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1. Abstract
V-P shunt is the most common surgery done in paediatric hydro-
cephalus. Though the surgery remains as ‘minor’ in the arena of 
Neurosurgery, its complication surpass any boundary. Here we 
discuss a case of shunt complication which had malfunctioning 
shunt with both end malposition, cranial end occluded by septum 
and cortex and peritoneal end invading bowel. Surgery was taking 
a new course for dramatic appearance of COVID 19. 

2. Abbreviations: CSF- cerebro spinal fluid, VP shunt- ventricu-
lo peritoneal shunt; ICP- intracranial pressure; DRE- digital rectal 
examination; EVD- external ventricular drain; SARS-CoV-2: se-
vere acute respiratory syndrome coronavirus 2

3. Introduction 
Hydrocephalus is a medical condition characterized by the patho-
logical dilatation of the ventricular system of the brain resulting 
from inadequate passage of cerebrospinal fluid from its point of 
production within the cerebral ventricles to its point of absorption 
into the systemic circulation (most commonly due to aqueductal 
stenosis). Hydrocephalus may also occur due to CSF overproduc-
tion or defective absorption of CSF (most often, includes condi-
tions such as intracranial haemorrhage or meningitis resulting in 
damage to the arachnoid granulations, where CSF is reabsorbed), 
or venous drainage insufficiency [1]. 

Multiple lines of treatment for the management of hydrocepha-
lus have been proposed including medical and surgical strategies. 
Nonetheless, surgical CSF diversion procedures have shown su-
periority as a long-term treatment and have been considered the 
treatment of choice since the 1950s [2,3]. Different diversion 

techniques have been developed since 1905, including intracra-
nial bypass ventricular septostomy, third ventriculostomy and 
extracranial CSF shunting with implantation of valvular systems 
[4]. Widely adopted surgical procedure for the treatment of this 
condition is the placement of V-P shunt [5]. Like all other surger-
ies, V-P shunt surgery also has its own complications, distal end 
shunt malfunction, secondary to migration of the abdominal end, 
exposed shunt reservoir, exposed distal catheter, shunt obstruction, 
[6,7] large bowel perforation is a rare complication with incidence 
of 0.1-0.7% [8].

The coronavirus disease 2019 (COVID-19) has given rise to an 
unprecedented challenge to public health, medical communities, 
overall healthcare services worldwide. Likewise, COVID-19 
pandemic has had a major effect on paediatric neurosurgery. As 
appropriate diagnosis is very much challenging in the paediatric 
population and also due to their invasive nature, surgeries create 
concern for widespread disease transmission between patients and 
healthcare workers [9]. Beside the risk of high transmission, it has 
been seen that patients who are infected with COVID-19 are at a 
great risk in poor clinical outcome following surgery. Urgent neu-
rosurgical interventions for paediatric patients with SARS-CoV-2 
are rare. Different studies have shown that children appear to be 
less commonly affected by SARS-CoV-2 infection than adults, 
and to be more commonly asymptomatic [10,11,12]. We report an 
unusual case where both cranial and distal end were found in mal-
position and delaying of the treatment due to patient being infect-
ed with COVID 19. We present our institutional experience, treat-
ment dilemma, surgical management and outcomes of the patient.
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4. Case Report
 A 2-year-old boy presented with two times appearance of the dis-
tal end of v-p shunt tube through the anus, as presumed by the 
mother. The suspected whitish yellow worm like structure did not 
show any water dripping. During this period the parents also no-
ticed increase in OFC about 2cm within 2 months. The child was 
treated for congenital hydrocephalus 18 months back with a me-
dium pressure Chhabra shunt. His parents complained of delayed 
speech and inability to walk without support. On general exam-
ination baby was mildly anemic, non-icteric, no lymphadenopa-
thy, abdomen was soft, non-tender, and no organomegaly, bowel 
and bladder function normal. On inspection and DRE revealed no 
polyp, hemorrhoid or distal end of shunt. On neurological exam-
ination, the child was active and playful, sensation intact and all 
reflexes were normal except the child was unable to walk without 
support with signs of right sided hemiparesis. He was investigat-
ed with plain X-ray abdomen in erect posture (Figure 2), which 
showed the distal end of shunt tube in normal position, no sign of 
perforation (peritonitis) or free gas shadow under diaphragm was 
seen. A brain CT scan was also advised (Figure 1), which revealed 
apparently underworking shunt with left fronto-temporo parietal 
porencephalic cyst with hydrocephalus and cranial tip of V-P shunt 
burrowed within septum and frontal cortex of opposite side with 
moderate pressure effect. As there were no obvious clinical or ra-
diological features of peritonitis. Initially our plan was only shunt 
revision. But during revision both ends was found non-working 
and removal of the peritoneal end revealed soiling with fecal mat-
ter (Figure 3). But unfortunately, the cranial end could not be re-
moved even with cauterization, as it was strictly adhered in intra-
ventricular septum and we placed an EVD (Figure 4). So we had to 
leave the cranial end in place along with the valve and cut the rest 
of the shunt. The peritoneal end of the shunt was sent for culture 
sensitivity test along with CSF.

