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ABSTRACT

Background: Obstructive hydrocephalus, characterized by cerebrospinal fluid (CSF)
accumulation due to flow obstruction, requires effective management to prevent neurological
damage.

Objective: This study aimed to compare the clinical outcomes of Endoscopic Third
Ventriculostomy (ETV) and Ventriculoperitoneal Shunt (VPS) in treating obstructive
hydrocephalus.

Methodology: A prospective, comparative observational study was conducted at the Mardan
Medical Complex Mardan, KPK, Pakistan from January 2023 to December 2023. There were
sixty patients getting VPS and sixty undergoing ETV. Data were gathered on follow-up, clinical
outcomes, surgical complications, etiology of hydrocephalus, and demographics. Chi-square
tests were used to compare categorical data, whereas descriptive statistics were used to describe
patient features. To evaluate differences in continuous variables like the length of hospital stay,
independent t-tests were used. P-values less than 0.05 were regarded as statistically significant.
Results: ETV achieved a higher success rate with 45 patients (75%) experiencing successful
outcomes compared to 40 patients (66.67%) in the VPS group, though this difference was not
statistically significant (p=0.30). The ETV group had fewer postoperative complications, with
2 infections (3.33%) and 1 CSF leak (1.67%), while the VPS group had 5 infections (8.33%)
and 3 CSF leaks (5.00%). ETV also resulted in a significantly shorter hospital stay (mean 5.52
days) compared to VPS (mean 7.29 days, p=0.001). The number of revision surgeries was
lower in the ETV group (mean 0.13) compared to the VPS group (mean 0.33, p=0.02). Long-
term outcomes showed better results for ETV in terms of quality of life improvement and fewer
recurrent symptoms.

Conclusion: In terms of success rates, complications, and length of hospital stay, ETV often
provides better results than VPS for obstructive hydrocephalus; nevertheless, the decision of
therapy should be based on the unique circumstances of each patient.
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INTRODUCTION

Cerebrospinal fluid (CSF) abnormally accumulates in the brain's ventricles due to obstruction
of CSF flow, a neurological disorder known as obstructive hydrocephalus [1,2]. If treatment is
not received, this accumulation may lead to increasing intracranial pressure and brain injury
[3]. Obstructive hydrocephalus is most often caused by brain tumors, cysts, aqueductal
stenosis, and post-hemorrhagic consequences, among other congenital anomalies [4]. It is a
disorder that affects people of all ages, and maintaining brain function and general quality of
life depends on adequate care [5].

Ventriculoperitoneal shunt (VPS) and endoscopic third ventriculostomy (ETV) are the two
basic treatments for obstructive hydrocephalus [6]. Though via distinct processes, the goal of
both therapies is to restore normal CSF dynamics [7]. By bypassing the barrier and creating a
hole in the third ventricle's floor, endoscopic total ventriculation (EVT) is a minimally invasive
treatment that enables CSF to flow directly to the subarachnoid space, where it may be
reabsorbed [8]. On the other hand, VPS entails the surgical installation of a shunt device that
allows extra cerebral spinal fluid to be drained from the brain's ventricles and absorbed into the
peritoneal cavity [9].

Although obstructive hydrocephalus may be effectively treated with both ETV and VPS, there
is continuous discussion on whether treatment method produces superior long-term results
[10]. The benefit of ETV is that it is a shunt-free surgery, which lowers the risks of infection
and dysfunction that come with shunt reliance. However, because of their still-developing CSF
dynamics, it may not be beneficial for all patients, especially for newborns under the age of
one [11]. Conversely, VPS is very effective and broadly applicable, but it also requires regular
modifications due to long-term problems such infection and shunt failure [12]. The decision-
making process often relies on patient-specific characteristics, such as age, the origin of
hydrocephalus, and general health state, since both methods have advantages and
disadvantages.

Research Objective

The objective of study was to compare the clinical outcomes of ETV and VPS in the
management of obstructive hydrocephalus.

MATERIAL AND METHODS

Study Design and Setting

This was a prospective, comparative observational study conducted at the Mardan Medical
Complex, Mardan, KPK, Pakistan. The study was carried out over a period of one year, from
January 2023 to December 2023.

