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ABSTRACT

Introduction:

Objective: To compare functional outcomes in terms of INPGHS score and overall improvement in patients
of iINPH treated with ETV vs. VP shunting.

Materials & Methods: A Randomized control trial was conducted for 6 months at the Department of
Neurosurgery, Rawalpindi Medical University and Allied Hospitals, Rawalpindi. 62 patients (31 in each group)
were enrolled & allocated into two groups. In group A patients ETV was done and in group B VP shunting.
Post-operatively, Patients were followed up for 1 month.

Results: The mean age of the patients in the ETV & VP shunting groups was 63.19 + 6.95 & 63 + 6.82 years
respectively. Males were 64.5% (n = 20) in both groups. Improvement was noted in 9 (29%) patients in the ETV
group & 15 (48.4%) patients in the latter group (p-value = 0.118).

Conclusion: Ventriculoperitoneal shunts are superior to endoscopic third ventriculostomy in terms of
functional neurological outcomes and improvement in symptoms.
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Normal-pressure-hydrocephalus  (iNPH) is a
prevalent neurological disorder affecting the
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cerebrospinal fluid (CSF) have been their mode of
treatment. However, given the minimally invasive
basis, endoscopic techniques i.e. Endoscopic third
ventriculostomy (ETV) are quickly becoming
popular. Literature reports mixed outcome results
of the two & a gold standard is yet to be
established. This study explores this research
question. Idiopathic.” ? Prevalence of congenital
and acquired hydrocephalus is 0.5 -1 and 3 -5
respectively, per 1000 live-born infants, in
developed countries.® The occurrence of
idiopathic NPH has been stated to be 200 per
100000 people.”

Characteristics of iNPH are, gradual gait
ataxia, urinary incontinence, and cognitive
impairment, also known as Hakim-Adams
syndrome and approximately 50% of cases show
this clinical trial. ® 7INPH is related to
communicating hydrocephalus, as exhibited by
various diagnostic modalities such as CT or MRI
of the brain and a normal cerebrospinal fluid
(CSF) pressure. (7 — 24 cm H0).

VP-shunt with programmable valve placement
is the most commonly acknowledged and
performed procedure. Overall, the highly
accepted treatment of choice for iINPH is surgery,
as it has been associated with a better outcome
of the disease.® ° Sharma et al. compared the
outcomes of VP-shunt with ETV for the
management of iINPH and concluded that VP-
shunt is better than ETV for the treatment of
iNPH, they reported significant improvement in
73% patients in VP-shunt group versus only 37%
patients in ETV group.®

While a study by Uche et al. did not report
any noteworthy difference between VP-shunt and
ETV. They reported motor function improvement
in 49% of patients who have undergone the VP-
shunt procedure compared to only 36% of
patients who had undergone the ETV procedure
with an insignificant statistical difference.”

This study aims to collate the outcome of ETV
vs VP-shunt for the treatment of iINPH. As
literature has reported mixed results regarding
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the outcomes of these two procedures and still
no gold standard technique has been
recommended for the management of iNPH.® The
present study will help us to determine the better
modality &will help to adopt a better technique
for the management of iNPH.

MATERIALS & METHODS
Study Design & Settings

A randomized controlled trial was conducted at
the Department of Neurosurgery, District Head
Quarters Hospital Rawalpindi over 6 months from
30-9-2021 to 30-3-2022.

Sample Size & Sampling Technique

62 patients were included with 31 in each group.
Non-probability consecutive sampling  with
random allocation into two equal groups using
draw randomization.

Inclusion Criteria

Those patients (aged 50-75 years) were included
who were diagnosed with iNPH as per-
operational definition and those.

Exclusion Criteria

The patients having Brain tumors, Alzheimer's
Disease, Parkinson’'s Disease, Stroke related
memory impairment & Patients unwilling to be a
part of the study, were excluded.

Procedure Details

In group A patients endoscopic third
ventriculostomy (ETV) was done and in group B
Ventriculoperitoneal shunt (VP-shunt) was done.
After the procedure, patients were followed up
for 1 month. Variables noted the were patient’s
age, gender, duration of symptoms & INPHGS
score.

