www.clinicalimagingscience.org

D ScientificScholar®

SN Journal of Clinical Imaging Science

Publisher of Scientific Journals

Case Report Cardiopulmonary Imaging

Ventriculoperitoneal shunt catheter migration to the
pulmonary artery: A rare case report

Jie Tan', Zhuo Li', Zhijun Li', Peng Yan'

'Department of Interventional Vascular Surgery, Hunan Provincial People’s Hospital, Changsha City, China.

*Corresponding author:
Peng Yan,

Department of Interventional
Vascular Surgery, Hunan
Provincial People’s Hospital,
Changsha City, China.

ypjoinnow@hunnu.edu.cn

Received: 09 February 2025
Accepted: 04 April 2025
Published: 02 May 2025

DOI
10.25259/JCIS_21_2025

Quick Response Code:

ABSTRACT

Ventriculoperitoneal (VP) shunts are commonly used to treat hydrocephalus by diverting cerebrospinal
fluid from the ventricles to the peritoneal cavity. Migration of the VP shunt into the heart and pulmonary
artery is a rare complication. Herein, we described a 67-year-old man with a VP shunt catheter that migrated
through the venous system into the pulmonary circulation, highlighting early diagnosis with imaging and symptoms.
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INTRODUCTION

Ventriculoperitoneal (VP) shunts are the standard treatment for hydrocephalus and work by
redirecting cerebrospinal fluid from the ventricles to the peritoneal cavity.! While these devices
are generally effective, they can cause a number of complications. More frequently encountered
issues include infections, obstructions, and disconnections of the catheter; however, rare
complications can present significant risks.” A rare but serious event is migration of the shunt
catheter to an unintended anatomical site, such as the pulmonary artery.

The first known case of VP shunt migration into the pulmonary artery was described by
Morell et al. in 1994, when the patient experienced life-threatening complications from this
unusual shunt malfunction.®”? Although such cases are uncommon, they demonstrate the
potential for catheter migration to atypical locations with serious consequences. Since the initial
report, additional cases have emerged, underscoring the need for clinicians to recognize and
promptly manage this rare complication.

In this case report, we detail the migration of a VP shunt catheter into the pulmonary circulation
through the venous system. We highlight the critical role of early imaging and symptom
recognition in diagnosing and managing this rare complication.

CASE REPORT

A 67-year-old male patient had fainting and head impact 4 months ago, with unconsciousness
and vomiting as the main clinical symptoms. A computed tomography (CT) scan performed at
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a local hospital showed limited subarachnoid hemorrhage.
The local hospital provided timely treatment to reduce
intracranial pressure (ICP) and protect the brain and
carried out follow-up rehabilitation treatment after the
symptoms were relieved. However, the right limb trembled
severely suddenly during rehabilitation 3 months ago.
Emergency CT scan showed an enlarged subarachnoid
hemorrhage. The patient was transferred to a local tertiary
hospital for emergency subdural burr hole drainage to
relieve intracranial hypertension. The patient was admitted
to our center approximately 2 months ago with right limb
dysfunction, disorganized speech and behavior, memory
loss, and complete inability to care for himself. The plain CT
scan of the head showed hydrocephalus and cerebral edema,
and the estimated ICP by lumbar puncture was 95 cm
H,O, which was severely elevated. After multidisciplinary
consultation, VP shunt was selected to relieve the
hydrocephalus. A repeat head and thoracic CT scan were
performed 4 days after the VP shunt was established, and
the radiologist reported that the VP shunt catheter was
in the correct position [Figure 1]. After the VP shunt was
established, the symptoms related to hydrocephalus and
cerebral edema were relieved, and the shunt functioned
normally.

However, the patient’s neurological symptoms worsened
2 weeks ago, accompanied by palpitations and dyspnea,

and he was admitted to the hospital again. CT of the head
and chest showed migration of the VP shunt catheter
to the right heart with its tip located within the main
pulmonary artery [Figure 2]. To tackle this migration, the
scalp was incised through the original right postauricular
incision to capture the displaced VP shunt catheter and
it was removed under ultrasound guidance without node
and adhere. Subsequently, a new VP shunt catheter was
placed through the right subcutaneous tunnel, and ventral
cerebrospinal fluid (CSF) drainage was effective. Post-
operative CT showed that the VP shunt catheter was
placed normally [Figure 3]. Symptoms related to cerebral
edema were relieved after surgery, and the patient was
discharged without other complications.

