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ABSTRACT 

Objective:   The purpose of this study is to describe outcome of ventriculoatrial shunt as a third option in the 

treatment of hydrocephalus. 

Design:  Descriptive case series study. 

Place and Duration of Study:  Neurosurgery department Peoples University of Medical and Health Sciences 

Nawabshah, from January 2013 to December 2015. 

Materials and Methods:  This study was conducted on patients who have already attempted for VP shunt and 

ETV and both have failed. Under radiological guidance distal end of catheter was placed in right atrium at D6 

level. Jugular vein was cannulated via common facial vein or direct puncture. 

Results:  Over a period of 3 years, 24 patients were operated for VA shunt. There were 16 (66.66%) males and 8 

(33.33%) females. Male to female ratio was 2:1. Age groups included 2 years to 18 years (mean 9.17 median 8 

SD +/- 5.55). Mostly left side was used and common facial venesection was preferred to direct puncture of 

jugular vein. One patient developed shunt nephritis which was managed with Vancomycin. 

Conclusion:  VA shunt can be used as third option in the treatment of hydrocephalus taking great care of its 

complications. 

Abbreviations:  ETV: Endoscopic Third Ventriculostomy. VCS: Ventriculocisternostomy. CSF: Cerebral Scleral 

Fluid. 

Key words: Hydrocephalus, Neuroendoscopy, shunt, Endoscopic third ventriculostomy (ETV), Ventriculoatrial 

shunt. 

 
INTRODUCTION 

The obstructed cerebral ventricles are usually diverted 

to the peritoneal cavity by ventriculo-peritoneal shunts 

or into pre-pontine cistern by endoscopic third ventri-

culostomy. VP shunt revision may not be possible in 

patients who developed ascites, pseudcysts or intra-

peritneal adhesions.
1,2

 ETV failure is more common in 

pediatric group below 2 year age due to imperfect dev-

elopment of subarachnoid space or arachnoid villi; 

abnormal anatomy at 3
rd

 ventricular floor or closure of 

stoma.
3,4

 When these patients failed after ETV and VP 

shunts, ventriculo-atrial
5,6,7

 shunt is the third option in 

CSF diversion to right atrium. Ventriculopleural shu-

nt,
8,9

 ventriculosinus shunt,
10

 Torkidsen shunt (ventri-

culocisternostomy VCS)
11

 or ventriculobiliary shunt
12

 

are other alternatives. 

 The ventriculo-atrial shunt is akin to natural egress 

of CSF into blood stream through arachnoid villi into 

superior sagittal sinus. In 1895, Gartner floated the 

idea of physiological diversion of CSF into veins or 

lymphatics of the head and neck.
13

 Nulsen and Spitz
14

 

introduced shunt from ventricle into jugular vein. Pud-
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enz was the pioneer to suggest right ventricle (ventri-

culo-auricuostomy) as the suitable site for drainage of 

CSF and to prevent retrograde flow of blood.
15

 

 It may be adopted as first line of treating hydroce-

phalus but due to complications like pulmonary hyper-

tension, bactremia, shunt nephritis, breakage and mig-

ration of shunt tube, it has been side lined.
16-19

 VA 

Shunt revision is also more difficult than VP shunt 

revision. To avoid these complications a second look 

may be given to inspect peritoneal cavity by laparo-

scopy
20

 or by using ventricuo-omental bursa shunt
21

 or 

ventricuo-gall bladder shunt.
12

 We have adopted VA 

shunt as a third option in the treatment protocol for 

hydrocephalus. The purpose of this study is to observe 

the clinical and radiological improvement of hydroce-

phalus; and complications of ventriculoatrial shunts. 

 
MATERIALS AND METHODS 

This descriptive case study was conducted in the depa-

rtment of Neurosurgery, Peoples University of Medi-

cal & Health Sciences for Women Nawabshah, over a 

period of 3 years from January 2012 to December 

2015. Patients who had failed in the treatment of hyd-

rocephalus with ventriculoperitoneal shunt and endo-

scopic third ventriculostomy were included in this stu-

dy. Patients with prothrombotic tendency, infected 

CSF, cardiac disease, pulmonary hypertension or ne-

phritis were contraindicated for VA shunt and were 

excluded from this study. Follow up period included 2 

to 4 years. 