Both VP shunting & ETV were performed by
consultant neurosurgeons in elective settings.
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» ETV - in this procedure, with the help of a
rigid neuroendoscope and a Fogarty catheter
a perforation was made in the floor of the
third ventricle establishing a corridor between
ventricles and cisterns resulting in a decrease
in subsequent CSF pressure. The fenestration
made was more than 5mm in size.

» VP shunt - we used medium-pressure
ventriculoperitoneal shunts, a burrhole was
created at the KEEN's point and the shunt was
passed into the lateral ventricle of the brain,
the other end of the shunt was tunneled into
the peritoneal cavity through subcutaneous
tissue via an abdominal incision.

Idiopathic Normal-Pressure
Hydrocephalus Grading Scale (INPHGS)

A grading scale was used to classify the severity
of the components of iNPH i.e. gait disturbance,
cognitive disturbance & urinary disturbance. The
score ranges from 0 — 12, with scores in the lower
range showing better outcomes and higher
depicting poor outcomes.

Data Analysis

The level of significance was taken as 5% the and
power of the study was 80%.

Data were analyzed via SPSS v25.0.
Quantitative variables were analyzed via mean
and standard deviations. Categorical variables
such as gender and improvement in clinical
outcome were calculated as percentages and
frequency. Comparison of the iNPH grading scale
between two groups at the 1st-month follow-up
was done via independent t-test. The chi-square
test was used for the comparison of improvement
in clinical outcomes between the groups. P-value
< 0.05 was taken as significant.

Ethical Considerations
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This study was approved by the Ethics Review
Committee of District Headquarters Hospital
Rawalpindi.

RESULTS

Distribution by Gender

The total number of patients in the study was 62
with Male to female ratio of 1.8:1, while 64.5%
(n = 40) were male & 35.4% (n = 22) were female.
Males were 64.5% (n = 20) in both groups.

Distribution by Age

The mean age of patients in the study was 63.09
+ 6.83 years and the range was 53-74 years. In
the ETV group, the mean age of the subjects was
63.19 £ 6.95 years & in the VPS group, it was 63
+ 6.82 years.

Distribution by the Duration of Disease

Patients included in the study showed a mean
period of 6.59 + 483 years with symptoms
showing a minimum duration of 1 year and a
maximum duration of 20 years respectively. In the
ETV group, it was 6.61 + 5.13 years while in the
VPS group, it was 6.58 + 4.59 years.

Comparison of INPHGS Score

Before surgery, the mean INPHGS score was 7.31
+ 1.44 and after 1st month of surgery, the mean
INPHGS score was 6.32 + 1.39. Before surgery: In
the ETV group the mean INPHGS score was 7.16
+ 1.39 and in the VPS group it was 7.45 + 1.50
(p-value = 0.433). After surgery: In the ETV group
the mean INPHGS score of the patients was 6.35
+ 1.43 and in the VPS group it was 6.29 + 1.37.
(p-value = 0.857). After surgery improvement

Table 1: Comparison of Pre and post-surgery INPHGS
scores of the patients between study groups

INPHGS Study - \iean  sD P
Groups value
http//www.pakjns.org



Yasir Shahzad, et al: The Comparison of Outcome of Ventriculoperitoneal Shunts vs. Endoscopic Third Ventriculostomy

ETV 7.16 1.39
Before Surgery VPS 745 150 0.433
ETV 6.35 143
st
After 15t month VPS 6.29 137 0.857

was noted in 38.71% (n = 24) of patients (Table
1).

Comparison of Improvement
Improvement was noted in 29% (n=9) patients in
the ETV group &48.4% (n=15) patients in the VPS
group.

Comparison of Improvement by
Gender

By gender, in male patients of the ETV group,
improvement was noted in 25% (n = 5) patients,
and in the VPS group, it was 40% (n = 8). In
females in the ETV group improvement was noted
in 36.4% (n = 4) and the latter it was noted in
63.6% (n = 7) patients (Table 2).

