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Case report

Delayed adult-onset recurrent symptomatic pleural  

effusion secondary to ventriculopleural shunt

Liz Thaliath MD, Geethu Jnaneswaran MD, Nicole Krolak DO

Abstract

Background: Extracranial shunts reduce symptoms in patients with hydrocephalus by 

diverting cerebrospinal fluid (CSF) to an extravascular compartment. The most common 

procedure is ventriculoperitoneal shunting (VPS). However, certain patients with multiple 

shunt revisions, morbid obesity, or a history of abdominal surgeries may not be suitable VPS 

candidates; ventriculopleural shunting (VPLS) may be considered as an alternative route for 

CSF diversion when the peritoneal cavity is unsuitable. Pleural effusions, shunt obstruction, 

pneumothorax, and empyema can complicate the course of these shunts, though they are 

infrequent. Most reports of pleural effusions have been in young adults and children, particularly 

within three years of placement. We report the case of a 36-year-old woman who presented 

with recurrent symptomatic pleural effusion. The onset of symptoms was more than 25 years 

since insertion of VPLS. Initially managed with multiple therapeutic thoracentesis. Eventually 

patient underwent revision of shunt to VPS leading to resolution of symptoms.
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Introduction

Extracranial shunts alleviate symptoms in patients 

with hydrocephalus by diverting cerebrospinal fluid 

(CSF) to an extravascular compartment. The most 

common procedure is ventriculoperitoneal shunt-

ing (VPS), widely used regardless of the underlying 

cause of hydrocephalus. However, certain patients 

with multiple shunt revisions, morbid obesity, or a 

history of abdominal surgeries may not be suitable 

candidates for VPS. In such cases, ventriculopleural 

shunting (VPLS) may be considered as an alternative 

route for CSF diversion when the peritoneal cavity is 

unsuitable. Pleural effusions, shunt obstruction, pneu-

mothorax, and empyema can complicate the course 

of these shunts, though they are infrequent. Most 

reports of pleural effusions have been in young adults 

and children, particularly within three years of place-

ment.
1,2

 Here we present a case of delayed onset of 

symptomatic pleural effusion due to VPLS in an adult.

Case

A 36-year-old woman with a past medical history 

of recurrent pleural effusion presented with worsening 

shortness of breath. She initially presented with short-

ness of breath and cough a year prior to this admis-

sion. At that time, a chest X-ray revealed a moderate 

left pleural effusion with left lower lobe consolidation. 

Although a speech evaluation revealed normal swal-

lowing, the patient was considered at high risk for 

aspiration due to a history of stroke, cognitive impair-

ment, and episodes of choking. Consequently, she 

was treated for presumed aspiration pneumonia with 

antibiotics. However, her symptoms failed to improve, 
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Figure 1. Chest X Ray revealing the tip of the catheter 
in the left pleural space (arrow), with moderate left 
pleural effusion. Figure 2. Computed tomogram showing predominant 

left pleural effusion with VPLS catheter in the left 
hemithorax (arrow).and she subsequently underwent diagnostic and ther-

apeutic ultrasound-guided (US) thoracentesis. Fluid 

analysis revealed transudative pleural effusion. Her 

symptoms resolved post-thoracentesis. Two months 

later, she returned with a similar presentation, and 

imaging revealed left-sided pleural effusion. Due to a 

lack of an alternate diagnosis, she was again treated 

on the lines of aspiration pneumonia, and therapeutic 

US-guided thoracentesis was performed.

Three months later, the patient presented again with 

symptomatic left-sided pleural effusion. Therapeutic 

US-guided thoracentesis was repeated, leading to 

symptom resolution. Interestingly, the radiologist noted 

the presence of shunt tubing on the chest X-ray done 

prior to discharge to establish a baseline for the pleural 

effusion (Figure 1). Computed tomogram showed pre-

dominant left pleural effusion with VPLS catheter in the 

left hemithorax (Figure 2).

