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Abstract

Tuberculous meningitis (TBM) is the predominant bacterial meningitis form in children
under 13, with an incidence of 8.6 per 100,000 before age 15. Tuberculous Hydrocephalus
(TH), often presenting with hydrocephalus, poses a significant challenge in Indonesia for
both children and adults. The commonly used Ventriculo-peritoneal (VP)-shunt procedure
for TH, though prevalent, is associated with multiple complications. As an alternative, the
Ventriculo-atrial (VA)-shunt procedure has been explored, but reports on its use in TH in
Indonesia are lacking. This case report details a 1-year-old girl with TH who initially
underwent a VP-shunt procedure, which proved unsuccessful. Subsequently, the VA-
shunt procedure was employed, leading to a complete recovery. Our findings contribute
valuable insights into the potential effectiveness of the VA-shunt as an alternative
intervention for TH, especially in the Indonesian medical landscape.
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1. Introduction

Tuberculosis (TB) is still considered the most common
infectious disease among children in Indonesia. TB could
occur extrapulmonary with the number of incidences as
high as 20-25% [1]. Tuberculous Meningitis (TBM) is one
of the most severe forms of extrapulmonary tuberculosis
which infects the brain meninges and could result in
death [1]. The incidence rate of TBM is 8.6/100.000
children younger than 15 years old [2].

Tuberculous Hydrocephalus (TH) is more complication of
TBM with average incidence 80% in children [3], in which
there is a disruption in cerebrospinal fluid (CSF)
circulation due to the inflammation process. The
disruption of CSF circulation could enlarge the ventricular
system, followed by the increased of intracranial
pressure (ICP) [1].

DOI: 10.60084/ijcr.v1i2.104

The management of hydrocephalus consists of non-
operative or operative methods. The non-operative
method includes decreasing the production of CSF,
degrading the inflammation and fibrotic process which
could happen at intracranial hemorrhage or meningitis,
also protecting of the axonal and brain cells after
ventriculomegaly happens [4]. The later event can help
postpone the operative procedure, even though the non-
operative method is not as effective as the operative
method [1, 4].

Ventricular shunts are devices that allow cerebrospinal
fluid to drain into extracranial regions. There are several
choices of ventricular shunts, including VP-shunts and
VA-shunts. VP-shunts are more common than VA-shunts
procedure for hydrocephalus. VP-shunts are used to
move CSF from the cerebral ventricle to the peritoneal,

Page | 29 .


http://heca-analitika.com/ijcr
https://doi.org/10.60084/ijcr.v1i2.104
https://crossmark.crossref.org/dialog/?doi=10.60084/ijcr.v1i2.104&domain=pdf
https://creativecommons.org/licenses/by-nc/4.0/

Indonesian Journal of Case Reports, Vol 1, No 2, 2023

however VA-shunts are used to move CSF to the right
atrium of the heart [5].

The revision rate of VP-Shunt ranged from around 43.8%,
with multiple revisions at 18.7% in the first year. The high
revision rate is probably caused by infection and
mechanical complications. Some literature said that
shunt infection usually happens in the first six months
after the procedure, with the highest rate in the first 2
months ranging from 5%-11%. Based on research by
Azzam, et al (2021), they concluded that 88.7% of total VP-
shunt procedures (126 cases), and 5.6% of total VA-shunt
procedures (8 cases), the revision rate is 96.2% (25 cases)
in VP-shunt cases [6].

VA-shunts were initially favored as the preferred shunt
procedure for patients with Tuberculous Hydrocephalus
(TH), and concerns about disseminating the tuberculous
disease through such shunt systems were allayed by
reports from Bhagwati et al. [7]. The versatility of VA-
shunts as an alternative method for continuous
cerebrospinal fluid drainage is noteworthy, particularly in
settings with limited resources. Advancements in VA-
shunt catheter replacement, placement methodologies,
and monitoring systems over the past few years have
contributed to increased success rates in VA-shunt
placements [8].

Therefore, in this case report, we present a 1-year-7-
month-old girl who underwent VA-shunt procedure due
to TH, which has never been reported in Indonesia. This
case underscores the potential viability and success of
VA-shunts in managing TH, offering valuable insights for
medical practitioners facing similar challenges.

2. Cases

A 1-year-7-month-old girl, weighing 7.8 kg, was brought
to the hospital by her parents due to vomiting and an
open wound resulting from a previous VP-shunt surgery
on her head. The surgical wound exhibited redness,
warmth, and accompanying fever. As per family
information, stiffness (spasticity) was noted in the body,
feet, and hands. While the patient denied experiencing
seizures, she appeared fussy.

The patient was initially diagnosed with Tuberculous
Hydrocephalus (TH) at the end of June 2022 and has been
undergoing treatment with a Fixed Drug Combination
consisting of Rifampicin 75mg, Isoniazid 50 mg, and
Pyrazinamide 150 mg for the past 8 months. The patient
underwent her first right VP-shunt surgery in June 2022
due to TH. Subsequently, in October 2022, she
underwent left VP-shunt surgery due to shunt

malfunction. In November 2022, an externalization of the
shunt was performed again due to shunt malfunction.

In November 2022, the patient underwent a craniotomy
for tumor removal and the insertion of an Ommaya
shunt. The pathological anatomy result revealed the
tumor to be a tuberculoma. Following this, in December
2022, the patient underwent shunt repair due to the
ineffectiveness of the VP-shunt. Due to persistent
ineffectiveness, a ventriculo-gall bladder shunt surgery
was performed in the same month. Finally, in February
2023, in response to recurrent ineffectiveness, the
decision was made to proceed with a VA-shunt.