In immediate post-operative period we started empirical antibiot-
ics. From 2nd POD baby developed high grade fever and anti-
biotics were switched according to C/S report. Thereafter within 
2-3 days baby gradually became afebrile and overall clinical con-
dition improved. On 7th POD we planned to remove the cranial 
end but as the baby tested covid positive though asymptomatic, 
so the surgery was deferred. As he was asymptomatic for covid, 
we thought delaying infected cranial end removal is not wise. We 
planned for the second surgery on 10 days of COVID-19, which 
was endoscope guided removal of cranial end of the shunt but this 
attempt failed as well due to strict adherence of the cranial end into 
the septum (Figure 5). So we had to go for craniotomy to remove 
the cranial end (Figure 6). Previous EVD was removed and a new 
EVD was left at the craniotomy site. On post-operative period the 
CSF was reddish in color. So ventricular wash was given on two 
episodes at 4th and 7th POD after ventricular surgery. But as the 
color was not changing, we started Tranexamic Acid orally once 

daily and continued for 3 days. Consequently, CSF color turned 
straw from red (Figure 7). Then we repeated CSF Cytology and 
Biochemistry test which was within normal physiological limit, 
so finally we planned for revision V-P shunt procedure. After 1 
week, he was taken up for a shunt revision surgery with removal 
of EVD. Postoperatively, no further X ray or CT scan was done. 
The child had an uneventful recovery, was started on oral feeds 
and discharged after 10 days.

4.1. Follow up after 6 months: Child is walking without support 
and speech is more fluent. He caught up all developmental mile-
stones for his age.

Figure 1: CT scan of brain showing malposition of cranial end of V-P 
shunt.

Figure 2: X-ray abdomen

Figure 3: Peritoneal end of shunt soiled with fecal matter.
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Figure 4: In operative room before 2nd surgery.

Figure 5: Burrowed cranial end of shunt as seen through endoscope

Figure 6: Removed cranial end.

Figure 7: Change of CSF color from red to straw/orange color.

5. Discussion
Ventriculoperitoneal shunts are routinely placed for the manage-
ment of hydrocephalus. The epidemiology of shunt malposition 
is not well known. The complications related to VP shunt im-
plantation are reported to occur in 24%-47% of the cases [13,14]. 
Many of these complications require shunt revisions. Removal of 

the shunt (if infected) followed by creating alternative pathway 
for shunt drainage with administration of intraventricular empiri-
cal antibiotics delivers good result [15]. Malposition of both end 
of a VP shunt is quite unusual. Shunt malfunction is caused by 
occlusion of flow along the shunting device. The most common 
place for shunt malfunction occurs near the ventricular catheter 
from in growth of choroid plexus or other debris into the catheter. 
Though rare, adherence of cranial end within the brain parenchy-
ma could also be possible due to excessive insertion of the cathe-
ter. On the other hand, distal end occlusion in the peritoneal space 
can be precipitated by tissue ingrowth into the distal shunt tube 
[16]. According to the statistics of different studies, it has already 
been speculated that, within 2 years of V-P shunt surgery, approx-
imately 50% malfunction is seen in the proximal end, around 14% 
in distal end and 10% malfunction attributes directly to valve [14]. 
Though rare but gut perforation is a dreadful complication of V-P 
shunt surgery. It occurs in up to 2% of the cases and in majority of 
the cases the gut perforation does not produce any sign symptoms 
of peritonitis. It has high mortality rate around 15% [18]. Colon 
is the most common site for perforation, although perforation of 
the small bowel, stomach, and other hollow viscus has also been 
reported [6,14,19,20,21]. Children are more susceptible to intes-
tinal perforation due to weak bowel musculature [22]. There are 
different mechanisms through which gut can be perforated, such 
as, pressure necrosis of intestinal wall by the tube, foreign body 
reaction and silicon tube allergy. The perforation of the bowel lu-
men can also occur when the freely moving catheter gets adherent 
to the serosa of a viscus and the bevelled end of the tube, combined 
with the continuous water hammer effect of the CSF pulsations, 
penetrate the walls, and eventually perforate the viscus. Thereafter, 
the peristaltic waves drive the “foreign body” forward [23,25]. In 
the present case, a medium pressure Chhabra shunt was implanted 
for hydrocephalus that developed as a complication of obstruction 
of the shunt due to burrowing of the cranial end in brain parenchy-
ma and silent perforation into colon of peritoneal end.

