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ABSTRACT

Background: Ventriculoperitoneal shunt (VPS) insertion is one of the most common neurosurgical procedures
done around the world to treat hydrocephalus. The occurrence of spontaneous migration of the peritoneal
shunt catheter into the thoracic cavity is a very rare complication; we report here case number 27 of respiratory
complications of a VPS in a patient with normal-pressure hydrocephalus (NPH).

*Corresponding author: Case Description: A 76-year-old woman with Alzheimer’s disease and anosognosia was diagnosed idiopathic
Richard W. Walker, NPH treated surgically with a VPS. Pleural effusion and pulmonary complications occurred 4 weeks after the
Virtual Primary-Care insertion of the shunt due to the spontaneous migration of the peritoneal catheter of the VPS into the thoracic
Connection, LLC and Canopy cavity. The hydrothorax of cerebrospinal fluid was drained and the distal catheter was removed and replaced. The
Health, Houston, Texas, patient made an uneventful recovery.

United States. Conclusion: Due to the rarity of this complication, there are no standard corrective procedures. Some of the

rww002019@gmail.com methods used to diagnose and successfully treat this rare complication of the VPS are presented.
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pol INTRODUCTION

10-25259/SNI_486 2022 Pleural effusion is a rare complication of a ventriculoperitoneal shunt (VPS) surgery with only

Quick Response Code: 26 cases reported between 1977 and 2020 due to spontaneous migration of the peritoneal
shunt into the thoracic cavity. The respiratory complications from thoracic migration and
penetration from the peritoneal space are pleural effusions, bronchial perforation, pneumothorax,
and pneumonia.”! Despite the elevated frequency of this neurosurgical procedure, respiratory
complications of the VPS are extremely rare without standard corrective procedures.” The approach
to solving these complications depends on the type of respiratory complication present and the age
of the recipient - pediatric or adult. In the case reported here, after several weeks of postoperative
improvement, the patient’s recovery regressed and she began demonstrating respiratory compromise.
The several steps required to resolve the pulmonary complications are detailed.
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CASE REPORT

This 76-year-old Black woman developed Alzheimer’s
disease (AD) progressively and slowly over a 21-year period
followed in the past 2 years by alterations in ambulation with
slightly irregular gait. Over the next 18 months, she began to
demonstrate further declines in cognition, bladder and stool
incontinence, and worsening gait accompanied by loss of
balance. Six months before the VPS placement, the patient
was ambulatory but required constant assistance due to severe
loss of balance and near-complete incontinence. The diagnosis
of AD had been confirmed with neuropsychiatric testing
and brain imaging in 2015. She received regular assessments
from primary care, neurology, and geriatric psychiatry;
medications included sertraline (100 mg QHS), quetiapine
(25 mg QHS), lisinopril (25 mg QD), Vitamin Ds (5000 IUs
QD), and 5-methyltetrahydrofolate (1330 mcg QD) due to a
single-nucleotide polymorphism of 5-MTHFR C677T.

In February of 2021, the patient fell for the 3™ time in
4 months. The previous two falls were minor resulting in
abrasions. However, with the third fall, she hit the right
posterior side of her head, which prompted a computerized
tomography (CT) of the head and neck in the emergency
department. On review of the two CT scans (2015 and 2021),
her neurologist (GCR) noted that ventriculomegaly had
developed. The Evans index™!'® comparison between the two
CT studies was 0.31 and 0.38, respectively (normal <0.30).
In the presence of ventriculomegaly and with a clinical triad
of abnormal gait frequent falls, incontinence, and cognitive
decline, a diagnosis of NPH was considered.® A large-
volume lumbar puncture (LP) with drainage of 37 mL of
cerebrospinal fluid (CSF) demonstrated clinical neurologic
improvement post-LP and confirmed the diagnosis of NPH.
The consulting neurosurgeon (YJZ) inserted a VPS on
3.31.2021. Postoperatively, abdomen X-rays confirmed the
proper placement of the VPS with the distal catheter in the
right side of the peritoneal cavity [Figure 1].

Her immediate postoperative recovery was progressing well
with resolution of the incontinence, imbalance, and with
cognitive improvement. To regain strength, mobility, and
function, she received physical and occupational therapy (PT/
OT) and cognitive nursing care resulting in improvement in
all of the above fields. Within the 4™ week, some regression of
the gait problem was observed and a repeated CT of the head
showed an Evans index still at 0.38. Therefore, the flow of the
VPS valve was increased by neurosurgery.

Within a day or two of the increased VPS flow, the patient
began having dyspnea on exertion, shortness of breath,
fatigue, and worsening cognition. Blood pressures remained
normal, with repeated pulse oximetry (SaO,) levels of
97-98%. Her pulse rate during the postoperative period and
during PT/OT ranged from the mid-90s to mid-80s, but
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then she began having tachycardia (pulse 100-110 bpm). She
was now also experiencing mouth breathing and grunting
with exertion. She developed 2+ bilateral pitting edema
that did not resolve after resting supine for 8 h. No venous
neck distention nor orthopnea was observed. The increasing
respiratory challenges necessitated the discontinuation of all
PT/OT. Physical examination by her PCP was unremarkable,
including no clinical evidence of respiratory disease and normal
laboratory workup. EKG showed left ventricular deviation.
A 2-view chest X-ray showed, “new, small right costophrenic
angle effusion. VP shunt tubing on the right. Tubing was
coiled over the thoracic region with tip projected near the
thoracolumbar junction; position of the distal shunt tubing is
unclear” [Figure 2]. CT of the lungs with contrast was negative
for pulmonary embolism but confirmed the hydrothorax
and showed some atelectasis. Bilateral venous Doppler of the
lower extremities was negative for thrombophlebitis. She was
admitted to the hospital and on review with the consulting
pulmonologist and the hospitalist (OA), it was determined that
the distal VPS catheter was no longer inside the abdomen but
had migrated cranially with the tip terminating in the thorax.

