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Abstract
Background Bladder perforation by ventriculoperitoneal
shunt is a rare complication that has been describe in 19 cases
in prior literature.
Case description This work describes the case of a 4-month-old
baby who presented with extrusion of the distal catheter through
the urethra. The patient underwent a laparotomy; the catheter was
cut close to the bladder wall and repositioned into the peritoneal
cavity. The bladder wall was sutured, and the remaining distal
portion of the catheter was removed through the urethra.
Discussion and conclusion Based on this single experience and
a literature review, the authors classified the clinical signs and
symptoms of bladder perforation by the ventriculoperitoneal
shunt catheter. Finally, the authors propose a more conservative
approach for this rare complication.
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Introduction

Perforation of an abdominal viscera and/or extrusion of the
distal catheter of ventriculoperitoneal (VP) shunts are rare

complications that have been described in prior literature.
Colonic perforation is less infrequent than bladder or stomach
perforations. Catheter extrusions may occur through the anus,
vagina, urethra, mouth, scrotal skin, or umbilicus [1, 2].

Based on a literature review, 19 reported cases of bladder
perforation have been found so far. This rare complication has
an unknown pathophysiological mechanism and diverse clin-
ical manifestations. Because of its rare frequency, bladder le-
sion treatment and shunt management are not consensual.
However, the majority of authors recommend the replacement
of the shunt system and treatment with antibiotics [1, 3–19].

The present study reports on a patient whose peritoneal
catheter was exteriorized through the urethra. The ap-
proach proved to be more conservative and successful.
Based on this single experience and a literature review, a
different type of management for this rare complication is
proposed.

Background

Bladder perforation by the shunt catheter is a very rare
complication. The authors of this study, therefore, did a
literature review in PubMed, using the following key-
words: bladder perforation and ventriculoperitoneal shunt.
The references of the selected articles completed the re-
search. Twenty articles were identified, but three were
discarded (one case of iatrogenic bladder perforation,
one case of ventriculovesical shunt, and another in which
the bladder perforations were not related to the VP shunt).
In total, 19 reported cases have been found in the litera-
ture so far. These 19 cases, plus the present study, are
summarized in Tables 1 and 2 and compose the literature
data used in the sections below [1, 3–19].
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Clinical manifestation

This complication can be seen in both sexes and at all ages,
and tends to be more common in children. However, this
higher incidence is mostly related to the fact that the VP shunt
is more prevalent at this age. The present case is the youngest
patient in the literature.

The etiology of hydrocephalus has no relation to this com-
plication. Hydrocephalus associated to spina bifida appears
more frequently, but many other etiologies are also described.
Some authors [2, 6, 7, 11] have reported that the bladder
perforation may be associated with a higher volume within
the bladder, but this feature was present in only five (25 %)
of the patients. The present case had a normal bladder. The
time interval between the last shunt surgery and the occur-
rence of the complication is quite different in the literature,

varying from 2 months (the present case) to 8 years. Bladder
perforation occurred after the first shunt insertion in four out
of the nine patients whose data were available. In three cases,
many revisions have been reported. Thus, it can be speculated
that previous surgeries do not increase the chance of this
complication.

According to the collected data, it can be concluded that
bladder perforation is a rare, unpredictable, and unavoidable
event. However, once it occurs, what would be its natural
evolution? How might it appear, so that doctors can suspect
and diagnose it?

Inside the bladder, the catheter may stay for a given period
and/or exteriorize through the urethra. Catheter extrusion was
present in 12 cases (60 %). Based on the literature review, it is
not possible to conclude the exact time interval between the
moment the catheter perforated the bladder wall and when the

Table 1 Demographic and
clinical aspects of 20 patients with
bladder perforation by
ventriculoperitoneal shunt
catheter

Features Number of cases (total of cases) Percentage (%)

Age
≤18 years 15 (17) 88
>18 years 2 (17) 12
Missing data 3 (20) 18

Gender
Male 7 (15) 47
Female 8 (15) 5
Missing data 5 (20) 25

Type of bladder
Normal 15 (20) 75
Augmented 5 (20) 25

Hydrocephalus etiology
Spina bifida 6 (20) 30
Congenital 4 (20) 20
Post-hemorrhage 3 (20) 15
Tumor related 3 (20) 15
Others 4 (20) 20

