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Summary 

Due to the limited absorptive capacity of the pleural cavity, 
infants and young children are not generally ideal candidates for 
ventriculopleural shunts. We report using chest cavities as alternate 
for temporary diversion of CSF in a young child. Venous access to 
the cervical region could not be utilized because of scarring from 
previous procedures, while peritoneal access was contraindicated due 
to repeated pseudocyst formation. Pleural effusions were removed 
by thoracentesis when necessary, and the shunt catheter was changed 
to the opposite side of the chest when the effusions reaccumulated 
within one week. Utilizing the ventriculopleural shunts allowed us 
to temporize her non-communicating hydrocephalus for a period of 
one year, until a definitve CSF procedure by direct intracardiac 
placement of the distal catheter could be performed. 
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Introduction 

The standard treatment for non-communicating hy- 
drocephalus is the ventriculoperitoneal or the ventri- 
culoatrial shunt. Intra-abdominal infection or adhe- 
sions from abdominal or urologic procedures makes 
use of the peritoneal cavity for this type of shunt prob- 
lematic. Use of the pleural cavity as a receptacle in the 
treatment of hydrocephalus was first described in 1954 
by Helle 2. In 1960, Ransohoff published a series of 83 
hydrocephalic infants treated by ventriculopleural 
shuntingS, 9. A small number of patients in this series 
were unable to absorb the fluid efficiently and devel- 
oped subsequent symptomatic pleural effusions re- 
quiring thoracentesis or revision of the distal shunt 
catheter into the other pleural cavity, the right auricle, 
or the peritoneal cavity. Other reports have also well 
documented that respiratory compromise secondary to 
pleural effusion is the most common complication re- 
sulting in failure of the ventriculopleural shunt 1 8, 10, 
11 

We describe a case in which the peritoneal cavity 

and the cervical venous system was unable to be ac- 
cessed in a patient with non-communicating hydro- 
cephalus. Use of the alternate pleural cavities enabled 
us to temporize her hydrocephalus for a period of one 
year until a definitive CSF diversion could be per- 
formed. 

Case Report 

This patient was a term 2500-gram female with a low lumbar 
myelomeningocele which was repaired within hours of birth. She 
developed necrotizing enterocolitis and required a partial colectomy 
several days later. Continued increase in head circumference as well 
as documented ultrasound evidence confirmed ventricular enlarge- 
ment, necessitating placement of a ventriculoatrial shunt at approx- 
inaately one month of age. It was felt that initial placement of a 
distal peritoneal catheter would not be ideal because of the recent 
necrotizing enterocolitis. The patient presented at one year of age 
for revision of the ventriculoatrial shunt, which was removed from 
the venous system and placed into the peritoneal cavitiy. 

Several months following insertion into the peritoneal cavity, the 
patient began to exhibit symptoms of abdominal distention, de- 
creased appetite, nausea, and vomiting. Shunt tap was remarkable 
only for increased pressure; repetitive CSF samplings could not doc- 
ument evidence of CSF infection. Abdominal exploration was re- 
markable for the presence of severe adhesions, but no evidence of 
infection. The catheter was placed into the right pleural cavity at 
that time. Four months later, the patient presented with shortness 
of breath and a productive cough. Chest x-ray revealed a right pleural 
effusion and thoracentesis was performed for 650 cc of clear fluid. 
The pleural effusion reaccumulated in ten days; a second thoracen- 
tesis was performed for 600 cc of fluid. The catheter was repositioned 
to the left chest at that time. 

In four months, a symptomatic left pleural effusion developed 
and required draining on two occasions over a ten-day period. The 
right cervical region was explored by a pediatric cardiothoracic sur- 
geon, and access into the venous system could not be obtained 
because of previous scarring from multiple previous intravenous 
catheters. The catheter was again replaced into the right chest at 
that time. 

Two months later a right pleural effusion recurred and required 
thoracentesis on several occasions for between 300 and 500cc of 
clear fluid. 
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A right thoracotomy was subsequently performed at approxi- 
mately three years of age, and a ventriculoatrial shunt was performed 
with direct intracardiac placement of the distal catheter. The shunt 
remains functional at three years follow-up. 

Discussion 

Ventriculoperitoneal shunts are the preferred treat- 
ment for symptomatic non-communicating hydrocepha- 
lus 6. A variety of complex abdominal problems may 

render the peritoneal cavity a suboptimal reservoir for 
CSF diversion. Abdominal pseudocyst formation sur- 

rounding the distal catheter is a well-known cause of 

ventriculoperitoneal malfunction, and intra-abdominal 

inflammatory processes are frequently a predisposing 
factor to pseudocyst formation 1. 