Inclusion and Exclusion Criteria

The research's inclusion criteria were patients aged 1 to 15 years, those receiving either VPS
or ETV during the study period, and those with a confirmed diagnosis of obstructive
hydrocephalus based on neuroimaging. Patients with non-obstructive hydrocephalus, those
who had previously had both ETV and VPS, those with severe comorbidities that could have
an impact on neurological outcomes or survival, and infants younger than one-year-old who
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were not yet ready for ETV due to potential development of CSF dynamics were among the
exclusion criteria.

Sample Size

The World Health Organization (WHO) method for comparing two proportions was used to
calculate the sample size, which has a 5% margin of error and a 95% confidence range. The
research had 120 patients in total, which ensured a sufficient number of participants for
statistically significant comparisons between the results of VPS and ETV surgeries.

Data Collection

Patients receiving either VPS or ETV for the treatment of obstructive hydrocephalus provided
prospective data. A variety of data were gathered, such as follow-up information, clinical
results, postoperative complications, surgical therapy (VPS or ETV), the etiology of
hydrocephalus, and demographic information (age, sex). Reduction of symptoms, need for
revision surgery, and complications including infection, shunt failure, or malfunction were the
main end measures. Following surgery, patients were monitored for at least six months in order
to evaluate long-term results.

Statistical Analysis

SPSS version 25 was used to analyze the data. Patient characteristics were summed up using
descriptive statistics, and categorical factors like success rates and complications were
compared between the two groups using chi-square testing. Hospital stay time and other
continuous variables were compared using independent t-tests. P-values less than 0.05 were
regarded as statistically significant.

Ethical Approval

Ethical approval for the study was obtained from the Institutional Review Board (IRB) of
MMC, Mardan. The study was conducted in accordance with the Declaration of Helsinki,
ensuring ethical standards were upheld throughout. Informed consent was obtained from all
participants, and patient confidentiality was strictly maintained, with all identifying
information anonymized during data collection and analysis.

RESULTS

There were sixty patients in each of the study's two groups: VPS and ETV (table 1). Twenty
patients (33.33%) in the ETV group were 1-5 years old, 22 (36.67%) were 6—10 years old, and
18 (30%) were 11-15 years old. Thirteen patients (30%), ages one to five, ten patients (35%),
and fifteen patients (35%) were in the VPS group. There were 35 men (58.33%) and 25 women
(41.67%) in the ETV group and 33 men (55%) and 27 women (45%) in the VPS group. In the
ETV group, aqueductal stenosis accounted for 25 cases (41.67%), brain tumors for 15, 25%,
cysts for 11, 18.33%), and post-hemorrhagic hydrocephalus for 9 patients (15%) as the cause
of hydrocephalus. In the VPS group, the distributions were similar: 22 patients (36.67%) had
post-hemorrhagic hydrocephalus (15%), 17 patients (28.33%) had brain tumors, 12 patients
(20%) had cysts, and 9 patients (15%) had aqueductal stenosis.
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Table 1: Demographic Details and Causes of Hydrocephalus

www.healthinformaticsjournal.com

.. ETV Group VPS Group
Characteristic (n=60) (n=60)
1-5 years 20 (33.33%) 18 (30.00%)
6-10 years 22 (36.67%) 21 (35.00%)
Age (years)

11-15 years 18 (30.00%) 21 (35.00%)
Mean + SD 5.20+3.80 6.10 +£4.20
Sex Male 35 (58.33%) 33 (55.00%)
Female 25 (41.67%) 27 (45.00%)

A tal
queducta 25 (41.67%) 22 (36.67%)

Stenosis

Cause of Hydrocephalus Brain Tumors 15 (25.00%) 17 (28.33%)
Cysts 11 (18.33%) 12 (20.00%)
Post-Hemorrhagic 9 (15.00%) 9 (15.00%)

In the trial, 48 patients (80%) in the ETV group and 45 patients (75%) in the VPS group had
symptom relief (table 2). Eight patients (13.33%) in the ETV group and twenty patients
(33.33%) in the VPS group needed revision surgery. Two patients (3.33%) in the ETV group
and five patients (8.33%) in the VPS group had postoperative problems related to infection.
One patient (1.67%) in the ETV group and three patients (5%) in the VPS group had CSF leaks,
while seven patients (11.67%) in the VPS group experienced shunt malfunctions. In the ETV
group, one patient (1.67%) and in the VPS group, two patients (3.33%) had additional
problems. For the ETV group, the average hospital stay was 5.52 days (+2.13), but for the VPS
group, it was 7.29 days (+3.08). For the ETV group, the mean follow-up period was 8.38
months (+2.16), whereas for the VPS group, it was 7.83 months (+2.47).

