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Abstract

Background: Thecoperitoneal shunt (TPS) is a method of diverting cerebrospinal fluid
(CSF), similar to the ventriculoperitoneal shunt (VPS). While VPS is a common and widely
used procedure for hydrocephalus, TPS is less frequently practiced due to limited data on
its indications and complications.

Patients and Methods: In this study, we retrospectively reviewed our experience with
TPS and its indications and complications, in 17 patients operated on from January 2021
to December 2023, with at least six months of follow-up. We analyzed the patients’ clinical
data, indications, imaging studies, and complications.

Results: Seventeen patients underwent TPS in our institute. The common indications
were idiopathic intracranial hypertension (IIH), normal pressure hydrocephalus (NPH),
cerebral venous thrombosis (CVT) with vision loss, pseudomeningocele, and CSF leak from
the surgical site. The mean follow-up period was 1.2 years. Common complications included
shunt overdrainage with subdural collection, shunt infection, shunt blockage, and shunt
disconnection. A literature review revealed various other indications and complications.

Conclusion: TPS is an effective and favorable treatment modality for various conditions
and demonstrates good clinical outcomes. The encountered complications can be managed
effectively and may be reduced with additional precautions and strategies.

Keywords: Thecoperitoneal shunt, Lumboperitoneal shunt, Ventriculoperitoneal shunt,
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INTRODUCTION !

hecoperitoneal shunt (TPS) is an alternative
method of Cerebrospinal Fluid (CSF) diversion,
akin to the ventriculoperitoneal shunt (VPS). It is
also known as lumboperitoneal shunt. Although

not commonly practiced due to limited indications,
it has numerous advantages compared to VPS,
including no risk of intracerebral hemorrhage
(ICH), seizures, or proximal obstruction by the
choroid plexus. TPS is possible in conditions with
narrow ventricles. Complications differ from
those associated with VPS and include root pain,
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irregular CSF flow, and local infections followed
by central nervous system infections. A review
of the literature offers insights into indications,
techniques, complications, and management
options for this procedure.

METHODOLOGY |

This retrospective study was conducted at the
Institute of Neurosurgery, Madras Medical College,
and Rajiv Gandhi Government General Hospital,
Chennai, from January 2021 to December 2023. We
reviewed details such as patient history, clinical
neurological findings, imaging studies, procedural
indications, follow-up, and complications. The
Chhabra thecoperitoneal shunt system, without a
pressure system or valve, was used in all cases.

Patients with IIH were selected for surgery
when their lumbar puncture (LP) opening pressure
exceeded 25 cm H20 and fulfilled the Modified

Dandy criteria. NPH patients were considered for
surgery when a CSF tap of 30 ml showed clinical
improvement in gait. CVT patients underwent
TPS when their LP opening pressure was greater
than 25 cm H,0O and presented with vision loss and
papilledema. Pseudomeningocele and CSF leak
patients were selected for surgery if they improved
with a lumbar drain but experienced after its
removal or when it became non-functional. Patients
unfit for definitive procedures such as duroplasty
underwent TPS within four days following. Patients
who had undergone previous VPS before TPS for
other indications were excluded from the study.

RESULTS

A total of 17 patients underwent TPS at our
institute over a three-year period. The mean age of
the patients was 39.2 years, with a mean follow-up
period of 1.2 years (Fig. 1).

23.5%

Indications of TPS

WllH
# Pseudomeningocele and
CSF leak

u CVT with vision loss

#NPH

Fig. 1: Pie chart represents the indications of TPS in our study

Idiopathic Intracranial Hypertension (ITH)

Eight patientswith IIH underwent TPS. Their LP
opening pressure averaged 34.5 cm H20. Among
them, 2 presented with headache alone, 2 with
visual disturbances, and 4 with both. Complications
included hypotensive headache due to CSF
over drainagein one patient (12.5%), evidenced
by collapsed ventricles and bilateral subdural
hygroma on CT imaging. This patient was treated

with shunt ligation, which was removed after
clinical improvement. Another patient experienced
local redness without discharge at the lumbar
surgical site (12.5%) which subsided with antibiotic
treatment.

Normal Pressure Hydrocephalus (NPH)

Four patients diagnosed with NPH after CSF
tap tests underwent TPS. All patients showed
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improvement in gait and cognition during follow-
up. One patient (25%) experienced shunt blockage
at the abdominal end, requiring shunt revision.
At one-year follow-up, three out of four patients’
families reported satisfaction with improvement
in gait, and two reported improvement in urinary
incontinence and cognition.

