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PRESENCE OF A RETROAURICULAR PSEUDOCYST ARE
DIAGNOSTIC OF A PARTIAL VENTRICULOPERITONEAL
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Abstract. Ventriculoperitoneal shunt malfunction is frequently observed, with the ventricu-
loperitoneal shunt fracture being a prevalent etiology. The occurrence of ventriculoperito-
neal shunt malfunction is approximately 40% in the first year after implantation and increas-
es to 50% in the second year. Ventriculoperitoneal shunt fracture accounts for 15% of total
ventriculoperitoneal shunt malfunction incidents. Ventriculoperitoneal shunt fractures com-
monly occur due to calcification, immune reactions, and abrasions. The report describes
a 5-year-old child who exhibited ventriculoperitoneal shunt malfunction based on clinical
examination and CT scan findings. The patient presented with fever and pain in the postop-
erative wound located posteriorly to the left ear. Radiographic imaging of the cranium and
thoracoabdominal region revealed the presence of a ventriculoperitoneal shunt fracture
and a C5 spinal disconnection. Additionally, it was demonstrated that the distal catheter
had relocated to the abdominal cavity. The laboratory examination and cerebrospinal fluid
analysis yielded normal results. The fractured ventriculoperitoneal shunt was subsequently
removed and replaced with a new one. It is important to thoroughly investigate and com-
prehend ventriculoperitoneal shunt malfunctions, even during routine follow-ups.
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INTRODUCTION

ince John Holter’s invention of the shunt valve
S in 1959, ventriculoperitoneal shunt (VPS) has
been the primary treatment technique for hy-
drocephalus. Although complications have been re-

duced, the therapy of this frequent neurosurgical ill-
ness is still difficult [1].

During the first year following implantation, the in-
cidence of VPS malfunction is roughly 40%, and in
the following year, that number rises to 50%. The
failure of a VPS can be brought on by a number of
factors, including infection, excessive drainage, and
a variety of mechanical issues, including obstruction,
migration, disconnection, and fracture. Mechanical
VPS failure might be difficult to diagnose because of
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conflicting reports in the medical literature on the ef-
fects of disconnected or broken shunts. Concerning
patient follow-up, diagnostic procedures, and treat-
ment strategy, a wide range of perspectives has been
recorded [2].

One type of VPS dysfunction is a fracture. 15% of
all incidents of VPS malfunction involve a fractured
VPS. Before the ages of 15 and 17, VPS fractures are
more common in young boys than in adults. Immune
responses, calcification, and abrasion can result in
VPS dysfunction and cause VPS fracture. Repetitive
twisting movements of the neck and persistent shunt
stretching, when fibrosis from the development spurt
has bound it, together are two risk factors that con-
tribute to VPS fracture. In some cases of VPS frac-
ture, cerebrospinal fluid (CSF) flow still occurs, even
when there is no good drainage because of the skin
tunnel formed by tissues around the catheter [2, 3].

In pediatric scenarios, VPS fractures are most fre-
quently seen throughout the patient growth phase
and as their height increases. The connection side of
the repetitive pressure is where the majority of VPS
fracture cases are reported. Fractures typically occur
in the lateral-cervical region, the temporal site, or the
chest wall region, all of which correspond to preva-
lent calcification sites and stretching catheter zones
[2, 3].

CASE PRESENTATION

A 5-year-old child was referred from a peripheral hos-
pital due to pain in the surgical wound behind their
left ear for the past week before admission. The pain
was intermittent and accompanied by swelling in-
creasing in size around the left Keen’s point where
the VPS was inserted. There were no symptoms of
high intracranial pressure.

The patient relatives reported three-year seizures
based on the prior hospital medical record and VP
shut inserted in the same year. During the seizure,
the patient’s right hand and right leg began to twitch
in unison, while the patient was running a fever. The
patient was referred to our hospital and was diag-
nosed with Dandy—Walker syndrome [4, 5] poren-
cephalic cyst, and hydrocephalus. The patient had a
left VPS insertion on Keen’s point, and the surgery
was performed on May 13, 2016. The patient did not
visit routinely the Neurosurgery or Pediatric Clinic for
follow-ups.

Based on the clinical examination, swelling and pain
were found in the retroauricular region (Fig. 1A,B,C).
There was no hyperemia in this area or on the perito-
neal catheter tract. The score on the Glasgow Coma

Scale (GCS) was 15. The pupils were the same size
and moved in response to the light. There were no
signs of meningitis.

C

Fig 1. A: Swelling around the chamber of the VPS on the
retroauricular region, B—C: Skull radiography AP/Lat., re-
spectively

The skull and thoracoabdominal radiography on July
28, 2021, showed a shunt fracture and disconnection
at the level of the fifth cervical spine (Fig. 2) and a
free distal catheter in the abdominal cavity (Fig. 2).

The patient’s laboratory examination and CSF analy-
sis were normal. A computed tomography (CT) scan
with contrast on July 28, 2021, revealed no active hy-
drocephalus and no signs of meningitis, but Dandy—
Walker syndrome, porencephalic cyst, and cerebellar
edema were still present (Fig. 3A).

Based on the findings, the patient was diagnosed
with a partially malfunctioning ventriculoperitoneal
shunt due to a shunt fracture into the abdomen, with
retroauricular pseudocyst. During the operation, we
found a fracture of the catheter at the fourth cervical
spine level. The distal part of the peritoneal catheter
migrated into the peritoneal cavity, and therefore,
shunt removal and reinsertion of the new shunt were
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necessary. The CSF was still drained through the
tissue tunnel of the peritoneal catheter. On August
4, 2021, removal of the fractured shunt and reinser-
tion of the replacement shunt at the left Kocher’s site
were accomplished. Brain swelling subsided, yet hy-
drocephalus is still active, as seen on a CT scan (Fig.
3B) taken after surgery.