Number of shunt revisions
No revision 4 (9) 44
One revision 2 (9) 23
Many revisions 3 (9) 33
Missing data 11 (20) 55

Interval from last shunt surgery
≤ 1 year 4 (14) 29
1–5 years 7 (14) 50
> 5 years 3 (14) 21
Missing data 6 (20) 30

Clinical presentation
Catheter extrusion 12 (20) 60
Isolated sign 6 (12) 50
Accompanied by other signs 6 (12) 50

Urinary signs 8 (20) 40
Urinary infection 3 (20) 15
Disuria, urgency, frequency 5 (20) 25
Perfuration suspected 2 (20) 10

Abdominal pain 4 (20) 20
Infection 3 (20) 15
Meningitis 2 (20) 10
Abdominal abscess 1 (20) 5

Shunt status
No dysfunction 18 (18) 100
Missing data 2 (20) 10

Patients from literature review and the present case (references: 1, 3–19)
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diagnosis is established. Four articles reported the presence of
calculus inside the bladder, at least two of which were large.
Considering the fact that the formation of calculus is a long-
term process, one can speculate that the catheter may stay
assymptomatic inside the bladder for a long period before
being diagnosed. Ten (50 %) patients reported one or more
of the following signs and symptoms, not necessarily related
to urinary infection: dysuria, urgency, frequency, urinary re-
tention, hematuria, and abdominal pain. How long these signs
and symptoms lasted was poorly reported. Some articles men-
tioned a few days, but one [15] reported that they lasted for
3 months. It can therefore be speculated that these signs and
symptomsmay be related to the presence of the catheter inside
the bladder. If the perforation process is painful or if it can
appear in some specific way is difficult to pinpoint. However,

these reactions seem to be silent, given that six patients (half of
those with exteriorized catheters) presented a urethral extru-
sion of the catheter with no other symptoms. It is not possible
to say how long the catheter stayed inside the bladder before
its exteriorization.

Meningitis was observed in two of the 20 (10 %) reported
cases. Upon admission to the hospital, both patients showed
signs and symptoms of central nervous system infection. They
presented no urinary infection, but the catheter had extruded
through the urethra in both cases. The articles do not describe
how long the catheter had been in contact with the exterior
before the diagnosis. This could be important information,
because it can be speculated that the longer the exposure time,
the higher the chance of an ascending infection. On the other
hand, considering that the tubing exteriorization is quickly

Table 2 Treatment aspects of 20
patients with bladder perfuration
by ventriculoperitoneal shunt
catheter

Features Number of cases (total of cases) Percentage (%)

Approach

Laparotomy 6 (14) 43

Cystoscopy 5 (14) 36

None 3 (14) 21

Missing data 6 (20) 30

Bladder repair

Yes 8 (16) 50

No 8 (16) 50

Missing data 4 (20) 20

Foley/cystostomy

Yes 10

Missing data 10 (20) 50

Time of Foley

5 days 4 (7) 57

7 days 2 (7) 28

15 days 1 (7) 14

Missing data 3 (10) 30

Shunt management

Removal 9 (18) 50

External drainage 4 (18) 22

Revision 2 (18) 11

Removal of lost catheter 2 (18) 11

Redirection 1 (18) 5

Missing data 2 (20) 10

Antibiotic

Yes 11

1 day 1 (7) 14

2–7 days 2 (7) 29

8–14 days 4 (7) 57

Missing data 4 (11) 36

Missing data 9 (20) 43

Patients from literature review and the present case (references: 1, 3–19))
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noticed and most likely causes some degree of distress, one
believe that all of the patients sought medical assistance on the
same day of externalization, as occurred in the present case.
An abdominal abscess was detected in one patient, who also
had a urinary infection. Urinary infection was present in an-
other two cases. In summary, urinary infection was present in
three cases, none of which had catheter exteriorization or men-
ingitis. Based on this information, one may suppose that the
pathophysiological mechanism for shunt infection is ascend-
ing germs after external catheter contact. When the tubing
remains inside the bladder, the chance of shunt infection is
unlikely, particularly because this cavity is sterile.