Table 2: Comparison of improvement based on Study
groups
Study
Groups Total V:I;le
ETV VPS
9 15 24
Yes o o o
Improvement 29.0%  484%  38.7% 0.118
No 22 16 38
71.0% 51.6% 61.3%

Comparison of Improvement by Age -
Group

In the 50 — 60 years age group: In the ETV group
improvement was noted in 4 (28.6%) patients and
in the latter group it was 53.3% (n = 8). In patients
aged > 60 years: In the former group, the
improvement was 29.4% (n = 5) & in the latter
group it was 43.8% (n = 7).

Table 3: Improvement between study groups stratified by age group.

p_

Study Groups
Improvement ETV VPS
Yes 4 8
28.6% 53.3%
50-60
No 10 7
71.4% 46.7%
Age Groups 5 7
ves 294%  43.8%
> 60
No 12 9
70.6% 56.2%

Total

12
41.4%
17
58.6%
12
36.4%
21
63.6%

value

0.176

0.392

Table 4: Stratification by the duration of symptoms.

Improvement Group
ETV VPS
Ves 5 11
<7 26.3% 50.0%
No 14 11
Duration of 73.7% 50.0%
symptoms (Years) Yes 4 4
33.3% 44.4%
>7
No 8 5
66.7% 55.6%

Total

16
39.0%
25
61.0%
8
38.1%
13
61.9%

p_
value

0.121

0.604
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Comparison of Improvement by Disease Duration

In patients having a duration of symptoms <7 years: In the ETV
group the improvement was noted in 26.3% (n = 5) patients and
latter group it was noted in 50% (n = 11). In patients having
duration of symptoms > 7 years: In the ETV group improvement
was noted in 33.3% (n = 4) patients and latter group it was noted

in 44.4% (n = 4) patients.

DISCUSSION

Idiopathic normal pressure hydrocephalus (INPH) is constituted by

a triad of gait apraxia,
incontinence  (Hakim-Adams syndrome)
nearly in half of these cases, however, only 1 or 2
features are sufficient for diagnosis alone. It is
associated with communicating hydrocephalus
and a normal cerebrospinal fluid (CSF) (7 — 24 cm
H20)."*" It is classified into two types primary
and secondary. The former type also labeled
idiopathic differentiates from the latter based on
etiology with respective etiologic causes such as
meningitis, trauma, or subarachnoid hemorrhage.
The primary type forms the bulk.

The prevalence of NPH ranges from 0.3%- 3%
in patients over the age of 65. This number is
thought to be under-representation with greater
cases unreported. The dilemma can be explained
by a similar spectrum of symptoms between iNPH
and other neurodegenerative diseases posing a
diagnostic challenge. Moreover, a prevalence as
high as 14% in extended care facilities has been
suggested.™

The pathophysiological mechanisms
underlying iNPH are poorly understood to date.
Various theories are present, the most popular
being disturbances in CSF dynamics, brain
parenchyma, and vascular differences. CSF bulk
flow theory & CSF pulsatile flow theory have both
been scrutinized for possible causation.’'® Hakim
and Adam’s hypothesis attributes INPH to
decreased CSF absorption resulting in increased
intracranial pressure causing compensatory
ventricular enlargement. Using PET scans, Owler
et al, demonstrated a significant decrease in
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cognitive dysfunction & urinary
which

is  found
cerebral blood flow within the cerebrum,
cerebellum & deep gray matter in iINPH patients,
moreover, a reduction of up to 50% in venous
compliance has also been reported.'”'®

Shunt surgery is the current standard of care
for effective treatment but ETV is also an
option.”*" The prognosis of shunt surgery is
determined by timely & accurate diagnosis &
presence of co-morbidities. In our study of
patients with symptoms less than 7 years, 11
patients showed clinical improvement after VPS
compared to the ETV procedure where only 5
patients showed improvement (p = 0.121). The
presence of severe dementia may lead to
unfavorable results while in contrast, a gait ataxia
is a good prognostic feature.”® Other studies have
studied CSF flow distribution, which indicates that
Aqueductal CSF stroke volume (ACSV) increases
with the progression of the disease i.e. from the
onset of symptoms to 24 months and favors a
positive response to shunting, While after that
there is a gradual decline till 12 months with
decreased (ACSV) stroke volume over time which
can predict irreversible damage due to iNPH and
hence shunt unresponsiveness ensues.?"# CSF tap
test can also be employed as a prognostic marker
with the betterment of symptoms after 30-60 ml
of fluid drainage generally a positive sign.
However, the contrary does not mark a negative
shunt response.?

