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Abstract
Background: Ventricular shunts are used to drain cerebrospinal fluid into 
extra‑cranial spaces. Ventriculoatrial (VA) shunts are provided to transfer 
cerebrospinal fluid from the cerebral ventricle into the right atrium of the heart. 
A single center experience of indications, procedure, and clinical outcomes in VA 
shunt was presented in current study.
Methods: VA shunts were applied in 10 patients who had repeated previous 
shunt dysfunction or infection. The reasons, clinical findings, replacement 
methods, and postoperative clinical follow‑ups and outcomes were recorded 
retrospectively.
Results: There were seven female (70%) and three (30%) male patients; their 
ages ranged from 5 to 13 years (mean ± SD; 8.5 ± 2.6 years). Shunt re‑placement 
reasons were as follows: Shunt occlusion in five patients, intraperitoneal infection 
in four patients and a distal catheter was kinked and knotted in one patient. 
Postoperative early complications were seen in one patient as early catheter 
thrombosis and catheter revision were applied. Late complications were seen in 
two patients as follows: Catheter infection and infective endocarditis occurred in 
one patient and pulmonary thrombus occurred in one other patient. There was not 
any catheter‑related mortality observed at the one year follow‑up period.
Conclusion: VA shunts may be an option for cerebrospinal fluid drainage at 
necessary conditions. However, sterilization and general training on asepsy and 
antisepsy are the most important determinants affecting the clinical outcome due 
to the cardio systemic relationship.
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INTRODUCTION

There are limited options for continuous cerebrospinal 
fluid drainage. The ventriculoperitoneal (VP) option is 

more popular than ventriculoatrial (VA) shunts. However, 
shunt revisions may be required due to shunt infection, 
obstruction, and migration conditions in VP shunts. In 
such special events, VA shunts may be an appropriate 
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option for continuous cerebrospinal fluid drainage.[4,5,11] 
The intraoperative appropriate vein selection and exact 
shunt placement is important to reduce complications 
such as obstruction.[4]

Placement strategies and monitoring methods have been 
improved to achieve more success in VA shunt catheter 
replacement.[4,8] In the present study, reasons, protocols, 
and clinical outcomes of VA catheter placements were 
reported in 10 patients.

MATERIALS AND METHODS

A VA shunt operation was applied in 10 patients who 
suffered from hydrocephaly; this was done with the 
collaboration of the departments of neurosurgery 
and cardiovascular surgery. Age, gender, reasons, 
complications, additional applications, and clinical 
outcomes were evaluated retrospectively.

Preoperative scopy scans were applied to monitor the 
venoatrial route in each patient.

RESULTS

There were seven female (70%) and three (30%) male 
patients (female to male ratio, 2.3:1). The ages ranged 
from 5 to 13 years (mean  ±  SD; 8.5  ±  2.6 years). 
All patients were diagnosed with hydrocephalus on 
neurological verification. A VP shunt was applied 
previously in all patients.

Repetition of hydrocephalus complaints were detected 
in six patients. Repeated catheter obstruction was 
determined in five of the six patients. A kinked and 
knotted catheter was detected in one patient. Fever, 
abdominal tenderness, and elevated infection markers 
were detected in other four patients. These four patients 
were diagnosed with peritonitis.

The ventricular side of catheters was placed by 
neurosurgeons. After that, neck dissection was 
performed with a parallel longitudinal incision to 
the sternocleidomastoid muscle by cardiovascular 
surgeons. Just behind the muscle, the internal jugular 
vein was explored and evaluated with its branches. If 
an appropriate branch was detected, a catheter was 
placed in the branch. If an appropriate branch was not 
detected (e.g., too narrow for the catheter’s diameter), 
the catheter was placed in the main body of the internal 
jugular vein. Before replacement the purse sutures 
were added to prevent migration and bleeding into the 
vein. The placement of catheter was demonstrated in 
Figure 1.

All patients were followed postoperatively for one year. 
Early complications of catheter thrombosis were seen 
in one patient on the 15th day following operation. 

Catheter revision and anticoagulant therapy (0.5 mg/kg 
enoxaparine prophylaxis was administered) were applied 
in this patient and no secondary thrombosis was 
observed. Late complications were seen in two patients 
as follows: In the first patient, probable catheter‑related 
methicillin‑resistant Staphylococcus aureus bacteremia 
and infective endocarditis were detected in blood 
cultures the second month after the operation. The 
catheter was removed urgently and appropriate 
antibiotherapies (Vancomycin 1 gram IV  +  Gentamycin 
1.5 mg/kg IV) were administered to the patient, 
according to current literature suggestions.[6] The removal 
of catheter cultures confirmed the diagnosis. The blood 
parameters and fever returned to normal ranges after one 
week of antibiotherapy.