A focused history obtained from the patient’s 

mother revealed that, at the age of 2, the patient had 

undergone resection of an ependymoma, followed 

by five intracranial surgeries for debulking tumor 

regrowth. The patient unfortunately developed hydro-

cephalus, and a VP shunt was placed in early child-

hood. However, due to numerous shunt malfunctions 

and infections in the abdominal cavity, a VPLS had 

to be placed over 25 years ago. Unfortunately, the 

failure of previous chest X-rays to identify the shunt, 

a lack of medical and surgical records from outside 

facilities, and a poor history given by the caregiver 

and family led to the failure to identify the presence of 

a VPLS for almost a year.

Neurosurgery was consulted due to concern for 

recurrent symptomatic pleural effusion as a compli-

cation of VPLS. Given the small but stable left lower 

pleural effusion and slit-like ventricles noted on the 

MRI, it was initially determined that the VPLS was 

functioning, and no acute intervention was required. 

However, two months after discharge, the patient pre-

sented again with symptomatic recurrent left-sided 

pleural effusion. Another therapeutic US-guided thora-

centesis was performed.

The patient was started on acetazolamide as a 

conservative approach to decrease CSF produc-

tion and possibly reduce pleural effusion volume. 

Eventually, the patient underwent definitive treatment 

with revision surgery to convert the left VPLS shunt 

to a VPS (Figure 3, Figure 4). A follow-up chest X-ray 

two months later did not reveal pleural effusion, and 

the patient continued to remain asymptomatic.
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Figure 4. X Ray Chest after revision of shunt to VPS, 
left pleural effusion has resolved.

Figure 3. X Ray Abdomen after revision of shunt to VPS.

Discussion

Ransohoff introduced VPLS as a management 

option for hydrocephalus in 1954. Although initially 

rewarding, long-term results were less satisfactory, with 

shunt obstruction or pleural effusions typically develop-

ing within three years.
1
 Incorporating anti-siphon devices 

and valves into the shunt system has since been recom-

mended to reduce the incidence of pleural effusions.
3

The mechanisms for the accumulation of pleural 

effusions with VPLS remain speculative. Two hypothe-

ses may explain the development of hydrothorax as a 

complication of VPLS. First, impaired pleural absorp-

tive capacity due to pleural damage secondary to prior 

infection and/or chronic exposure to CSF. Second, 

excessive drainage of CSF into the pleural space may 

affect this development. Other researchers have pos-

tulated that the negative pressure generated by the 

pleural space increases the risk of over-drainage. 

Evidence of CSF over-drainage can be seen on imag-

ing as slit-like ventricles.
4 
Additionally, the presence of 

a shunt catheter in the pleural space may produce local 

irritant effects, inducing a chronic subclinical inflam-

matory response. Inflammation leads to increased 

pleural fluid production and impaired lymphatic flow, 

causing pleural fluid accumulation and lung collapse. 

This further reduces the pleural surface area, resulting 

in decreased net absorption of pleural fluid.
7

A small, asymptomatic pleural effusion visible on 

chest X-ray indicates that the VPLS is functioning but 

does not necessarily imply dysfunction. Pleural fluid 

analysis usually reveals a clear, transudate-like fluid. 

Asymptomatic or minimally symptomatic effusions 

warrant close follow-up, while therapeutic thoracen-

tesis can be used as a temporary measure for large 

symptomatic effusions. But revision of the shunt 

remains definitive treatment.
8
 Carrion et al. demon-

strated that the administration of acetazolamide 

reduces CSF production, potentially increasing toler-

ance to VPLS and reducing respiratory symptoms.
9

In our patient, VPLS was used as an alternative 

measure after the VP shunt course was complicated 

by shunt malfunctions and intra-abdominal infections. 

Interestingly, although the literature reveals that most 

cases of symptomatic pleural effusion due to VPLS 

occur within three years of placement, in our patient, 

the onset of symptoms was more than 25 years after 

the insertion of VPLS.