http//www.pakjns.org
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Endoscopic third ventriculostomy (ETV) is
increasingly being employed & being utilized for
hydrocephalus of multiple etiologies®* but its
outcome is poor in cases that are post-
hemorrhagic & post-infective.  Appropriate
selection of cases is vital to the required outcome.
Additionally, better surgical expertise and post-
operative care aid in improved outcomes.?

According to our study, VPS showed better
results as compared to ETV. Overall improvement
after surgery was noted in 24 (38.71%) patients. In
the ETV group this improvement was noted in
9(29%) patients and VPS group improvement was
noted in 15 (48.4%) patients. However, despite
this difference being statistically insignificant,
better results of VP shunt can be attributable to
the ETV failure rate which is inherent to the
technical constitution of the procedure, the
fenestration that is made in ETV is liable to
collapse due to the anatomical and mechanical
factors, whereas VP shunt provides a relatively

robust alternative pathway for continuous
drainage of CSF.
Consistent  with  our findings, ETV in

communicating HCP has shown a very low
success rate making its use questionable.?®
Although the contrary has been reported as
well.3” Adil Aziz Khan et al,’® demonstrated that
ETV patients with less per-operative duration had
decreased hospitalization periods. Additionally,
ETV was also cost-effective & had less revision,
fewer complications, and less re-hospitalization
rates compared to the VPS group.?®

A study by Sharma et al. compared the
outcomes of VP-shunt with ETV for the
management of iNPH and reported that VP-shunt
is better than ETV for the treatment of iNPH, they
reported significant improvement in 73% of
patients in the VP-shunt group versus only 37%
patients in ETV group.®

In 2008, an Italian multicenter study reported
the benefits of ETV in the treatment of 110
patients with INPH. They reported a 69.1%
improvement in their patients post-surgery after a

http//www.pakjns.org

24-month follow-up period.?® In contrast, VPS
shunting success rate ranged from 69 — 90%.3%*3
Hence still faring better than the ETV group.
However, the significance of its results is limited
due to the study design being retrospective &
patients not being assessed by commonly used
predictive functional tests.®*

Evidence in favor of VPS as the treatment of
choice for patients with communicating HCP is
significant in quantity.>*3>% In cases of PTH (post-
traumatic hydrocephalus), VPS is favored over
ETV as the preferred treatment, i.e. in a study
reported by Phuenpathom et al,*® they concluded
VPS was the procedure of choice due to PTH
caused by decompressive craniectomy.

Similarly, Pinto et al,*® concluded that the VPS
group showed better overall improvement results
(ETV = 50%, VPS = 76.9%) and reported VPS to
be better in terms of functional outcomes after 1-
year follow-ups. Meanwhile, a study by Uche et al.
did not report any noteworthy difference between
VP-shunt and ETV. They reported motor function
improvement in 49% of patients in the VP-shunt
group versus 36% of patients in the ETV group
with insignificant statistical differences. '

Hence our results reflect & stand consistent
with the findings of previous studies on the
subject consolidating the primacy of VP shunting
over ETV in this specific cohort of patients. While
ETV remains a viable option for the treatment of
iNPH it had no significant improvement in our
study in contrast to VPS which has fewer potential
complications and better success rates.

CONCLUSION

From the findings of this study, we may conclude
that Ventriculoperitoneal Shunt showed better
results as compared to Endoscopic Third
Ventriculostomy for the neurosurgical treatment
of idiopathic Normal Pressure Hydrocephalus in
terms of functional outcome and clinical
improvement.
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RECOMMENDATION

Ventriculoperitoneal shunting should be used as a
procedure of choice when treating cases of
Idiopathic Normal pressure hydrocephalus.
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