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Abstract
Intestinal obstruction is a rarely encountered complication in patients with ventriculoperitoneal (VP) shunt.
The most common causes of bowel obstruction in this subset of patients include volvulus, formation of a
spontaneous knot, and adhesions. Herein, we report a 21-year-old bedridden male with a history of
congenital hydrocephalus on VP shunt, spina bifida, neurogenic bladder, and paraplegia who presented with
a seven-day history of abdominal discomfort, distention, constipation, vomiting, and intolerance to oral
intake. Abdominal x-ray showed dilated bowel loops. Computed tomography (CT) of the abdomen
demonstrated a closed-loop bowel obstruction at the level of the sigmoid colon caused by the coiling of the
VP shunt catheter. Diagnostic laparoscopy revealed the VP shunt tube coiling around a segment of the
sigmoid colon with no signs of bands, ischemia, or perforation. Pulling and shortening of the tube was done.
The procedure went uneventfully, and the patient was discharged home in stable condition. Maintaining a
high index of suspicion for knotting the peritoneal catheter around the bowel is crucial when a patient on a
VP shunt presents with a picture suggestive of intestinal obstruction. Early surgical intervention might be
required to prevent further progression and complications.
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Introduction
A ventriculoperitoneal shunt (VP) is a neurosurgical procedure that involves the insertion of a tube into the
brain's ventricles to drain excess cerebrospinal fluid (CSF), which relieves pressure on the brain [1]. The
procedure treats conditions such as hydrocephalus, in which there is an excessive accumulation of CSF in
the brain [1]. Other common indications for VP shunt include intracranial hemorrhage, brain tumours, spina
bifida, and cerebral edema [1].

The placement of a VP shunt is associated with several complications [2]. The rate of complications remains
substantially high, with around 40% of shunt failure cases occurring within the first year of shunt
implantation [3,4].

The complications could be mechanical or non-mechanical [5]. Non-mechanical complications include
infection of the shunt tract, meningitis, peritonitis, pseudocyst formation, cerebrospinal fluid leakage,
pleural effusion, and ascites [5,6]. Mechanical complications include failure of the proximal or distal
catheter of the shunt, which can be attributed to disconnection, obstruction, or migration [5,6].

The most common cause of shunt malfunction is shunt obstruction, which could happen in the proximal or
distal catheter, with the first being the most common [3]. The second most common cause of shunt
malfunction is infection [3].

Abdominal complications following VP shunt insertion include catheter migration through the GI tract,
umbilicus, vagina, and scrotum, formation of peritoneal pseudocyst, pseudotumor of the mesentery,
peritonitis, ascites, volvulus, intestinal obstruction, and bowel perforation [7,8].

Intestinal obstruction is a rarely encountered complication in patients with a ventriculoperitoneal shunt [9].
The most common causes of bowel obstruction in this subset of patients include volvulus, formation of a
spontaneous knot, and adhesions [9,10]. In patients on a VP shunt presenting with a picture suggestive of
intestinal obstruction, including abdominal pain, distention, vomiting, and constipation, prompt recognition
and management are crucial in order to prevent subsequent ischemia, necrosis, and perforation of the bowel
[2,9,10].

Case Presentation
A 21-year-old bedridden male with a known medical history of congenital hydrocephalus on a VP shunt,
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spina bifida, neurogenic bladder, and paraplegia presented with a seven-day history of diffuse, intermittent
abdominal discomfort. The patient had been on a cecostomy tube for 15 years and was recently diagnosed
with intestinal amebiasis. He reported subjective abdominal distention, absolute constipation, passage of
clear rectal discharge without blood, vomiting of gastric juice, and intolerance to oral feeding. The patient
had no known allergies.

Upon physical examination, the patient appeared calm and was not in distress. The abdomen was distended
without palpable masses, and mild left flank tenderness and normal bowel sounds were noted. There were no
signs of peritonism, and the hernial orifice was intact. A digital rectal examination revealed an empty
rectum with clear discharge and no evidence of blood.

A complete blood count (CBC) was obtained at admission and showed evidence of leukocytosis,
thrombocytosis, neutrophilia, and lymphocytopenia. Liver function tests (LFT) showed elevated total
bilirubin, direct bilirubin, total protein, and lactate dehydrogenase. Prothrombin time was prolonged. Urine
analysis showed evidence of hematuria and ketonuria. Venous blood gas showed low pH, partial pressure of
carbon dioxide (PCO2), partial pressure of oxygen (PO2), potassium, and bicarbonate.

Abdominal X-ray showed evidence of dilated large bowel loops (Figure 1).