Diagnosis

Based on data from the literature and the present case, one can
divide the clinical manifestation of bladder perforation by VP
shunt into two main categories: (1) exteriorization of the peri-
toneal catheter; and (2) urinary symptoms: dysuria, frequency
and urgency, urinary retention, and lower abdominal pain. For
those patients in the first category, the diagnosis is straightfor-
ward. For patients harboring VP shunts that present with uri-
nary symptoms, bladder perforation should be considered as a
differential diagnosis, and an ultrasonography should be per-
formed. It is important to stress that no patient presented a
shunt dysfunction.

Management and outcome

Themanagement of this complication consists of (1) treatment
of the bladder lesion and (2) management of the VP shunt.
The surgical approach was performed by laparotomy in six
cases and cystoscopy in five cases. In three cases, the perito-
neal catheter was cut at its subcutaneous passage on the tho-
rax, and the distal portion was removed through the urethra. In
six reports, these data were missing. The bladder was repaired
in eight cases, but not repaired in another eight patients. In
four cases, this information was not available. The four cases
presenting intravesical calculus were treated by cystoscopy in
order to fragment the stone and remove the catheter. However,
in one of these cases, the authors failed and had to switch to a
laparotomy, perform resection and repair the bladder wall. The
cystoscopic approach seems to be less invasive and, conse-
quently, more attractive. However, this does not allow for
bladder wall repair. No author reported urinary fistula or the
presence of urine inside the peritoneal cavity. During the sur-
gery of the present case, it was noted that the bladder orifice
was exactly the same as that of the catheter. Considering that
the bladder wall is mainly composed of muscular fibers and if
one keeps the bladder empty during the postoperative period
by inserting a Foley catheter, one could imagine that the

perforation can close spontaneously. On the other hand, one
can also suppose that the trajectory through the bladder can be
epithelized and not amenable for a proper sealing. Moreover,
tractioning the tubing and cutting it close to the inner surface
of the bladder would not allow the surgeon to be sure of the
exact position of the remaining catheter inside the abdomen.
Finally, literature on bladder trauma recommends the suturing
of the bladder wall in cases of intraperitoneal lesions [20].
Analysis from the National Trauma Data Bank concluded that
the mortality with or without surgical repair was 2.4 and
7.7 %, respectively. Compared with no repair, surgical sutur-
ing was associated with improved survival in both closed and
open injuries [21]. Considering that presented above, the au-
thors propose two kinds of approaches according to the clin-
ical presentation. (1) In case of catheter exteriorization
through the urethra (majority of patients), we recommend a
median suprapubic laparotomy, an inventory of the abdomen
cavity, slight catheter traction, tube cutting close to the blad-
der, its repositioning inside the peritoneal cavity, and bladder
repair. (2) In case of catheter retention inside the bladder, the
authors recommend a cystoscopic approach in order to re-
move the catheter, cutting the tube close to the inner wall of
the bladder, and the fragmentation of any apparent calculi.
Whatever the approach, it should be followed by the insertion
of a Foley catheter. The time period for vesical catheterization
ranged from 5 to 15 days in the literature, but the majority of
authors maintained it for 5 days. The authors believe this short
period is enough to allow the bladder wall to heal and would
not increase the chance of urinary tract infection or prolong
the patient’s hospital stay. Contrary to all other authors who
reported the use and length of antibiotic administration, we
opted to administer antibiotics for 24 h as a prophylatic, as is
common in any other ordinary surgery. The authors suggest a
longer use antibiotics only in cases of infection and, consid-
ering its site (urinary, meningeal, or abdomen) and germ, to
determine the specific drug to be used and its length of use.