Fig. 2. Thoracoabdominal radiograph presenting a cath-
eter placed distally in the abdominal cavity

DISCUSSION

The challenges associated with VPS can be bro-
ken down into two categories: mechanical and non-
mechanical. Some of the mechanical issues include
blockage, disconnection, and movement. Infection

and distal compartment-related issues such as pseu-
docyst development, ascites, and pleural effusion are
examples of the non-mechanical consequences [6].
A lack of regular epidemiological data has hindered
disease awareness and caused inequitable resource
allocation for patient treatment and research [7]. In
this study, misplaced hardware and proximal occlu-
sion were the most common complications in chil-
dren. 30-day complication rates imply a high rate of
additional problems. Multi-targeted techniques that
reduce misplacement may lower revision rates [8].

Shunt migration is the relocation of a portion or the
entire shunt system (proximal or distal catheter/res-
ervoir/valve) from its designated compartment to a
new compartment, which may or may not be related
with shunt failures [6]. In this case report, the distal
catheter of the VPS was found migrating to the peri-
toneal cavity with a partial malfunction of the VPS.

Subcutaneous pseudocyst usually presents as a lo-
calized mass. Pseudocyst of the retroauricular re-
gion is a benign cyst resulting from the accumulation
of the CSF in the subcutaneous space because of
a disconnection of the shunt tube [6]. In this case,
based on clinical and laboratory examinations, there
was no evidence of infection.

The most typical signs of shunt malfunction include
headaches, nausea, and sleepiness, yet the patient
in this case did not report any of those symptoms.
This is because there was still CSF drainage through
the pseudotubing around the space of the catheter,
albeit not too adequate. Therefore, not all cases of
shunt fracture are related to malfunction; some cases
show only partial malfunction. The suggested meth-
odology is a realistic, easy, and minimally invasive

Fig 3. Preoperative (A) and Postoperative CT scan (B)
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method for properly diagnosing VPS malfunction,
detecting the exact level of system failure, and tailor-
ing surgical VPS repair to avoid unnecessary system
replacement [9].

Patients having inserted shunts must be monitored
throughout time in order to detect shunt malfunctions
in a timely manner and to identify circumstances that
provide a risk for shunt fractures. In addition to clini-
cal follow-ups, routine radiological follow-ups, such
as brain CT scans or MRIs, are frequently conducted
[10].

Some fractures can only be accidently located during
normal scar [4, 11]. By functioning as a channel, scar
tissue around the shunt catheter may allow cerebro-
spinal fluid (CSF) to travel between the catheter’s
two broken ends, as seen in this youngster, whose
auricle protruded around the catheter [12].

There are instances where a severed distal segment
may enter the peritoneal cavity, but unless there are
symptoms of an infection in the abdomen or unex-
plained abdominal pain, this condition can proceed
unnoticed. Before deciding to remove a fractured
catheter segment, an abdominal examination is nec-
essary [11]. Our patient was found to have bifurcation
fractures of the skull and abdomen. There were no ab-
dominal symptoms. Therefore, the removal of the frac-
tured catheter shunt was not necessary [13, 14, 15].

Shunt disconnection and fracture accounted for 15%
of shunt failures in a study of Aldrich and Harmann,
and occipitally positioned shunts were more likely
to dislocate than those at the front of the body [16].
Unishunt systems effectively address and resolve
this particular concern where multicomponent sys-
tems are sometimes necessary, and many surgeons
choose to link the ventricular catheter to a proximal
valve or reservoir. VP shunts with ventricular cathe-
ter-reservoir connections in the frontal area, where
motion is limited, are not likely to detach. Avoid occip-
itally implanted shunts with distal connections [16].
This research confirms previous findings that 6.66%
of occipitally-placed shunt problems involve shunt
fracture. In addition, it was discovered that occipito-
parietal VP shunts are more prone to problems than
frontal VP shunts. Specifically, 10.4% of patients un-
dergoing occipitoparietal VP shunt and 6% of those
undergoing frontal type experienced problems [16].

Previous research has shown that both age and eti-
ology play a role in determining how likely it is that a
shunt would break first [17, 18, 19]. In line with our
findings, recent research has shown that age and
etiology may be highly related to shunt revision for
a variety of reasons, including growth and bone de-
velopment.

Detailed clinical tests and imaging, such as radiog-
raphy and CT scans, should be undertaken when a
patient comes with pseudocyst and symptoms of el-
evated ICP to detect the risk of shunt fractures.

CONCLUSION

Shunt fracture may cause a total or partial malfunc-
tion of the shunt. A pseudocyst can cause a partial
malfunction of the shunt due to the accumulation of
CSF in the subcutaneous space. Pseudocyst on the
shunt tract should be investigated if there is shunt
fracture or not. Additionally, CSF drainage can be
evaluated clinically and by CT re-evaluation.

In this case, treating the patient with VPS fracture ac-
companied by retroauricular pseudocyst and free dis-
tal catheter in the abdominal cavity without any infec-
tion only required the removal of the shunt, replacing
it with a new one and leaving a free distal catheter in
the abdominal cavity.

Informed Consent Statement: This study has gained
Informed consent from the patient family.

Disclosure Summary: The authors have nothing to dis-
close.
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