 Patients or the attendants were counseled for the 

procedure and consent taken. Before embarking on 

VA shunt, patency of internal jugular vein was asse-

ssed with Doppler study. Anesthetists were vigilant 

about smooth rapid sequence induction; and cardiac 

arrhythmias during atrial catheterization and possibi-

lity of venous air embolism. Right or left Keen’s point 

marked. A transverse incision straddling sternoclei-

domastoid muscle was made. Burr hole was made at 

Keen’s point. The ventricular catheter passed and con-

nected to chamber. Distal catheter was guided into 

right atrium via common facial vein by venous cut 

down technique into internal jugular vein under micro-

scope. A tie was used to secure the tube and prevent 

back flow of blood. Distal end was confirmed by 

radiographs in the middle or lower right atrium at the 

level of D6. In patients failing to cannulate the jugular 

through common facial vein, direct cut down of the 

internal jugular vein was made and closed with purse 

string suture with 6 o stitches. Sometimes guide wire 

and dilatation and subsequent catheterization was per-

formed. Wounds were closed in layers. Patients were 

admitted in ward for 2 days and stitches removed on 

7
th
 day. Patients were followed for clinical improve-

ment and complications. 

 
RESULTS 

Over a period of 3 years, 24 patients were operated 

for VA shunt. There were 16 (66.66%) males and 8 

(33.33%) females. Male to female ratio was 2:1. Age 

groups included 2 years to 18 years (mean 9.17 med-

ian 8 SD +/- 5.55). Left side was used in 14 (58.33%) 

patients and right side in 10 (41.67%) patients. All 

these patients were previously operated for VP shunt 

and ETV which failed. 4 (16.67%) patients had ascites 

and 6 (25%) had peritoneal adhesions. Shunt tube bre-

akage at the neck area was observed in 3 (12.5%) pati-

ents. 

 Most of the patients (n = 18) (75%) were cannu-

lated into common facial vein. Direct internal jugular 

vein cannulation was performed with surrounding pur-

se string sutures in 4 (16.67%) patients. In 1 patient 

(4.17%) CVP line with guide wire was used for the 

placement of distal catheter. 

 Three patients (12.5%) needed shunt revision due 

to blockage of ventricular catheter or valve. One pat-

ient (8.33%) developed shunt nephritis which was 

managed with Vancomycin and Rifampicin. Follow up 

period included 3 years. One patient (8.33%) suddenly 

became cyanosed and died on third postoperative day 

possibly due to fits and aspiration. 

 

 
 

Graph 1:  Showing Demographical Pattern. 
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Graph 02:  Showing Pre-Op Indications. 

DISCUSSION 

Out of CSF diversion procedures, VA shunt is less 

preferable due to its few dreadful complications as 

compared to VP shunt which has many complications 

but less life threatening.
17,,22,23,24

 In the present scenario 

ventriculoperitoneal shunt and endoscopic third ventri-

culostomy are the main procedures in the treatment of 

hydrocephalus. Ventriculopleural shunt
8
 is less popu-

larized due to the expected complication of hydro-

thorax which can be prevented with the use of pro-

grammable valves an anti-siphon device.
9
 In failed 

cases of VP shunt, peritoneal cavity may be given sec-

ond look by laparoscopy; or ventriculoo-omental 

bursa
21

 or ventriculo-gall bladder shunt
12

 may be tried. 

 Pudenz 
15 

was the pioneer to suggest right ventricle

 

 
 

Graph 3:  Showing Techniques. 

 

 
 

Graph 4: Showing Complications. 
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(ventriculo-auriculostomy) as the suitable site for drai-

nage of CSF and to prevent retrograde flow of blood. 

In our series we have used VA shunt as a third choice 

in those patients who have failed VPS and ETV. We 

used open method. Mostly we have used left side bec-

ause right side had scaring or infections during pre-

vious operations. We have cannulated jugular vein via 

common facial by doing venesection under micro-

scope. Many authors have used percutaneous techni-

que by Seldinger method under ultrasound guidance
25

, 

fluroscopic
26

 or transesophageal echocardiography
27

 

for the proper placement of distal end of catheter into 

right atrium through jugular or subclavian vein. We 

used to confirm distal catheter with radiographs at the 

level of D6. 

 Pulmonary hypertension, bactremia, shunt neph-

ritis, breakage and migration of shunt tube are compli-

cations reported in literature.
16-19

 we have few compli-

cations like shunt nephritis in 2 patients for which 

antibiotics were used. 3 patients had proximal shunt 

block for which shunt revision was performed. There 

was one death in this study most probably due to fits 

leading to inhalation. 

 
CONCLUSION 

When ETV has failed and peritoneal cavity has been 

violated by adhesions, infection, pseudo cyst or asci-

tes; VA shunt is preferable third option in the treat-

ment of hydrocephalus. Distal end of VA shunt can be 

cannulated by open method and confirmed with radio-

graphs. Patients can be followed for the complications 

and their management. 
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