Cerebral Venous Thrombosis with Vision Loss

Three patients presented with acute vision loss,
with MRI showing thrombosis of dural venous

sinuses (Fig. 2). TPS was performed when LP
opening pressure exceeded 25 cm H,O, and patients
were simultaneously treated for CVT. Visual acuity
improved symptomatically and according to the
Snellen chart. One patient (33%) developed a
hypotensive headache with subdural hemorrhage
five weeks post-procedure, which was treated
by burr hole and evacuation followed by shunt
removal. Another patient (33.3%) experienced a
local infection, which was conservatively managed
with antibiotics.

|

Fig. 2: MRI/MRV of a patient showing CVT involving superior sagittal sinus, bilateral transverse sinus, sigmoid sinus and
cortical veins.
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Pseudomeningocele and CSF Leak

Two patients (11.7%) in this group underwent
TPS. One patient, post-excision of a cerebellopontine
angle tumor, developed a pseudomeningocele.
Another patient, post-excision of a parietal region
glioblastoma, experienced a CSF leak from the
suture site. Both cases showed improvement
(100%), and there was no pseudomeningocele
or CSF leak recurrance. However, one patient
developed local discomfort at the lumbar site due
to shunt disconnection, necessitating removal of
the TPS.

DISCUSSION WITH REVIEW OF LITERATURE

Indications

The coperitoneal shunt has been used as a
method of extracranial shunting of CSF since 1975
by Selman. In our study, IIH, NPH, CVT with
vision loss, pseudomeningocele, and CSF leak are
common indications for TPS.

Ning Ping Poo et al, did 172 TPS for
communicating hydrocephalus with significant
improvement in functional score and brain
imaging'. Aoki et al, with 200 patients with
communicating hydrocephalus, did TPS and found
that infection and shunt malfunction was lower
when compared to VPS2.

Manoj Phalak, has done 22 TPS in patients with
posttraumatic hydrocephalus and found that TPS
is safe, minimally morbid, and a good alternative
procedure for VP shunt®.

HO Angle, has done 7 TPS for patients with Slit
ventricle syndrome (SVS)*. SVS is described in
hydrocephalus patients who continue to have shunt
malfunction-like symptoms, in the presence of
functioning shunt and small ventricles on imaging.
TPS has been done for a patient with post-traumatic
syringomyelia and showed the complete collapse
of syringomyelia®. Multiple case series have shown
good recovery for CSF rhinorrhoea with TPS for
both post-traumatic and spontaneous cases.

Yadav et al., have mentioned good outcomes
with TPS for growing skull fractures®. TPS can be
used if the dural defect is deep in the cranial base
or across the cerebral venous sinuses. Robertson
has treated a case of external hydrocephalus with
thecoperitoneal shunt’.

In our study,the shunt was placed in a single-
stage procedure with lateral decubitus position
(Fig. 1.3). Yang et al., have modified the single-
stage procedure to a two-stage procedure with
prone position, first and then a supine position?.

According to their study, lumbar tapping was
better and the kinking of the catheter was lower
when compared to a single-stage procedure. In
our study, with a single-stage procedure, tapping
was done at 1st attempt or to a maximum of 2nd
attempt with no complication like kinking of the
catheter. The use of C-arm guidance can help in
the correct placement of the adequate length of the
catheter and the position can be confirmed.

Fig. 3: Post-operative X-ray of a patient with TPS

Studies have been done to suggest laparoscopic
assisted placement of shunts for direct visualization
of the tip of the shunt inside the peritoneal cavity
and avoid extraperitoneal placement.’

In our study, as with most other studies, there
was a female preponderance of patients with IIH
with a mean age of 27.5 years +/- 3.5 years. In our
study, headache resolved in 100% of cases, and
visual acuity and papilledema improved in 83.3%.
Arumulla et al., did TPS for 23 patients with 1IH
and found visual acuity improvement in 64% and
97% improvement in papilledema.
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In our study, 3 patients with CVT with
vision loss, underwent TPS. There was clinical
improvement and resolution of papilledema in
all the three patients (100%). Reddy et al., in their
study of CVT with vision loss in 13 patients, found
that TPS or optic nerve sheath fenestration is an
option and advised the use of a programmable
valve'’. Upto 15% of patients present with visual
disturbances in CVT'2. Vision loss in CVT can be
due to optic nerve dysfunction due to increasing
intracranial hypertension, occipital region infarcts,
AVM following chronic CVT, uncal herniation with
PCA infarcts.

4 of our patients who presented and were
diagnosed to have NPH,underwent TPS. 75%
showed improvement in gait and 50% in urinary
symptomsand cognition. Yerneni et al, with
25 patients of NPH with TPS showed 92%
improvement in gait and 68% improvement in
incontinence and 62% improvement in cognitive
function at 6month follow-up and demonstrated
that TPS is an effective alternative for VP shunting
in patients with NPH"™.

SINPHONI-2 an open-label randomized trial
has suggested that TPS may be beneficial with
iNPH". Immediate treatment rather than delayed
treatment is preferred. When compared with VP
shunt, adverse events were slightly higher in TPS
(49% vs 35%).

In our study, 2 patients were taken up for TPS
for pseudomeningocele and CSF leak. The first line
of management in our institute is lumbar drainage,
and if it is unsuccessful, definitive procedures
like Duroplasty is done. The 2 patients taken up
for TPS in our study were not fit for definitive
procedure, so TPS was done. Both the patients had
good recovery in terms of wound healing. Several
studies have shown the role and benefits of TPS in
the management of pseudomeningocele and CSF
leaks.