In the second patient, dyspnea and sweating occurred at 
the postoperative 162nd day. A high resolution computed 
tomography scan revealed pulmonary thrombus on 
the small pulmonary artery branches. The catheter 
was removed immediately and rapid anticoagulation 
and antiagregant therapy (25000‑50000 IU continuous 
intravenous unfractionated heparin infusion with a 
partial thromboplastin time (PTT) monitorization in 
the first two days, 1 mg/kg enoxaparine and 100 mg 
daily acetylsalicylic acid maintenance therapy was started 
after two days) was initiated in the patient presenting 
with pulmonary thromboemboly. The thrombosis 
treatment was applied with the guidance of the current 
literature.[10,15] The respiratory complaints were recovered 
after the first two days of treatment.

There were no additional catheter‑related events detected 
during the follow‑up period. Additionally, catheter 
related mortalities were not observed during the one year 
follow‑up period.

The details of the cases are summarized in Table 1.

Figure 1: The demonstration of ventriculoatrial catheter 
implantation
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DISCUSSION

The VP shunts provides a prolonged relief of intracranial 
pressure, and it is quite easily to be performed. 
The major limitation is catheter dysfunction in this 
treatment method. Catheter dysfunction reasons can 
be listed as follows: Shunt infection, valve obstruction, 
catheter migration, shunt disconnection, kinked 
catheter (malposition), or any combination of these 
reasons. This problem is emergency‑like situation 
that can be lead to mortalities. However, it can be 
treatable and also, the risk is reduced in shunt‑related 
complications with recent advances in surgical technique 
and shunt design.[17] In contrast, VA shunts became 
the standard treatment for intracranial hypertension 
due to hydrocephalus since 1952. Furthermore, over 
the subsequent years, the favorable intervention led 
to notable concerns with the recognition of various 
range of severe and even life‑threatening complications 
that closely related to the circulatory system.[16] Recent 
reports suggest that despite VP shunts being the most 
preferred method; there is a notable patient population 
that remains where VA shunt is needed.[16]  VA shunts 
may be good option for the desired result cannot be 
achieved recurrent VP cases in experienced hands. Also, 
minimal invasive methods and radiographic guidance’s 
are developed for VA shunts too.[12] Thus, VA shunts 
are important alternative to VP shunts in selected 
cases.[7] However, complications should not be neglected 
that range from something simple like an occlusion to 
other more significant problems like bacteremias and 
cardiac disorders due to cardiac placement and systemic 
drainage.[2,7,14]

Therefore, new placement strategies and monitoring 
methods have been improved to achieve more 
success and reduced complications in VA shunt 
catheter replacement.[4,8,9] Chuang, et al. reported the 
use of percutaneous VA placement with real‑time 
transesophageal echocardiogram monitoring. They 
claimed that this method can be used less invasively, 

as well as more accurately, quickly and safely.[4] 
Endovascular placement of a VA shunt was presented 
by Gonzales, et al., who reported three advantages of 
this technique: The venous system can be identified 
easily, the jugular vein patency can be demonstrated 
clearly, and the true placement or malposition of 
the catheter can be determined quickly.[8] In another 
study, a ventriculosubgaleal shunt was mentioned by 
Hansasuta, et al., who claimed that this approach is 
simple and inexpensive.[9] Metellus, et al. also reported 
that percutaneous placement of a VA shunt with 
radiographic guidance improves the effectivity and safety 
of the technique.[12] Ten patients who had previous shunt 
dysfunction were presented in our report. VA shunts were 
performed with the guidance of scopy in these patients. 
Only one catheter obstruction was detected. Catheter 
thrombosis was determined at the postoperative 15th day 
in this patient. Additional occlusion and malposition 
were not observed.

VA shunt approaches may cause potentially life 
threatening complications. Obstructions, malpositions, 
and shunt infections are the most frequent problems 
in VA shunts.[4,13,14] Numerous complications have been 
reported in the literature and most of them could have 
been treated or prevented. For example, Elhammady, 
et al. reported a VA shunt displacement in a case with 
a partial anomalous pulmonary venous return. They 
suggested that radiographic evidences are beneficial for 
the management and treatment of such variations and 
further scans such as computed tomography should 
be applied in suspected cases.[7] Arıbas, et al. reported 
pulmonary hypertension development in a case following a 
VA shunt implantation. Pulmonary perfusion scintigraphy 
revealed segmental and subsegmental perfusion defects in 
this case. They removed the VA shunt and it was replaced 
with a VP shunt.[1] Cardiac complications can occur 
during or after VA shunt implantation as Natarajan, et al. 
reported a case of a 57‑year‑old male patient who was 
treated for pneumonia and new‑onset atrial fibrillation. 
According to their report, the patient had a VA shunt 