FIGURE 1: X-ray abdomen showing dilated large bowel loops

Computed tomography (CT) imaging of the patient's abdomen demonstrated a closed-loop bowel
obstruction at the level of the sigmoid colon caused by the coiling of the VP shunt catheter with proximal
dilatation of the large bowel. Within the closed-loop bowel obstruction, there were two segments of
significant bowel wall thickening, containing fluid with subtle enhancement adjacent to the coiled lower VP
shunt tube; free fluid was also noted in the pelvic region, concerning for ischemic changes. There was no
free air seen in the abdomen or pelvis (Figure 2).
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FIGURE 2: Computed tomography of the abdomen showing a closed-
loop bowel obstruction at the level of the sigmoid colon caused by the
coiling of the ventriculoperitoneal shunt catheter

The patient was admitted to the regular ward under the care of the general surgery department as a case of
sub-acute intestinal obstruction secondary to coiling of the VP shunt tube. An order of "nothing per mouth"
was placed, and a nasogastric tube (NGT) and Foley catheter were inserted. The patient received intravenous
fluids, antibiotics, analgesia, pantoprazole, and metoclopramide.

On the fourth day of admission, the patient underwent a diagnostic laparoscopy. Exploration of the abdomen
revealed that the VP shunt tube was coiled around a segment of the sigmoid colon. The tube was pulled
without resistance and shortened by 33 cm as recommended by the neurosurgery team, who were consulted
intra-operatively. The bowel appeared healthy with no signs of bands, ischemia, or perforation. Free serous
fluid was noted in the pelvis and was aspirated. The procedure went smoothly without any complications.

During the postoperative period, the patient showed clinical improvement. Oral feeding started and
advanced gradually, and the patient tolerated it well. On the second postoperative day, the patient passed
flatus and stool. The patient was discharged in a stable condition two days after the surgery.

Discussion
VP shunt placement is the established procedure for treating infant hydrocephalus [11]. However, this
procedure is associated with several complications [2]. Complications related to the abdominal area have
been reported in 25-30% of patients who undergo this procedure [6]. One of the exceedingly rare
complications of VP shunt insertion is the formation of knots on the peritoneal catheter [12]. Intestinal
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obstruction and subsequent necrosis due to coiling or knotting of the peritoneal catheter are also highly
uncommon [13]. 

The mechanism by which a VP shunt's peritoneal catheter coiling or knotting occurs has yet to be fully
understood [14]. However, several predisposing factors have been suggested, including increased peristalsis,
a crowded abdominal cavity, and intra-abdominal adhesions [14]. In addition, it has been suggested that a
catheter of higher elasticity, greater length, and smaller diameter can contribute to the formation of a knot
[14].

The time interval between shunt placement and the onset of intestinal obstruction symptoms is very
variable [13]. Mechanical obstruction is often encountered when removing the catheter's abdominal end [13].
It is possible that when looping of the excessive length of the abdominal catheter occurs around a part of the
bowel, trials to retrieve the catheter can tighten the loop, resulting in coiling or knotting around the bowel,
which can result in bowel strangulation and necrosis [15]. Before shunt revision surgeries, reviewing pre-
operative shunt series can help identify any existing loops or knots of the peritoneal catheter [15]. Only one
case described a VP shunt inserted in a pediatric patient, with multiple shunt revisions for recurrent
hydrocephalus, where a knot formation manifested in adulthood with small intestinal obstruction [16].
Another case reported bowel obstruction caused by knotting of the VP shunt in an adult patient who had the
shunt placement during infancy with no subsequent manipulation [17].

Intestinal obstruction secondary to knot formation or coiling of the peritoneal catheter of the VP shunt
carries a risk of bowel necrosis and perforation [15]. During shunt revision surgeries, when trials to remove
the peritoneal catheter are met with resistance, excessive pulling should be avoided as it can strangulate the
bowel and result in bowel necrosis [15]. A case report described a three-month-old girl with a history of
myelomeningocele and Chiari II malformation with VP shunt insertion at birth who underwent shunt
removal and insertion of an external ventricular drain due to shunt infection [15]. During the surgery, trials
of pulling out the peritoneal catheter failed due to resistance, which was initially thought to be caused by
trapping the catheter by adhesions [15]. Therefore, the catheter was cut with the distal end remaining in the
abdomen [15]. Post-operative imaging revealed a formation of a knot in the right lower quadrant of the
abdomen, and it was planned to remove it during the placement of the new VP shunt as the patient was
doing well. However, during the post-operative period, the patient developed small bowel obstruction due to
coiling of the distal end of the catheter around a segment of the bowel, which was further complicated by
bowel ischemia and necrosis that necessitated bowel resection [15].

