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Abstract 

 
Introduction: The ventriculoperitoneal shunt is the most widely used 
surgical procedure for the treatment of hydrocephalus. It is 
associated with numerous mechanical complications, including 
distal catheter migration.  
Case report: We present a case in which the peritoneal catheter 
migrated into the scrotum. The patient was admitted with 
asymmetric scrotal swelling and, during hospitalization, developed 
shunt dysfunction and infection. The shunt was withdrawn and 
treatment was initiated for infection. At the end of treatment, a new 
shunt was implanted and bilateral hernioplasty was performed by 
the pediatric surgery team. At follow-up, there was adequate head 
circumference growth and no testicular abnormalities.  
Discussion: The procesus vaginalis is formed from the evagination 
of the peritoneum through the inguinal canal, leading to the descent 
of the testis during the embryonic period. The patency of this 
structure is the predisposing anatomical condition for the 
occurrence of inguinal hernia and for the migration of the shunt 
catheter into the scrotum. This condition is present in up to 80% of 
newborns and 60% of 1-year-old infants. The migration of the 
catheter commonly occurs until 12 months after surgery, typically on 
the right side.  
Conclusion: The presence of scrotal swelling in a patient with 
ventriculoperitoneal shunt should warrant the investigation of 
catheter migration.   
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Introduction 
 
Ventriculoperitoneal shunt (VPS) is one of the most 

commonly performed neurosurgical procedures and 
the most used one in the treatment of hydrocephalus. 
It is associated with numerous mechanical 
complications such as obstruction, catheter fracture, 
disconnection, perforation of structures and 
migration1,2,3,4,5. Scrotal migration of the catheter is 
a rare complication, which can cause shunt 
dysfunction and scrotal abnormalities1,6. 

We present a case in which the peritoneal catheter 
of the VPS migrated to the scrotum. In addition, a 
literature review was performed in the PubMed 
database using the terms "ventriculoperitoneal shunt," 
"VP shunt," and “scrotum." 

 
Case report 
 
A 46-day-old infant, with a previous history of VPS 

on day 3 after birth, was admitted with intermittent left 
scrotal swelling (Figure 1). The patient was a 35-week 
and 5-day pre-term newborn with congenital  

 

 
Figure 1. Supra-umbilical incision for peritoneal catheter implant. 
Note the slight testicular asymmetry with swelling on the left side 
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hydrocephalus diagnosed by obstetric ultrasound. 
Physical examination revealed discrete scrotal 
asymmetry and a palpable malleable tubular structure 
in the left scrotum. The head circumference was within 
expected range and the anterior fontanelle was flat 
and normotensive. Abdominal radiographs and scrotal 
ultrasound showed the distal catheter within the 
scrotum on the left side associated with mild bilateral 
hydrocele (Figures 2 and 3). 
 

 
Figure 2. Plain X-ray showing the catheter path toward the scrotum 
(white arrows). 

 

 
Figure. 3. Scrotal ultrasound showing the presence of the catheter 
(white arrows) near the left testicle (black arrow). 

 
During hospitalization, the infant developed shunt 

dysfunction and infection. The shunt was withdrawn 
and treatment was initiated with vancomycin and 
cefepime. Cerebrospinal fluid (CSF) relief punctures 
were performed during the clinical treatment. Bilateral 
inguinal swelling during crying was noted and bilateral 
inguinal hernia was diagnosed. At the end of infection 
treatment, after 12 days of antibiotics and 3 negative 
CSF cultures, a new shunt was implanted. In addition, 
bilateral hernioplasty was performed by the pediatric 
surgery team. 

The patient completed 14 days of antibiotics and 
was discharged in good condition. At follow-up, there 
was adequate head circumference growth and no 
testicular abnormalities. 

 
 

Discussion 

 

Similar published cases are summarized in table 1. 

The patients' age ranged from 4 days to 65 years, with 

18 patients (54%) being 1-year-old or younger. The 

time interval between surgery and clinical presentation 

of the migration ranged from 24 hours to 4 years, with 

27 (81%) cases occurring within 12 months. The most 

common side of migration was the right-side, 

occurring in 23 patients (70%). Scrotal swelling was 

the main clinical presentation, occurring in 84% of the 

patients. Nine (27%) patients presented with 

hydrocephalus and 8 (24%) cases with fever. In 5 

(15%) cases, the peritoneal catheter was fractured 

and released into the abdominal cavity. 

The initial scan, in all cases, was a plain X-ray. The 

result was confirmed, in 5 cases, by ultrasound and, in 

2 cases, by computed tomography of the abdomen. In 

2 patients, there was an associated inguinal hernia. 

The most common treatment was repositioning of the 

peritoneal catheter, via inguinal (13 cases) or 

abdominal (5 cases) approach. In 26 patients (78%), 

closure of procesus vaginalis - hernioplasty - was 

performed along with repositioning of the catheter. 