Table 1: Demographic data of ventriculoatrial shunt applications

Age Gender Reason Complication Additional application Outcome

5 F Catheter occlusion ‑ ‑ Healing
7 M Catheter occlusion ‑ ‑ Healing
9 F Catheter occlusion Early catheter thrombosis Catheter revision Healing
12 F Peritonitis ‑ ‑ Healing
8 F Kinked catheter ‑ ‑ Healing
10 F Peritonitis Pulmonary thromboembolism Removal of a atrial catheter and anticoagulant 

and antiagregant therapy
Healing

6 F Catheter occlusion ‑ ‑ Healing
9 M Peritonitis ‑ ‑ Healing
6 F Catheter occlusion Infective endocarditis Removal of a atrial catheter and antibiotherapy Healing
13 M Peritonitis ‑ ‑ Healing
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since childhood that was implanted for hydrocephalus 
and there he had no additional health problems. To 
sum up, they diagnosed catheter‑related right heart 
complications, such as significant calcific tricuspid 
stenosis and a dilated right atrium that was revealed 
in transthoracic echocardiography.[14] Ben‑Ami, et al. 
reported a catheter related Gram‑positive bacteremia and 
nephritis in a 47‑year‑old woman who had a VA shunt 
for 10 years due to hydrocephalus. The VA shunt was 
removed; then, vancomycin therapy was started and a 
new VP shunt was inserted in this case. According to the 
report, the patient fully recovered.[2] Chaw, et al. reported 
infective endocartitis in one VA shunt case. They claimed 
that appropriate treatment should be applied with the 
removal of foreign material in such cases.[3]

In our study, we implanted all of the VA shunt 
catheters under scopy scans to appropriately 
position them in the right atrium. An early catheter 
revision was made in one patient due to catheter 
occlusion 15 days following operation. Presumptive 
diagnoses of catheter‑related methicillin‑resistant 
Staphylococcus aureus bacteremia and infective 
endocarditis were detected in one patient at the second 
month of application. The catheter was removed 
urgently and appropriate antibiotherapies (vancomycin 
1 g IV + Gentamycin 1.5 mg/kg IV) were administered. 
The patient fully recovered after therapy. Dyspnea 
and sweating occurred in another patient at the 
162nd day of implantation. A high resolution computed 
tomography scan revealed pulmonary thrombus on 
the small pulmonary artery branches. As a result, 
the catheter was removed immediately and rapid 
anticoagulation and antiagregant therapy was initiated, 
and the patient’s respiratory complaints were recovered 
after two days of treatment. Additional catheter‑related 
morbidity and mortality were not observed at the 
one‑year follow‑up period.

VA shunts are indispensable options for cerebrospinal 
fluid drainage in hydrocephalus. However, they may have 
preventable and treatable life threatening complications. 
Radiographic or ultrasonographic examinations may have 
improved outcomes with collaborative study. Nevertheless, 
all these complications can be cured if appropriately 

treated with the strict adherence to advanced guidelines. 
Therefore, reasons, complications, and outcomes should 
be clearly stated.
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The ventriculo‑atrial (VA) shunt is one of the oldest 
solutions to the perennial problem of hydrocephalus. 
For a while it was the stellar procedure for children and 
adults. The simplicity and efficacy of the ventriculo 
peritoneal (VP) shunt has sent the VA shunt to the 
drawer of last alternatives. There are no more reports on 

series of VA shunts like the one we are publishing here, 
or rather I have to state that there are no more series 
of patients reported from  authors who practice in what 
euphemistically are called high income nations. 

I don’t have data to advance my hypothesis but based 
on my empiric observations I strongly believe that the 

Commentary



Surgical Neurology International 2013, 4:10 http://www.surgicalneurologyint.com/content/4/1/10

great majority of the neurosurgeons trained in the USA 
and other industrialized nations are not familiar with the 
nuances required for a safe placement of a VA shunt. And 
with similar emphasis I believe that our colleagues from 
middle and low income nations have mastered it for no 
other reason that they are forced to place a larger number 
of VA shunt in their patients. A series of ten patients 
from a region not accustomed, or forced, to publish is 
telling us of the existence of a larger number of patients.

As Celal Yavuz and collaborators acknowledge the VA 
shunt is a solution for a patient who has had already a 
set of complications.  These complications are often 
secondary to the infectious etiology of the hydrocephalus 
or the surgical etiologies associated with a “cold” 
peritoneum.

It is reasonable to forward the argument that the 
prevalence of VA shunt, particularly in the pediatric 
population, is a subtle indicator of the social reality of a 
country.

The small but significant series of patients reported 
by Celal Yavuz and collaborators may not be that 

interesting for neurosurgeons that perform many of these 
procedures, or to those who don’t have to do place any 
VA shunt. But its significance lays in that it is telling us 
all that neurosurgical pathologies have a geographical and 
social identity and that perhaps the standard textbooks 
and publications coming from the industrialized world 
needs to be modified to accommodate the particularities 
of every region and its neurosurgical patients. When 
with the best of the intentions we try to share our 
understanding of disease mechanism with our colleagues 
from different regions we naively assume that what we 
see is what they see and Celal Yavuz and collaborators 
with a series of just ten patients are proving us wrong.

I am interested in Chiari type I malformation, and always 
wondered why my colleagues from Nicaragua operate on 
a handful a patients a year.
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