It is crucial to have a high index of suspicion in patients with VP shunt. Knotting of the peritoneal catheter
around the bowel should be considered when the patient presents with signs and symptoms of intestinal
obstruction [2]. Early surgical intervention might be warranted to prevent further progression and
complications [17].

Conclusions
This case report clearly states that suspicion should always be maintained when a patient presents,
regardless of how soon after insertion of prosthetic material in the body. Although the incidence of such
complications is extremely low, their seriousness cannot be underestimated, and all neurosurgeons must be
aware of the potential complications associated with VP shunts in adults. Recognizing these complications
can be challenging due to their rarity, but neurosurgeons must maintain a heightened awareness and
perception of VP shunt-related complications in adult patients.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Rinad M. AlJoaid , Hawra H. Alshakhori, Arwaa Haji, Dunya Alfaraj, Murad F. Alabbad

Acquisition, analysis, or interpretation of data:  Rinad M. AlJoaid , Hawra H. Alshakhori, Arwaa Haji,
Dunya Alfaraj, Murad F. Alabbad

Drafting of the manuscript:  Rinad M. AlJoaid , Hawra H. Alshakhori, Arwaa Haji, Dunya Alfaraj, Murad F.
Alabbad

Critical review of the manuscript for important intellectual content:  Rinad M. AlJoaid , Hawra H.
Alshakhori, Arwaa Haji, Dunya Alfaraj, Murad F. Alabbad

Supervision:  Arwaa Haji, Dunya Alfaraj

2023 AlJoaid et al. Cureus 15(11): e49045. DOI 10.7759/cureus.49045 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Rinad ALJoaid and Hawra Alshakhori contributed equally to the work and should be considered co-first
authors. We would like to extend our sincere appreciation to Dr. Mohammed Abobakr Alammari for his
invaluable expertise and assistance in interpreting the radiological images crucial to this study. His
insightful contributions significantly enhanced the accuracy and depth of our findings. We are deeply
grateful for his dedication and commitment to advancing medical knowledge.

References
1. Zhao R, Shi W, Yu J, Gao X, Li H: Complete intestinal obstruction and necrosis as a complication of a

ventriculoperitoneal shunt in children: a report of 2 cases and systematic literature review. Medicine
(Baltimore). 2015, 94:e1375. 10.1097/MD.0000000000001375

2. Laxman MR, Gegg CA, Westmoreland T: Bowel obstruction secondary to spontaneous knot formation of
ventriculoperitoneal shunt. Cureus. 2022, 14:e31236. 10.7759/cureus.31236

3. Paff M, Alexandru-Abrams D, Muhonen M, Loudon W: Ventriculoperitoneal shunt complications: a review .
Interdiscip Neurosurg. 2018, 13:66-70. 10.1016/j.inat.2018.04.004

4. Chopra I, Gnanalingham K, Pal D, Peterson D: A knot in the catheter - an unusual cause of ventriculo-
peritoneal shunt blockage. Acta Neurochir (Wien). 2004, 146:1055-6. 10.1007/s00701-004-0320-6

5. Harischandra LS, Sharma A, Chatterjee S: Shunt migration in ventriculoperitoneal shunting: a
comprehensive review of literature. Neurol India. 2019, 67:85-99. 10.4103/0028-3886.253968

6. Scarascia A, Atallah E, Pineda MA, Rosenwasser R, Judy K: Gastric perforation from a migrating
ventriculoperitoneal shunt: a case report and review of literature. Radiol Case Rep. 2022, 17:4899-902.
10.1016/j.radcr.2022.09.064

7. Chiang L-L, Kuo M-F, Fan B-J, Hsu W-M: Transanal repair of colonic perforation due to ventriculoperitoneal
shunt - case report and review of the literature. J Formos Med Assoc. 2010, 109:472-5. 10.1016/s0929-
6646(10)60079-4

8. Sathyanarayana S, Wylen EL, Baskaya MK, Nanda A: Spontaneous bowel perforation after
ventriculoperitoneal shunt surgery: case report and a review of 45 cases. Surg Neurol. 2000, 54:388-96.
10.1016/s0090-3019(00)00334-7

9. Xue Y, Mranda GM, Wei T, et al.: The shadow in the darkness: case report on adhesive intestinal obstruction
secondary to ventriculoperitoneal shunt catheter in an elderly patient. Ann Med Surg (Lond). 2022,
77:103661. 10.1016/j.amsu.2022.103661

10. Cockrell HC, Maready MW, Shiflett JM, Morris MW: Unusual complication of ventriculoperitoneal shunt
placement. Am Surg. 2020, 86:1043-4. 10.1177/0003134820940281