In our case, the patient was operated for the malfunctioning of 
the VP shunt. He showed symptoms of raised ICP. Our initial sus-
picion was malfunctioning of the shunt due to perforation of the 
gut by the tip of peritoneal end of the shunt because the mother 
presumed 2 times appearance of tube like structure per rectally, 
though she did not notice any water dripping through it. No clini-
cal features of perforation or peritonitis was seen. It is important to 
note that, over 50% of patients with VP shunt gut perforations are 
asymptomatic with the most common presentation being the distal 
end of the shunt protruding out of the anus, in our case we did not 
noticed any such protrusion [8,24]. On radiological examination, 
X ray abdomen did not showed gas under diaphragm. There was 
no knotting of the shunt tube seen and there were no clinical fea-
tures of peritonitis and as the radiological report showed no abnor-
mality and clinically baby’s abdomen and DRE was quiet normal, 



http://acmcasereports.com                                                                                                                                                                                                                       4

Volume 8 Issue 9 -2022                                                                                                                                                                                                                                           Case Report

we ruled out gut perforation. But in retrograde analysis of X ray 
we found relevant points regarding silent gut perforation, such as 
distal end of the catheter following the tract of large bowel, tip 
of peritoneal end of catheter going well beyond the pubic sym-
physis, in our case, it was just above the pelvis [25]. However, 
the shunt seemed to be underworking according to CT scan im-
ages of the brain. So plan for revision of shunt was taken. Shunt 
malfunctioning case like this one, needs a series of management 
beginning from removing the shunt followed by exteriorization, 
control of infection and reinsertion of the shunt at an appropriate 
time. Asymptomatic cases without meningitis and peritonitis can 
be managed smoothly but in the era of pandemic, patients infect-
ed with COVID-19 takes new turn. Migrated shunts per colon are 
managed simply by removing the shunt per anus, after disconnect-
ing the shunt tube in the neck. Rest of the shunt system can then 
be removed through parieto-occipital incision. This avoids further 
hazard and laparotomy [26].

Since we were not sure of gut perforation, removal of the shunt per 
anus was avoided. During removal of the shunt, we discovered the 
peritoneal end of the shunt was entirely soiled with fecal matter. 
This proved his bowel/colon being perforated by the peritoneal 
end of the shunt. He had neither features of peritonitis before the 
shunt removal nor developed during postoperative period, and 
therefore, it was managed well without laparotomy.

Complete removal of the shunt was not possible due to entangle-
ment of the cranial end of the shunt. We did exteriorization, started 
intraventricular antibiotic Vancomycin via the EVD and continued 
intra venous antibiotics as well.

The possible reason for cranial end of shunt adherence within 
the brain parenchyma might be due to excessive insertion of the 
ventricular catheter. The simplest and safest way to avoid this 
complication is to take appropriate measurement of the ventric-
ular catheter from CT scan images. On another note, this patient 
was diagnosed with COVID 19 during his treatment. Baby had 
3 consecutive surgeries in the same admission period. The 2nd 
surgery (craniotomy) was performed while the baby was on 10th 
day of COVID-19 positive. Acute respiratory failure has been the 
most common complication of COVID-19 in adults. In contrast, 
children generally experience a mild illness [10,11,12] There is 
a chance of clinical deterioration following surgery who requires 
endotracheal anaesthesia in the COVID-19 affected paediatric 
population [24]. Complications like laryngospasm, bronchospasm, 
hypoxaemia can occur [27]. Fortunately, no major complication 
developed due to anaesthesia, delaying of surgery or surgery itself.

6. Conclusion
Any worm like structure through anus of a shunted baby needs 
careful evaluation. Surgeons must be experienced enough re-
garding length of cranial end. Drawing any conclusion regarding 
emergency surgery in active covid pediatric group demand further 
studies.
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