Regarding the management of the shunt, the present case
followed the simplest approach when compared to the other
authors. The hardware was not removed, and the proximal
components were not touched. The literature review showed
the removal of nine shunts, four externalizations or implanta-
tions of external ventricular drainage, and two cases of shunt
revision. Analyzing the 20 cases from the literature (including
the present one), only two cases of shunt infection were found,
and in both, the patients presented signs and symptoms of
central nervous system infection. Based on these data, the
authors propose, in the case of bladder perforation, that if
the patient shows no sign or symptom of shunt infection, then
the surgeon should cut the peritoneal catheter close to the
bladder perforation and redirect the catheter tip in the abdom-
inal cavity, leaving the entire system in place. At the same
time, the surgeon should collect CSF samples for biochemical
analysis and culture. If the CSF shows any infection, use the
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appropriate course of antibiotics and change all the hardware
afterwards. If the patient presents a shunt infection, exteriorize
the distal catheter after cutting it close the bladder, with future
replacement of the entire hardware when the infectious pro-
cess has ended.

Exemplary case

A 4-month-old girl was brought by her mother to the
Emergency Ward of Hospital das Clínicas at the Federal
University of Minas Gerais. That morning, the mother had
noted the extrusion of the VS shunt catheter through the
baby’s urethra. According to the mother, the child was irritable
and had not been sleeping well for the last few days. She was a
pre-term baby that had been shunted at the age of 2 months
due to congenital hydrocephalus. The postoperative course
had proven uneventful. Upon physical examination, the baby
was alert, reactive, with no focal deficit. No meningeal signs
or fever was observed. The head’s circumference and the an-
terior fontanel were normal. The abdomen was soft and insen-
sitive upon palpation, with normal peristaltic sounds. A 10-
cm-length catheter was protruding through the urethra. A
computerized tomography scan of the head revealed an opti-
mally positioned ventricular catheter inside a normal sized
ventricular system. Radiographies of the skull, thorax, and
abdomen showed a normal positioning of the shunt system.
The distal catheter crossed the pelvis, reaching the proximal
third of the thigh.

After having obtained the parents’ consent and under gen-
eral anesthesia, the child underwent an infraumbilical, median
laparotomy. The cavity inventory showed no liquid or signs of
peritonitis; however, the surgeons could see the site where the
peritoneal catheter had penetrated the bladder wall (Fig. 1). No
urinary fistula could be observed. A few centimeters of the
catheter was removed and cut close to the bladder wall. A CSF
sample was collected, and the catheter tip was repositioned
inside the peritoneal cavity. The remaining distal portion of
the catheter was removed through the urethra, and the bladder
wall was closed in two layers by absorbable suture. The ab-
domen wall was closed, and a Foley catheter was inserted.
Cefazolin was administered for 24 h. The outcome of the
CSF analysis was normal. The mother reported that the child
slept better after the procedure. The Foley catheter was re-
moved on the seventh postoperative day, and the child was
discharged from the hospital the following day. The two-
month follow-up period has shown no abnormalities.

Conclusion

Bladder perforation by VP shunt catheter is a rare, unpredict-
able, and unavoidable event. It may appear in two forms. The

first and most common is catheter extrusion through the ure-
thra, making the diagnosis straightforward. The second is by
urinary signs and symptoms, inducing the physician to con-
sider this complication as a differential diagnosis in this clin-
ical scenario. The confirmatory diagnosis can be established
by an abdominal ultrasound. Associated shunt infection is
uncommon. Its treatment should be developed according to
the infection’s clinical presentation. If catheter extrusion is
present, the authors propose the performance of a laparotomy,
cutting the catheter close to the bladder perforation site,
followed by the redirectioning of the catheter tip and suture
of the bladder wall. The remaining portion of the catheter
should be removed at the urethra exit. If the catheter is retained
inside the bladder, the approach should be cystoscopic.
Exteriorization of the shunt should be reserved for uncommon
cases of infection. The time course of antibiotics is determined
by the presence and type of infection; otherwise, it should be
administered as a prophylactic for 24 h only.

Compliance with ethical standards

Conflict of interest The authors have no conflict of interest to declare.

Fig. 1 Intraoperative photography showing the suprapubic median
laparotomy, the bladder perforation site by the peritoneal catheter and
tubing exteriorization through the urethra
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