Due to its technical simplicity, high efficacy, and 

lower rate and severity of complications, VPS remains 

the procedure of choice for hydrocephalus. However, 

in cases of prior major abdominal surgery, a history of 

peritonitis, ascites, peritoneal dialysis, and failure of 

prior VPS, other alternatives for shunt placement, like 
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VPLS, may be considered.
10

 Although VPLS insertion 

is uncommon, it is occasionally used in patients with 

contraindications to VPS. Clinicians should be aware 

of the possibility of symptomatic pleural effusions 

complicating the course of these shunts, which may 

present even several years later. Shunt revision may 

be necessary in such cases for definitive treatment.

Acknowledgments

The authors would like to acknowledge the assis-

tance of David Puthoff, Ph.D. at the Marshfield Clinic 

Research Institute for their assistance in manuscript 

preparation.

Article citation: Thaliath L, Jnaneswaran G, Krolak N.  

Delayed adult-onset recurrent symptomatic pleural 

effusion secondary to ventriculopleural shunt. The 

Southwest Journal of Medicine. 2026;14(61):81–84

From: Department of Internal Medicine, Marshfield 

Clinic, Marshfield WI (LT, GJ, NK)

Conflicts of interest: none 

This work is licensed under a Creative Commons  

Attribution-ShareAlike 4.0 International License.

References

1.	 Ransohoff J. Ventriculo-pleural anastomosis in treatment of 
midline obstructional neoplasms. J Neurosurg. 1954;11(3): 
295–8. DOI: 10.3171/jns.1954.11.3.0295

2.	 Hasegawa H, Rinaldo L, Meyer FB, et al. Reevaluation of 
ventriculopleural shunting: Long-term efficacy and com-
plication rates in the Modern Era. World Neurosurg. 2020; 
138:e698–704. DOI: 10.1016/j.wneu.2020.03.043

3.	 Tokoro K, Chiba Y, Abe H, et al. Importance of anti-siphon 
devices in the treatment of pediatric hydrocephalus. Childs 
Nerv Syst. 1994;10(4):236–8. DOI: 10.1007/BF00301160

4.	 Grunberg J, Rébori A, Verocay MC, et al. Hydrothorax due 
to ventriculopleural shunting in a child with spina bifida 
on chronic dialysis: third ventriculostomy as an alternative 
of cerebrospinal diversion.  Int Urol Nephrol. 2005;37(3): 
571–4. DOI: 10.1007/s11255-005-0398-7

5.	 Küpeli E, Yilmaz C, Akçay S. Pleural effusion following ventricu-
lopleural shunt: Case reports and review of the literature. Ann 
Thorac Med. 2010;5(3):166–70. DOI: 10.4103/1817-1737.65048

6.	 Irani F, Elkambergy H, Okoli K, et al. Recurrent symptomatic 
pleural effusion due to a ventriculopleural shunt.  Respir 
Care. 2009;54(8):1112–14.

7.	 Wallace AN, McConathy J, Menias CO, et al. Imaging 
evaluation of CSF shunts.  AJR Am J Roentgenol. 2014; 
202(1):38–53. DOI: 10.2214/AJR.12.10270

8.	 Sanders DY, Summers R, DeRouen L. Symptomatic pleural 
collection of cerebrospinal fluid caused by a ventriculopleu-
ral shunt.  South Med J. 1997;90(3):345–6. DOI: 10.1097/ 
00007611-199703000-00018

9.	 Carrion E, Hertzog JH, Medlock MD, et al. Use of acetazola-
mide to decrease cerebrospinal fluid production in chroni-
cally ventilated patients with ventriculopleural shunts. Arch 
Dis Child. 2001;84(1):68–71. DOI: 10.1136/adc.84.1.68

10.	 Hadzikaric N, Nasser M, Mashani A, et al. CSF hydrothorax– 
VP shunt complication without displacement of a perito-
neal catheter. Childs Nerv Syst. 2002;18(3–4):179–82. DOI: 
10.1007/s003810100504