Table 2: Clinical Outcomes, Postoperative Complications, and Follow-Up Data

Outcome ETV Group VPS Group
(n=60) (n=60)
Symptom Resolution Resolved 48 (80.00%) 45 (75.00%)
Not Resolved 12 (20.00%) 15 (25.00%)
Revision Surgery Required 8 (13.33%) 20 (33.33%)
Not Required 52 (86.67%) 40 (66.67%)
Infection 2 (3.33%) 5(8.33%)
CSF Leak 1 (1.67%) 3 (5.00%)
. . Shunt
Postoperative Complications Malfunction N/A 7 (11.67%)
Other
Complications 1 (1.67%) 2 (3.33%)
Hospital Stay Duration (days) Mean + SD 5.52+2.13 7.29 £3.08
Follow-Up Duration (months) Mean + SD 8.38+2.16 7.83 +£2.47

The long-term results for the ETV and VPS groups were as follows, after at least six months
of follow-up. Table 3 shows that the total success rate for ETV was 75% (45 patients) and for
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VPS it was 66.67% (40 patients). Ten patients (16.67%) from the ETV group and fourteen
patients (23.33%) from the VPS group experienced recurrent symptoms; six patients (10%)
from the ETV group and eleven patients (18.33%) from the VPS group experienced additional
surgeries; and three patients (5%) from the ETV group and five patients (8.33%) from the VPS
group experienced cognitive or developmental problems. These were some of the long-term
complications. In terms of improvement in quality of life, 39 patients (65%) in the ETV group
and 35 patients (58.33%) in the VPS group reported considerable improvements. While 6
patients (10%) in the ETV group and 8 patients (13.34%) in the VPS group showed no
improvement, 15 patients (25%) in the ETV group and 17 patients (28.33%) in the VPS group
reported little improvement.

www.healthinformaticsjournal.com

Table 3: Long-Term Outcomes after Minimum 6 Months Follow-Up

Outcome ETV Group VPS Group
(n=60) (n=60)
Overall Success Rate Success 45 (75.00%) 40 (66.67%)
verat St Failure 15 (25.00%) 20 (33.33%)
R t
ceutren 10 (16.67%) 14 (23.33%)
Symptoms
Additional
10.00° 11 (18.339
Long-Term Complications Surgeries 6 (10.00%) (18.33%)
Cognitive or
Developmental 3 (5.00%) 5(8.33%)
Issues
Significant
39 (65.00%) 35 (58.33%)
Improvement
Quality of Life Improvement Minimal 15 (25.00%) 17 (28.33%)
Improvement
No Improvement 6 (10.00%) 8 (13.34%)

The VPS and ETV groups' success rates and problems are contrasted in Table 4. With 45
patients (75%) in the ETV group and 40 patients (66.67%) in the VPS group, the success rate
was greater in the ETV group; however, the difference was not statistically significant
(p=0.30). Ten patients (16.67%) in the ETV group and fourteen patients (23.33%) in the VPS
group had recurrent symptoms (p=0.28). Six patients (10%) in the ETV group and eleven
patients (18.33%) in the VPS group needed further procedures (p=0.23). Three patients (5%)
in the ETV group and five patients (8.33%) in the VPS group had cognitive or developmental
problems (p=0.43).

Table 4: Comparison of Success Rates and Complications between ETV and VPS Groups

ETV Group VPS Group p-
t
Outcome (n=60) (n=60) value
ful
Success Rate Successtu 45 (75.00%) | 40(66.67%) | 0.30
Outcome
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Ur(‘)sl‘l‘tcc‘::;feful 15 (25.00%) | 20 (33.33%)
Recutrent Symptoms Present 10(16.67%) | 14(2333%) |
Absent 50 (83.33%) | 46 (76.67%)
. . Required 6(10.00%) | 11(18.33%)
Additional Surgeries Not Required | 54 (90.00%) | 49 (81.67%) | >
Cognitive or Present 3 (5.00%) 5(8.33%) 0.43
Developmental Issues Absent 57 (95.00%) 55 (91.67%) '

A comparison of continuous variables between the VPS and ETV groups is shown in Table 5.
With a mean of 5.52 days (+2.13) compared to 7.29 days (£3.08) for the VPS group, the ETV
group's average hospital stay length was considerably lower, with a mean difference of -1.7
days (p=0.001). While the ETV group's follow-up period was 8.38 months (£2.16) longer than
the VPS group's (7.83 months, +2.47), the difference was not statistically significant (p=0.35).
With a mean of 0.13 (£0.34) against 0.33 (£0.47) in the VPS group, the ETV group had fewer
revision procedures than the VPS group, indicating a mean difference of -0.20 (p=0.02).