The interventional radiologist performed ultrasound-guided
thoracentesis and removed from the right pleural space 400 cc
of clear fluid consistent with CSF that was sent for extensive
infectious workup and cytology review. Immediately
postprocedure, the patients respiratory challenges began to
resolve.

Neurosurgical treatment

The patient was transferred from the local hospital to a
tertiary care hospital at the Texas Medical Center, where
the original neurosurgeon (YJZ) replaced the VPS catheter.
Surgical removal of the distal portion of the shunt is, generally,

X |
Figure 1: Abdomen X-rays showing
placement of the distal catheter of
the ventriculoperitoneal shunt in the
right side of the peritoneal cavity.
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the main method of treatment for this complication. In this
case, the distal portion of the shunt that extended from the
level of the right clavicle into the thoracic cavity was removed
and replaced with another catheter going cephalad from the
peritoneum to reconnect with the proximal portion of the
VPS at that point. After recent VPS placement, noncontrast
CT head is routinely performed. Furthermore, radiographs
of the skull, neck, chest, and abdomen (“shunt series”) are
essential in evaluating the structural integrity and proper
anatomical position of the system. Although very rare in
occurrence, distal catheter migration can be readily detected,
and appropriate corrective measures can be applied.

In addition to AD and NPH, this patient concomitantly suftered
also from anosognosia or “impaired awareness of the illness.4!%!
Therefore, she never complained to the PT/OT therapists, nurses,
caregivers, or doctors of any respiratory difficulty although it
became increasingly clear to the caregiver, her husband, and
a retired physician, that something was clinically wrong and
worsening. Anosognosia is a neuropsychiatric condition that
may occur in patients with stroke,"®'”! brain tumors, AD, and
Huntington’s disease. It was originally recognized in 1914 but
became widely recognized in the late 1980s.

The possible presence of anosognosia should be suspected in
adult patients with cognitive or neurological deficits and when
present it requires the clinical team to work closer with the family
members and caregivers to prevent potential complications
caused by the patients’ lack of complaints.”’ The heightened
awareness must cover the various potential complications that
may occur over time. Anosognosia is obliquely referred to in
training nurses on how to recognize postoperative complications
in VPS patients®®! but it should be mentioned as a possible
component of VPS complications that must be addressed by
care coordinators or at discharge planning.

DISCUSSION

Annually, approximately 30,000 VPS procedures are
performed in the US alone.” Mechanical failures and
infections are known complications of VP shunt placements.
VPS failures are most commonly due to mechanical shunt
failures in the first 2-year postplacement.”?! Infections
causing malfunctions account for approximately 5-15%.
Pleural effusions due to VPS are rare, occurring mainly in
children, 13192124 and with 60% of all pleural effusions being
associated with the distal catheter migration into the thorax.

The mechanism of VPS pleural effusions is unclear and several
hypotheses have been proposed including leaking of CSF
into the thoracic cavity causing a pleural effusion through
congenital diaphragmatic openings such as the Morgagni
foramen and/or Bochdalek foramen,?” local inflammatory
reactions, and diaphragmatic erosion due to repeated VPS tip
microtrauma.’®! Furthermore, the negative intrathoracic

pressure against the opposite, positive intra-abdominal
pressure, may cause the fluid shift into the thoracic cavity.!'>2!2!

In general, the major differential diagnoses for pleural effusions
include cardiovascular, infectious, malignancy, or iatrogenic
causes. Other etiologies such as vasculitis, connective tissue
diseases, and lymphatic abnormalities as well as other rarer
causes would be less likely to present initially as an isolated
pleural effusion without any other signs or symptoms of the
coexisting disease condition.

The differential diagnosis of a unilateral pleural effusion may
be further narrowed to primarily iatrogenic, infectious, or
due to a malignancy. Pleural effusions due to heart failure are
typically bilateral but when unilateral, they are usually right
sided as seen in this case.

Table 1 summarizes the potential mechanism of action for
the cause of the cephalad VPS migration of the distal tip of
the catheter, penetrating into the thoracic cavity.!'”

Figure 2: Chest X-ray demonstrating migration
of the distal end of the ventriculoperitoneal
shunt catheter inside the right side of the
thorax. The proximal end of the catheter can
be seen traversing the diaphragm from the
abdominal cavity. A small right costophrenic
angle effusion is also present.

Table 1: Potential causes of migration of distal catheter of VPS.

o A shorten catheter length

« Failure to fix the VPS catheter to peripheral tissues

o The slow retraction of the catheter tip up into the thorax due to
negative inspiratory pressure

« Continuous pressure of the upper part of the catheter causing
fibrosis and eventual perforation of the adjacent diaphragm

« Spontaneous, direct migration through the diaphragm into the
thorax with subsequent abdominal inflammation

« Passage of the shunt into the thorax through a hiatus or
congenital opening in the diaphragm
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CONCLUSION

In this case review, we described the development of a CSF
pleural effusion in a patient with a VPS malfunction due to
migration of the distal catheter from the peritoneal space
into the thoracic cavity through the diaphragm. Drainage
of the CSF pleural effusion by an interventional radiologist
followed by neurosurgical removal and replacement of the
distal catheter from the level of the sternum to the pleural
cavity with adjustment of the VPS valve allowed optimal
drainage of the NPH.
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