11. Chung JJ, Yu JS, Kim JH, Nam SJ, Kim MJ: Intraabdominal complications secondary to ventriculoperitoneal
shunts: CT findings and review of the literature. AJR Am J Roentgenol. 2009, 193:1311-7.
10.2214/AJR.09.2463

12. Mohammed W, Wiig U, Caird J: Spontaneous knot; a rare cause of ventriculoperitoneal shunt blockage . Br J
Neurosurg. 2011, 25:113-4. 10.3109/02688697.2010.534829

13. De Jesus O, Rios-Vicil C: Ventriculoperitoneal shunt knotting causing bowel obstruction and necrosis in an
adult patient. BMJ Case Rep. 2021, 14: 10.1136/bcr-2020-239265

14. Ul-Haq A, Al-Otaibi F, Alshanafey S, Sabbagh MD, Al Shail E: Ventriculoperitoneal shunt peritoneal catheter
knot formation. Case Rep Neurol Med. 2013, 2013:628493. 10.1155/2013/628493

15. Tan LA, Kasliwal MK, Moftakhar R, Munoz LF: Ventriculoperitoneal shunt with a rare twist: small-bowel
ischemia and necrosis secondary to knotting of peritoneal catheter. J Neurosurg Pediatr. 2014, 14:234-7.
10.3171/2014.6.PEDS1418

16. Kiat A, Wright DB, Rebello IG: Intraperitoneal knotting of a ventriculoperitoneal shunt causing small bowel
obstruction in an adult. ANZ J Surg. 2018, 88:E71-2. 10.1111/ans.13240

17. Bhasin M, Bedi KS, Chaudhary T, Sachdeva GS, Sahu SK: A rare case of ventriculoperitoneal shunt knot
causing intestinal obstruction in an adult. Int Surg J. 2019, 6:640-3. 10.18203/2349-2902.isj20190423

2023 AlJoaid et al. Cureus 15(11): e49045. DOI 10.7759/cureus.49045 5 of 5

https://dx.doi.org/10.1097/MD.0000000000001375
https://dx.doi.org/10.1097/MD.0000000000001375
https://dx.doi.org/10.7759/cureus.31236
https://dx.doi.org/10.7759/cureus.31236
https://dx.doi.org/10.1016/j.inat.2018.04.004
https://dx.doi.org/10.1016/j.inat.2018.04.004
https://dx.doi.org/10.1007/s00701-004-0320-6
https://dx.doi.org/10.1007/s00701-004-0320-6
https://dx.doi.org/10.4103/0028-3886.253968
https://dx.doi.org/10.4103/0028-3886.253968
https://dx.doi.org/10.1016/j.radcr.2022.09.064
https://dx.doi.org/10.1016/j.radcr.2022.09.064
https://dx.doi.org/10.1016/s0929-6646(10)60079-4
https://dx.doi.org/10.1016/s0929-6646(10)60079-4
https://dx.doi.org/10.1016/s0090-3019(00)00334-7
https://dx.doi.org/10.1016/s0090-3019(00)00334-7
https://dx.doi.org/10.1016/j.amsu.2022.103661
https://dx.doi.org/10.1016/j.amsu.2022.103661
https://dx.doi.org/10.1177/0003134820940281
https://dx.doi.org/10.1177/0003134820940281
https://dx.doi.org/10.2214/AJR.09.2463
https://dx.doi.org/10.2214/AJR.09.2463
https://dx.doi.org/10.3109/02688697.2010.534829
https://dx.doi.org/10.3109/02688697.2010.534829
https://dx.doi.org/10.1136/bcr-2020-239265
https://dx.doi.org/10.1136/bcr-2020-239265
https://dx.doi.org/10.1155/2013/628493
https://dx.doi.org/10.1155/2013/628493
https://dx.doi.org/10.3171/2014.6.PEDS1418
https://dx.doi.org/10.3171/2014.6.PEDS1418
https://dx.doi.org/10.1111/ans.13240
https://dx.doi.org/10.1111/ans.13240
https://dx.doi.org/10.18203/2349-2902.isj20190423
https://dx.doi.org/10.18203/2349-2902.isj20190423

	Closed-Loop Bowel Obstruction Induced by Ventriculoperitoneal Shunt Catheter Coiling at the Sigmoid Colon: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: X-ray abdomen showing dilated large bowel loops
	FIGURE 2: Computed tomography of the abdomen showing a closed-loop bowel obstruction at the level of the sigmoid colon caused by the coiling of the ventriculoperitoneal shunt catheter

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