Table S5: Comparison of Continuous Variables between ETV and VPS Groups Using
Independent t-tests

) ETV Group VPS Group Mean p-
1
Variable (n=60) (n=60) Difference value
Hospital Stay Duration 5574913 729+ 3.08 1.7 0.001
(days)
Follow-Up Duration 8384216 783+2.47 0.5 0.35
(months)
Number 0f3ev1510n 013 + 0.34 033+ 047 -0.20 0.02
Surgeries
DISCUSSION

The purpose of this research was to assess the clinical effectiveness, complications, and long-
term outcomes of VPS and ETV in the treatment of obstructive hydrocephalus.

Despite not being statistically significant, the success rate of ETV was 75% (45 patients) as
opposed to 66.67% (40 patients) for VPS (p=0.30). This result is in line with other studies that
found comparable success rates for ETV and VPS, highlighting the fact that while ETV may
have a greater initial success rate, variations in patient reactions and procedural details may
eventually cause the differences in overall efficacy to disappear [13, 14]. On the other hand,
the research conducted by Sunderland et al. [15] revealed a greater success rate for VPS,
indicating that the benefits of VPS may be more noticeable in certain patient groups, especially
in babies and those with complicated hydrocephalus.

In terms of postoperative complications, the ETV group had lower rates of CSF leaks (1.67%)
and infections (3.33%) than the VPS group, which had higher rates of CSF leaks (5.00%) and
infections (8.33%). These findings support earlier studies that found that since ETVs don't have
a permanent external device, they are often less susceptible to infections and mechanical issues
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than VPSs [16]. In contrast, ETV resulted in a shorter average hospital stay of 5.52 days
compared to 7.29 days for VPS (p=0.001). This finding supports earlier research findings that
noted similar issues with shunt dependency and malfunction [17]. However, in 11.67% of
cases, VPS was associated with shunt malfunctions, a complication that was not applicable to
ETV. Previous research indicates that since ETV is a less intrusive technique, patients often
recover more quickly and remain in hospitals for shorter periods of time [18]. This shorter
hospital stay is consistent with these results. It was also shown in a research by Talamonti et
al. [19] that follow-up time is mostly reliant on individual patient recovery and not substantially
impacted by the kind of surgery. Nevertheless, our investigation did not find any significant
difference in follow-up duration between the two groups.

As expected, the ETV group had fewer revision procedures (mean of 0.13) than the VPS group
(mean of 0.33) (p=0.02). This is consistent with the findings of the prior research, which
indicated that ETV usually required fewer revisions than VPS, especially in patients with
congenital causes of hydrocephalus [20]. This lends credence to the idea that a decreased
incidence of follow-up surgical procedures might be attributed to the shunt-free aspect of ETV.
The success of either surgery may vary depending on individual patient variables, so although
our research supports the benefits of ETV in terms of fewer problems and shorter hospital stays,
it also highlights the need for careful patient selection and individualized treatment regimens.
Study Limitations

The single-center design of this research is one of its many drawbacks, which could restrict
how broadly the results can be applied. Furthermore, the very brief 6-month follow-up period
could have missed long-term consequences or issues, which might have an impact on
determining the therapies' actual efficacy. Moreover, differences in surgical technique and
postoperative care were not taken into consideration in this investigation, which may have
affected the results. Lastly, the research was limited by the inclusion criteria to patients between
the ages of 1 and 15, excluding any possible variations in treatment effectiveness in younger
or older groups.

CONCLUSION

According to our research, ETV offers superior results in terms of success rates, fewer
problems, and shorter hospital stays when compared to VPS. In comparison to VPS, ETV
showed a decreased incidence of infections and revision procedures, which helped to provide
a more favorable recovery profile. Despite these benefits, the decision between ETV and VPS
should be based on the requirements of the particular patient, taking into account things like
age, the cause of the hydrocephalus, and unique clinical situations. For many individuals with
obstructive hydrocephalus, ETV seems to provide a more successful and efficient course of
therapy overall.
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