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Case Report

Severe respiratory failure following ventriculopleural
shunt

Abstract

Shahzad Alam, Nagaraju M. Manjunath

Cerebrospinal fluid (CSF) diversion procedure has been used for long to treat hydrocephalus
in children.The principle of shunting is to establish a communication between the CSF and
a drainage cavity (peritoneum, right atrium, and pleura).Ventriculoperitoneal shunt is used
most commonly, followed secondly by ventriculopleural shunt (VPLS). Hydrothorax due
to excessive CSF accumulation is a rare complication following both the type of shunts
and is more frequently seen with VPLS. We report a case of a 6‑year‑old female child
presenting with massive CSF hydrothorax with respiratory failure following VPLS.The aim
of the article is to highlight early recognition of this rare and life‑threatening condition,
which could easily be missed if proper history is not available.
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Introduction
Extracranial shunts are routinely used to divert
cerebrospinal fluid (CSF) into the extravascular
compartment for the symptomatic relief from
hydrocephalus. Ventriculoperitoneal shunts (VPSs) are
the most widely used methods for this indication. Though
rarely used, today ventriculopleural shunt (VPLS)
is considered in patients who have failed VPS or are
unsuitable either due to adhesions, infection, thrombosis,
or obliteration. Studies have shown VPLS to be
effective alternative for draining CSF both in children
and adults.[1,2] We report a case of a 6‑year‑old female
child presenting with massive CSF hydrothorax with
respiratory failure following VPLS.

Case Report
A 6‑year‑old child presented with progressively
increasing breathing difficulty for 3 days, there was no
fever, cough, or cold. She was being treated with oral
antibiotics and salbutamol nebulization by a general
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practitioner for 3 days. On examination, the patient
had tachypnea with severe respiratory distress, oxygen
saturation was 70% which increased to around 90% with
oxygen, and air entry was diminished on left side with
dullness on percussion. The child had tachycardia
with normal blood pressure and perfusion. The child was
irritable due to hypoxia, but showed no signs of raised
intracranial hypertension. The child was intubated due
to hypoxemia and put on mechanical ventilator requiring
high positive end‑expiratory pressure up to 12 cm H2O
and 100% oxygen initially for maintaining normal
saturations. Chest X‑ray [Figure 1] showed massive left
side pleural effusion with a shunt located on the same
side, which was confirmed by ultrasonography. On
further enquiry about the history, the child was found
to be a patient of congenital aqueductal stenosis who
underwent VPS, which was later converted into VPLS
due to VPS malfunction. Intercostal drainage tube was
inserted immediately, and 1 L of clear colorless fluid
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Figure 1: Chest X-ray showing massive left-sided hydrothorax with shunt
end in pleural cavity

was drained slowly over the next 48 h. Pleural fluid
analysis showed the following results: Cell count‑2 (100%
lymphocytes), protein‑0.2 gm/dl, albumin‑0.1 gm/dl,
lactate dehydrogenase‑70 U/L, and glucose‑141 mg/dl.
Cytology, gram strain, and culture of fluid were negative
proving transudative nature of the fluid. Other causes for
transudative effusion were excluded, as serum albumin,
liver function, urine examination, and renal function
were normal. The child improved following drainage,
and repeat chest X‑ray showed expanded lungs.
Neurosurgery consultation was taken, and imaging
of brain was done which showed bilateral VPS with
collapse of occipital horns of bilateral lateral ventricle
and crowding of posterior fossa structures suggestive of
intracranial hypotension secondary to CSF overshunting.
The child was extubated successfully on the 2nd day
as ventilator requirements decreased and sensorium
improved. VPLS was later exteriorized at the distal end
as external ventricular drainage and intercostal drain
were clamped and removed. A new VPS was inserted
on the same side disconnecting the old one at previous
incision site, and the old VPLS was removed. The child
was monitored for any complications post surgery for
3 days and was finally discharged on 3rd postoperative
day.

Discussion
In patients with hydrocephalus, CSF can be shunted in
any body cavity capable of absorbing CSF (peritoneum,
pleura, and atrium). VPSs are preferred over others due
to the large absorption surface of the peritoneal lining,
ease of insertion, and the low complication rate, but
there are some instances where other modalities such as
ventriculopleural or ventriculoatrial shunts have been
preferred, especially in patients with active inflammation
of peritoneum, adhesions due to past surgery, ascites,

peritoneal dialysis, and failure of prior VPS.[3] In our case,
the reason to insert a VPLS was the failure of previous
VPSs. VPLSs are commonly associated with pleural
effusion, but these are usually small and does not require
any interventions and are treated conservatively.[4] A
small asymptomatic pleural effusion is typically visible
on the chest X‑ray, indicating that the VPLS is in action,
but does not imply that it is dysfunctional.[3] The ability of
pleural surfaces to absorb any accumulated fluid within
the pleural cavity partially determines the occurrence
and the degree of pleural fluid accumulation. Fluid
accumulates if the rate of fluid formation exceeds the
rate of absorption. Large hydrothorax due to excess CSF
accumulation in the pleural cavity has been reported
although rarely.[3,5,6] Two hypotheses can explain the
hydrothorax complicating the VPLS: (a) Impaired pleural
absorptive capacity, due to pleural damage secondary
to prior infection and/or chronic exposure to CSF and
(b) excessive drainage of CSF into the pleural space.[3,7]
Shunt over drainage is seen in 10–12% of patients
with VPS and may manifest as slit ventricle syndrome,
intracranial hypotension syndrome, subdural
fluid collections, craniosynostosis, ventricular
compartmentalization, and cerebellar tonsillar
herniation.[8] The symptoms of over drainage can be
very similar to those of underdrainage, though there
are important differences. Headaches, dizziness, and
fainting occur and are often worse after getting up from
lying down, whereas the headaches caused by high
CSF pressure are often worse on waking, before rising
in the morning. Intracranial hypotension syndrome
is usually a late complication reported 5–17 years
after the shunt placement and commonly affects
adolescents and older patients and presents with
triad of postural headache, diffuse pachymeningeal
gadolinium enhancement, and low CSF opening
pressure.[9,10] We hypothesized that our patient might
have VPLS malfunction leading to CSF over drainage
as suggested by the magnetic resonance imaging
brain although our patient did not show any signs of
intracranial hypotension or it may be a consequence
of decreased pleural absorptive surface, which lead
to gradual accumulation of CSF. Rapid drainage of
hydrothorax could also lead to sudden drop of CSF
pressure in brain and cause intracranial hypotension
syndrome, but this complication was avoided by slow
drainage of CSF, in our patient, over 48 h and later
VPLS was exteriorized at significant height to avoid
intracranial hypotension.
In our case, there was a delay in diagnosis by the
practitioner, which led to slow accumulation of CSF
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in pleural space leading to severe life‑threatening
massive hydrothorax. Diagnosis at our center was
also delayed initially due to lack of proper history and
also as the initial emphasis was on the management of
severe life‑threatening episode and chest X‑ray could
only be done after intubation, which was inevitable at
the situation. The child was later successfully treated
with drainage of CSF and later conversion of VPLS to
VPS. The message conveyed by this case report was to
emphasize getting early chest X‑ray with the first sign of
respiratory distress in these patients with VPLS to avoid
such severe life‑threatening episodes as a complication
of shunt malfunction.
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