Ventriculoaterial shunts have been utilized previ- 
ously with some frequency, but can present a multitude 

of problems. The possibility of  chronic renal and pul- 
monary emboli, as well as infection during transient 

bacteriemia, and the need for periodic catheter length- 
ening has led to the infrequent use of the shunts in 

recent years. 
Ventriculopleural shunts were first described in 

19542 , and are recognized to have limited indications. 

In 1988, Jones reported a series of 29 children treated 
with ventriculopleural shunts in which only 7 shunts 
worked for more than one year s . In contradistinction 

to this series, Portnoy reported a series of  52 patients 
treated with ventriculopleural shunting and the addi- 
tion of an antisiphon device 7. Using this technique, 

only one of  the 52 children required revision secondary 

to symptomatic pleural effusions. The mean age of this 
series was 8 years, with the youngest patient being 2 

years old. Of interest is that 14 of the 52 (26%) had 

asymptomatic pleural effusions noted on chest roent- 

genograms. 
Hoffman reviewed 1500 patients treated for hydro- 

cephalus which included 59 patients with ventriculo- 
pleural shunts 3. The most common indication for use 

of the pleural cavity in this series was pre-existing ven- 
triculoperitoneal shunt infection. In this series, 20% 

were found to have symptomatic pleural effusions that 
requires revision, one half of those were in infants. The 
risk of developing symptomatic pleural effusion is felt 

to decrease with increasing age. Venes has recom- 

mended that ventriculopleural shunts not be utilized in 
children under 8 years of age because of problematic 
pleural effusion 1~ 11 

When our patient necessitated shunt revision, the 

upper body venous drainage system, including the su- 
perior vena cava and the peritoneal cavity, were unable 

to be used. It was felt by the consultants, that due to 
her multiple organ system problems at the time, she 

was not a candidate for a direct intracardiac shunt 
placement. By temporarily utilizing alternate pleural 

cavities and treating symptomatic pleural effusions 
with out-patient percutaneous thoracentesis, we were 

able to adequately treat her hydrocephalus for a period 
of one year. Following this period of temporary di- 

version, she was then able to safely undergo open in- 

tracardiac placement of her distal catheter, and has 

done well with a follow-up period of  three years. Al- 

though ventriculopleural shunting in a young child is 

not an ideal choice for the initial CSF shunting pro- 

cedure, this technique is a safe, satisfactory method of 
temporarily controlling obstructive hydrocephalus un- 

til a definitive diversion procedure may be performed. 

Acknowledgements 

The authors wish to thank Sandra Grace for her help with man- 
uscript preparation. 

References 

1. Gaskill SJ, Marlin AE (1989) Pseudocysts of the abdomen as- 
sociated with ventriculoperitoneal shunts: A report of twelve 
cases and a review of the literature. Pediatr Neurosci 15:23-27 

2. Heile B (1954) Zur chirurgischen Behandlung des Hydrocephalus 
internus durch Ableitung der Cerebrospinalflfissigkeit nach der 
Bauchh6hle und nach der Pleurakuplae. Arch Klin 105: 501- 
516 

3. Hoffmann HJ, Henrick EB, Humphreys RP (1983) Experience 
with ventriculo-pleural shunts, Childs Brain 10:404-413 

4. Jackson IJ, Snodgrass SR (1955) Peritoneal shunts in the treat- 
ment of hydrocephalus and increased intracranial pressure: A 
four year survey of 62 patients. J Ncurosurg 12:216-222 

5. Jones RFC, Currie BK, Kwok BC (1988) Ventriculopleural 
shunts for hydrocephalus: a useful alternative. Neurosurgery 23: 
753-755, 1988 

6. Milhorat TH (1978) Pediatric neurosurgery. FA Davis, Phila- 
delphia, pp 117-127 

7. Portnoy HD, Shulte RR, Fox JL, Croissant PD, Tripp L (1973) 
Anti-siphon and reversible occlusion valves for shunting in hy- 
drocephalus and preventing post-shunt subdural haematomas. 
J Neurosurg 38:729-738 

8. RansohoffJ (1954) Ventriculopleural anastomis in the treatment 
of midline obstructional neoplasms. J Neurosurg 11:205 301 

9, Ransohoff J, Shulman K, Fishman RA (1960) Hydrocephalus: 
A review of etiology and treatment. J Pediatr 46:399-411 

10. Venes JL (1974) Pleural effusion and eosinophilia following ven- 
triculopleural shunting. Dev Med Child Neurol 16:72-76 

11. Venes JL, Shaw RK (1988) Ventriculopleural shunting in the 
management of hydrocephalus. Cbilds Brain 4:45-50 

Correspondence and reprints: Thomas A. Kopitnik, M.D., As- 
sistant Professor of Neurosurgery, Department of Neurosurgery, 
University of Texas Southwestern Medical School, 5323 Harry Hines 
Boulevard, Dallas, Texas 75235-8855, U.S.A. 