When we retrospectively reviewed the CT scan after the
initial VP shunt surgery [Figure 1], we found that the
shunt catheter was passed in the wrong direction through
the neck, deep to the sternocleidomastoid muscle, and
penetrated the right internal jugular vein, with unclear
surrounding margins and sternocleidomastoid muscle
[Figure 1d-f].

DISCUSSION

Migration of a VP shunt catheter into the pulmonary artery,
first described by Morell et al. in 1994, is an exceptionally

Figure 1: A 67-year-old man’s head and thoracic CT scan, taken 4 days after the initial VP shunt
surgery. (a-c) show the full course of the VP shunt catheter from the third ventricle to the peritoneal
cavity (solid white arrow). (d-f) illustrate the catheter penetrating the right internal jugular vein, with
unclear surrounding margins (dotted white arrow) and sternocleidomastoid muscle (dashed white
arrow).
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Figure 2: A 67-year-old man’s head and thoracic computed
tomography (CT) scan, taken 2 months after the initial
ventriculoperitoneal (VP) shunt surgery. (a and b) show
coronary CT images demonstrating the migration of the VP
shunt catheter through the jugular vein and superior vena cava
into the right heart (solid red arrow). (c) shows a maximum
intensity projection reconstruction of the migrated VP shunt
catheter. (d) displays a sagittal CT image showing the tip of the
migrated catheter located in the pulmonary artery trunk (solid
red arrow).

rare yet potentially life-threatening complication of shunt
placement.”! Clinical presentations of this condition vary,
often including signs of shunt malfunction, respiratory
distress, neck pain, or, in some cases, the absence of
immediate symptoms.*?

Timely diagnosis relies heavily on imaging techniques.
Chest X-rays are typically the first step, providing an
initial assessment of the catheter’s position. CT scans, with
or without 3D reconstruction, are valuable for mapping

the catheter’s pathway and identifying complications like
kinking or knot formation. In addition, echocardiography
and angiography play crucial roles, with the latter aiding
in both diagnosis and planning for potential catheter
retrieval.*%!

Therefore, we combined relevant published studies and
our case to summarize several mechanisms of VP shunt
migration into the venous system. Migration is typically
caused by accidental penetration of vascular structures
(e.g., jugular veins) during catheter tunneling or
placement.*”! Negative intrathoracic pressure and venous
blood flow facilitate the catheter’s movement into the
cardiac system and pulmonary vasculature. In addition,
chronic erosion of vessel walls by the catheter has also
been noted as a cause.! Two factors mentioned by Li
et al. may promote the migration of catheters.!® First, the
subcutaneous tissue of the neck is thin, making it easier
to damage the jugular vein during catheterization, so the
frequency of catheter displacement is higher. Second,
high-intensity rehabilitation exercises such as sit-ups can
increase intra-abdominal pressure and neck movement,
potentially leading to displacement.

Prompt intervention, including removal of the catheter
and possible revision of the shunt system, is necessary
to prevent further complications such as sepsis,
pulmonary embolism, cardiovascular compromise, and
arrhythmia.”! First, manual extraction through cervical
or retroarticular incision if migration is detected early.’!
Endovascular retrieval using snare catheters or guidewires
is recommended for cases involving catheter knots or
deep migration."” Open-heart surgery is the last resort in
cases of severe entanglement or associated complications
or applied when the aforementioned methods fail.®* In
our case, we highlight the important role of ultrasound
monitoring the catheter status in the jugular vein to avoid
entanglement or other complications.

This case also highlights the importance of obtaining a
comprehensive CT scan after VP shunt catheter placement,
and the course of the VP shunt catheter should be thoroughly
examined to exclude anomalous penetration. Furthermore,
maintaining a high index of suspicion for atypical
presentations in patients with VP shunts, particularly
those who present with new respiratory or hemodynamic
symptoms, emphasizes the need for careful management to
ensure a positive outcome.
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Figure 3: A 67-year-old man’s head and thoracic computed tomography scan after the second
ventriculoperitoneal (VP) shunt surgery. (a-c) show the course of the VP shunt catheter along the
stern-abdominal wall (solid white arrow). (d-f) depict the normal position of the catheter, which is
not in the right internal jugular vein (solid white arrow) and clearly delineates the sternocleidomastoid
muscle (dashed white arrow).

CONCLUSION

Pulmonary artery migration of a VP shunt catheter is a
rare but serious complication. Early diagnosis through
imaging and prompt intervention are critical to prevent life-
threatening outcomes. Management should be tailored to
the extent of migration, with options ranging from manual
or endovascular retrieval to open-heart surgery in severe
cases. This case highlights the importance of thorough
postoperative imaging and vigilant monitoring to detect
atypical catheter positioning and ensure timely treatment.
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