Aokiin their series published in 1989, with 10
patients undergoing TPS for pseudomeningocele
had no and good recovery'. He also suggests that
early removal of TPS can be done if the subdural
collection is evolving.

An occult spinal pseudomeningocele following
trivial injury was treated successfully with TPS by
Kitchen in his case report in 1992'.

For recurrent iatrogenic cranial
pseudomeningoceles, Subgaleo peritoneal shunt
(SPS) has been tried as an alternative for TPS with
no complications and good positive results'. Failed
TPS was also corrected using SPS.

COMPLICATIONS

Over drainage leading to shunt removal was
done in 2 patients (11.7%) (Fig. 1.4). One developed
subdural hygroma, which resolved after removal
of the TPS. The other patient developed subdural
hemorrhage for which burr-hole evacuation
followed by shunt removal was done. None of our
patients were treated with programmable valves.
Nadkarni et al., in their study with 40 cases, used
TPS with a programmable valve, which allows a
controlled outflow of lumbar CSF'®. Matsubara has
reported a case of shunt pullout with a CSF leak
from the shunt site causing over-drainage and
bilateral subdural hematoma®.

% Complication
¥— — -

ssff  Pssfl

Over drainage of ~ Shunt infection ~ Shunt block Shunt
Shunt disconnection

Fig. 4: Chart representing percentage of complications

Yang et al., also suggested that the incorporation
of a programmable valve reduces the chances of
over-drainage®. A case report of bilateral 6th nerve
palsy following over drainage was reported in 2022,
the symptom improved only after removal of TPS¥.

Over drainage can be identified clinically by
hypotensive headaches, radiologically by slit
ventricles, subdural hygroma/ hematoma, and
relief of symptoms on ligation of the shunt.

One patient in our study had a shunt block
(5.8%), due to obstruction at the abdominal end.
The patient developed features of NPH slowly over
time underwent shunt revision at the abdominal
end and improved symptomatically. A recent study
by Arumalla et al., showed 7.3% had shunt block as
a complication'. A total of 212 patients were taken
up in that study.

In our study, one patient who underwent TPS
for pseudomeningocele, had a shunt disconnected
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at the lumbar end (5.8%). The shunt was removed
and the patient didn’t develop pseudomeningocele
later. Algroom R presented a case of migrated
TPS, the proximal end towards third ventricle and
the distal end towards the pelvis?'. He suggested
migration can be prevented by the usage of locks
and anti slip clips. Additional sutures to secure the
shunt can also be done.

Mohammed Fekry, in his study with 67 patients
of TPS, reported shunt migration in (17.9%) 12
patients?>. He suggested good fixation techniques
to reduce the chances of migration. A rare case
of shunt migration into the bladder and calculus
formation has been reported®.

Two of our patients (11.7%) had shunt infection
in the form of localized redness and pyrexia. Both
the patients were treated conservatively. Whether
it was a case of shunt infection or a superficial
infection was not confirmed. To confirm a shunt
infection, culture, and sensitivity testing must
be performed, which requires the removal of the
shunt. Arumalla et al., had an infection rate of 2.5%,
Yadav et al., had an infection rate of 3.4%, and most
of their cases were treated by shunt removal with
or without placement of a new shunt!0.

Some complications as described below were not
encountered in our study. Aoki et al., and Arumalla
et al., described the chances of postoperative
radiculopathy as 5% and 0.3% respectively?. In
most cases, radiculopathy settled within 1 month.
Tanaka et al., in their study, showed a 15% chance
of radiculopathy if the shunt is placed without
using fluoroscopic guidance®. In our study,
fluoroscopic guidance was not used in any patient,
and radiculopathy was never a complaint. The
same team also suggests the creation of a fascial
sheath around subcutaneous TPS to prevent postop
shunt migration?.

Progressive lumbar hyperlordosiscould
occur in pediatric children treated with TPS for
communicating hydrocephalus, with most patients
needingorthopedic surgical correction?.

The formation of granulation tissue around the
catheter at the interspinous ligament has been
documented in literature as a late and extreme
complication of TPS?.

Acquired Chiari malformation (ACM), is
described as pre-operative imaging with no
cerebellar tonsil herniation or CV] abnormalities,
presenting with cerebellar tonsil herniation,
postoperatively in procedures like TPS. Johnson et
al., in his study in 1998 has described 12 patients
with ACM following TPS¥. Aslam Hentati has

given three options for ACM management: to put
a valve to a valveless shunt, to resite the shunt or to
decompress the CVJ*. The author uses a valve for
his valveless shunts and symptoms improve in all
his patients. Chumas et al., and Payner et al., have
reported higher incidences of ACM in children®-2,
Recent studies show that ACM is arare complication
and can be easily avoided by shunt with a valve®.

CONCLUSION |

TPS is a valuable treatment option for a variety
of conditions characterized by low, normal, and
high intracranial / CSF pressure. Compared to
VPS, TPS offers advantages such as reduced risk
of neural injury, intracerebral hemorrhage, and
seizures. Employing shunts with valves (either
fixed pressure or programmable), and utilizing
proper surgical techniques can further reduce
complications associated with this procedure.
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