The procesus vaginalis is formed from evagination 

of the peritoneum through the inguinal canal, giving 

way to the descent of the testis during the embryonic 

period. It is patent in approximately 80% of full-term 

children aged 2–16 years, and 15-30% of adults6,7. 

The patency of this structure is the predisposing 

anatomical condition for the occurrence of inguinal 

hernia, hydrocele and for the migration of the shunt 

catheter into the scrotum. VPS is associated with 

increased intra-abdominal pressure. This may delay 

the spontaneous closure of the vaginal process, 

related to the increased incidence of inguinal hernias 

and hydrocele, and may predispose migration of the 

distal catheter6,7. The presence of indirect inguinal 

hernia and catheter migration on the right-side is more 

common, likely because the right testicle descends 

later and the vaginal process remains patent for a 

longer period1. Another condition associated with 

catheter migration in infants under one year of age is 

the reduced volume of the peritoneal cavity at that age 

and the redundant length of the catheter7. However, 

these predisposing factors alone do not explain 

catheter migration, since they are found in most 

patients in this age group and migration is quite rare. 

The present study reported a case of migration of 

VPS distal catheter to the scrotal region in which there 

was associated inguinal hernia, an event described in 

only 2 other cases. The affected side was also 

different from the most commonly reported side. The 

predominant clinical presentation and interval 

between surgery and migration were similar to those 

described in the literature. 
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Table 1. Summary of previous reported cases of VPS scrotal migration 

Author Case Age Interval 
Catheter 
fracture Side Presentation Image Treatment 

Inguinal 
Hernia  

Kwok et al 8 1 6 months 1 week Yes B S XR 2, 4, 6 No 

Zvi Ram et a l9 2 3 years 2.5 years No R S, H XR 1, 2, 4, 6 No 

Bristow et al 10 3 10 months 24 hours No R S, F XR 1, 4, 6 No 

Ward et al 6 4 18 months 7 months No R S, H, F XR 2, 6 No 

Fuwa et al 11 5 1 year 11 months Yes L S, H XR 2, 5, 6 No 

Lee et al 1 6 65 years 7 days No R S XR, US 1, 4 No 

Ricci et al 12 7 10 years 2 years Yes L S, H XR, CT 2, 5, 6 No 

Mohammadi et al 3 8 7 months 5 months No R S XR, US 1, 6 No 

Calvario and Neto 13 9 2 months 1 month No R S XR 3, 6 No 

Ozveren et al 14 10 4 days 24 hours No R S XR 2, 6 No 

Kita et al 15 11 5 years 4 months No L S XR  6 No 

Karaosmanoglu et al 16 12 14 months - - R H, F US, CT - No 

Elizabeth et al 17 13 14 months 12 months No R F XR, US 3, 6 No 

Ho et al 18 14 14 years 12 months Yes L S, F XR, US 2, 4, 6 No 

Henriques et al 4 15 5 months 4 months No R S XR 2, 6 Yes 

Walsh and Kombogiorgas 
19 16 11 months 6 months No R S XR - No 

Garvia et al 20 17 6 years 5 years No R H XR  6 No 

Agarwal et al 21 18 2 years 7 months No R S XR 2, 6 No 

Quintana-Schmidt et al 22 19 - 1,5 month No R H XR 2, 6 No 

Ramani 23 20 6 months 5 months No R S XR 2, 6 No 

Rehm et al 24 21 50 years 4 years No - S, H XR 1, 4, 5 No 

Panda et al 25 22 5 years 3.5 years No L S XR 2,6 No 

Shahizon et al 2 23 14 years 1 year Yes L S, F XR, US 2, 4, 6 No 

Oktem et al 5 24 10 months 6 months No R S XR 3, 6 No 

  25 2.5 months 5 months No R S XR 3, 6 No 

  26 9 days 4 months No R S XR 3, 6 No 

  27 2.5 months 24 hours No R S XR 3, 6 No 

Ammar et al 26 28 10 months 2 months - L S, F XR 5  No 

Crofford and Balsam 27 29 6 months 5 months No R S XR 3, 6 No 

  30 3 months 2 months No R S XR 3,6 Yes 

  31 5 months 1 month No R S XR -  No 

  32 4 years 2 months No L H, F XR 6 No 

Shankar et al 28 33 1 year 11 months No R S XR 3, 6 No 

B – Bilateral; R – Right; L – Left; Presentation:  S – Testicular swelling; H – Hydrocephalus; F – Fever; Image: XR – Radiography, US – 
Ultrasound; CT – Computed tomography; Treatment: 1 – Repositioning of the catheter by abdominal route; 2 – Repositioning of the catheter by 
inguinal route; 3 – Repositioning by unspecified route; 4 – Decreased catheter length; 5 – 2; 6– Closure of the procesus vaginalis  
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Conclusion 
 
The presence of scrotal swelling in a patient with 

VPS should trigger the investigation of catheter 
migration. Diagnosis is necessary due to the 
complications such as testicle lesions and shunt 
dysfunction. Treatment must involve the repositioning 
of the distal catheter associated with the closure of the 
patent procesus vaginalis. 
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