00 100.0

Table 4 presents the complications patients equally distributed between

observed in congenital and acquired
hydrocephalus patients undergoing
different treatments, highlighting the most
prevalent issues. For medicines, irritability
was the most common complication,
affecting 22 patients (11 congenital and 11
acquired), followed by increased urine
output (14 patients) and slow or no
response (6 congenital patients). In VP
shunt treatments, irritability was again the
most frequent complication, reported in 6

Department of Life Sciences

congenital and acquired cases. While fever
(5 patients) and infection (4 patients) were
also noted. For ETV, sore throat was the
most prevalent complication observed in 9
congenital patients, with infection (5
patients) and clogged lines (1 patient)
occurring exclusively in congenital cases.
Overall, irritability was the leading
complication for medicines and VP shunts,
while sore throat was most common in ETV
procedures.

Volume 7 Issue 2, 2025
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Table 4. Prevalent Complications Associated with Treatment of Hydrocephalus

Treatment Complications Congenital (V) Acquired(N) Total
Irritability 11 11 22

Medicines Slow or No Response 6 0 6
Increased Urine Output 5 9 14
(Highest) Irritability (22patients)
Infection 3 1 4

VP Fever 3 2 5

SHUNT Irritability 3 3 6
(Highest) Irritability (6 patients)
Sore Throat 9 0 9
Infection 5 0

ETV Clogged Lines 1 0 1
(Highest) Sore Throat (9 patients)

4. DISCUSSION studies [19][21][23]. Among the patients,

Infantile hydrocephalus is one of the
most common clinical conditions. The total
number of patients included in the current
study was 29. Among them, 18 patients had
congenital hydrocephalus, whereas 11 had
acquired  hydrocephalus  and  the
retrospective age of these patient were from
birth till six (0-6 years). According to
different studies, maximum patients of
hydrocephalus are infants [15][16][17].
The current study could not find significant
association of the condition with gender
and age, in contrast to the current study the
condition was found to be more prevalent
in males as compared to females, as
reported by two previous studies [18][19].
The most frequent presenting signs and
symptoms in the current study included
head enlargement, fontanelle bulging, and
setting sun-sign eyes. Various studies have
also observed such clinical symptoms
[16][20][21] has reported by [22]. Sun-
setting eyes were observed in about 30%
cases of hydrocephalus. According to the
current study, the most common cause of
hydrocephalus was aqueduct stenosis
(38%), followed by infection in mother
(22%), and haemorrhages 16%. Similar
aetiologies were observed in some other

8 —lBSP,

11% were prenatally diagnosed using
ultrasound, whereas the postnatal diagnosis
was made through measuring ICP
(intracranial pressure), CT scan, and
ultrasound. The ultrasound was used as a
diagnostic method in a study conducted in
Japan in which out of 393 patients, 193
were diagnosed using the method [24]. In
the current study, medical treatment was
first line treatment option for most of the
patients, followed by shunt and ETV as
later options. Furthermore, a study was
conducted in South Africa in 2001,
according to which 217 children with
hydrocephalus were initially treated
medically and they had communicative
hydrocephalus 2. By using this method, the
authors were able to keep more than 70% of
the patients out of surgery [25]. The
medical treatment had some complications
observed in the patients that included
irritability, seizures, infections, excessive
urination, and swelling. The adverse effects
of medical treatment observed in some
other studies were mild diarrhoea, mild
paraesthesia, occasional vomiting, and
appetite suppression [26]. These results
deviate from the current study, the

BioScientific Review
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difference in the results may be due to
geographic location or ethnicity.

Among all the patients, 61% of them
underwent shunt treatment, whereas 22%
chose ETV as a surgical treatment. The
shunt-treated patients experienced
complications that included sore site,
infections, and clogged lines, whereas some
of them needed longer shunt. The
complications other than infections were
different as reported in various studies by
[17][27]. Shunt infection rate as reported in
the current study is comparable with the
studies conducted by [28]. Approximately,
22% of the patients who underwent ETV
had complications, for instance irritability,
slow response, seizures, recurrent infection,
excessive urine output, and swelling. The
complications of ETV, according to some
other studies [29], include CSF leakage
hyponatremia and bleeding during surgery
[30]. The contradiction of current study
with other studies is due to small sample
size that has limited the statistical power.
This emphasizes the necessity of more
extensive, multicenter  research  to
corroborate results. Notwithstanding this
drawback, this study offered vital baseline
information to comprehend hydrocephalus
in  Quetta, Baluchistan's underserved
community.

4.1. Conclusion

The current cross-sectional study
conducted in Quetta, Baluchistan, shed
light on the prevalence, gender distribution,
causes, symptoms, risk factors, diagnostic
methods, and treatment options of
hydrocephalus in a sample of 29
individuals. The results correlate with the
global pattern, however, it also throws up
unique regional challenges, such as lack of
prenatal diagnostic facilities. Absence
of gender predominance might be due to s
mall sample size, which suggests further

Department of Life Sciences

large-scale studies. This study emphasized
that maternal healthcare, early diagnosis,
and tailored treatment would improve
patient outcomes. Subsequent studies
should focus on broader population-based
data for validation and expansion of such
findings. Further research should focus on
population-based data and improvement of
regional health infrastructure to better
address hydrocephalus management in
resource-poor settings.
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