Upon the patient's initial admission, she manifested
medium pain while remaining compos mentis. Her heart
rate was 109 beats per minute, respiratory rate was 24
breaths per minute, with a temperature of 40.1°C, and
oxygen saturation of 98% on room air. Neurological
examination revealed normal findings without
lateralization, neck stiffness, or pathological reflexes.
Pupillary ~ examination showed isochoric  pupils
(4mm/4mm) with positive light reflexes, and physiological
reflexes were positive (+2/+2).

There is a wound exposed from the installation of
Ommaya shunt's side in the right point with slow recail,
and on the left side (Kocher Point), the recoil was normal.
The head CT pre-surgery shows that there is bilateral
cerebellar cystic mass pressing and constricting the
fourth ventricles cause by obstructive hydrocephalus and
third trans-frontal, right trans-parietal, and non-patent
trans-occipital shunts were implemented (Figure 1).

2.1. Operation Technique of VA-shunt

The patient was placed in the supine position under
general anesthesia with endotracheal intubation. The
patient's hair was shaved and then asepsis and antisepsis
procedure with povidone-iodine then performed, and the
operating field was narrowed down using surgical
drapes.

Marking was done in the operating area, insert the
proximal catheter to the cerebral ventricle, followed by
transverse incision on left neck, treat bleeding
afterwards. Perform fascia dissection and identified the
internal jugular vein. Performed Venotomy and insert the
distal catheter approximately 7 cm and the tip of the
distal catheter then placed in the right atrium with C-arm
guiding.

The distal catheter then connected to the proximal
catheter (Figure 2). Evaluate the shunt pump, the shunt
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Figure 1. Head CT pre-surgery. Bilateral cerebellar cystic mass pressing and constricting the fourth ventricles cause by obstructive
hydrocephalus. Third trans-frontal, right trans-parietal, and non-patent trans-occipital shunts were implemented.
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Figure 2. VA-shunt operation procedure. The shunt catheter was inserted to the cerebral ventricle (A) and right atrium of heart via
jugular vein (B).
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Figure 3. Head CT days 25" post VA-shunt procedure shown that improvement of the cerebral ventricle and reduced pressure on the
fourth ventricle.

pump appeared to be effective, the operation field then
closed layer by layer, treat bleeding and operation was
finished.

2.2. Outcome

After the operation and the anesthetic effect wears off,
the patient immediately regained consciousness. The
patient then treated for 2 days in the Intensive Care Unit
(ICU). Days 25t postoperative Head CT results showed an
improvement and reduced pressure on the fourth
ventricle (Figure 3).

3. Discussions

Tuberculosis is still a global health issue, particularly in
developing countries. One of the complications of TB is
Tuberculosis meningitis and is still a very common
problem in children and adult in Indonesia.
Hydrocephalus is one of the most common complications
of tuberculosis meningitis occurring in up to 80% of
children with the disease [3].

Our patient had hydrocephalus due to tuberculosis.
Tuberculous meningitis is frequently accompanied with
disturbance of CSF circulation and the development of
hydrocephalus. It is primarily related to basal adhesions,
with aqueduct and fourth ventricular outlet obstruction.

Shunt insertion has been proven to be quite beneficial,
particularly in youngsters whose sensorium was not
severely impaired. Many children's hemiparetic limbs
and vision returned to normal. In semi-comatose and
comatose patients, the results were unsatisfactory [3].

Individuals with aqueduct and fourth ventricular outlet
block and thick fibrous basal adhesions became shunt
reliant and required shunt modifications. TBM is more
common in children than in adults, and it frequently
occurs in the context of malnutrition, overcrowding, and
low socioeconomic position. TBM is most commonly
caused by hematogenous dissemination of tuberculosis
from an extracranial source, usually pulmonary [9].

This usually happens within 3-6 months following the first
infection. The meningeal exudate that initiates the
process of basal tuberculous meningitis is caused by an
outward extension of the Rich focus, a tiny focus in the
cortical surface. Its focal point could be subpial or
subependymal [10].

The CSF flow may be blocked by the exudate that is
produced as a result of the hypersensitive reaction to the
presence of mycobacterial antigen in the basal arachnoid
cisterns, leading to communicative hydrocephalus.
Another cause of hydrocephalus in TBM is exudate
obstructing the aqueduct, third ventricle, or fourth
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ventricle outlet foramina; this type of hydrocephalus is
known as non-communicating [8].

Early attempts at surgical management of hydrocephalus
in patients with TBM included repeated tapping of the
ventricles through burr holes, suboccipital
decompression, lateral and third open ventriculostomy,
and ventriculo-subarachnoid shunts [2, 7].

23 patients who had shunts implanted for TH were the
subject of a 9-month follow-up research by Bullock & van
Dellen. They considered some criteria to be the
requirements for shunting, including a decreased in level
of consciousness, increased ICP (such as dilatation of the
pupils and rigidity of the extensor muscles), and CT
evidence of increasing ventricular enlargement [2].

The VP-shunts gives extended reduction of ICP and are
quite simple to insert. The main problem of this therapy
approach is if the catheter malfunctioned. These are
some causes of catheter dysfunction, such as shunt
infection, valve obstruction, catheter migration,
disconnection of the shunt, bent catheter (malposition),
or any combination of these factors can cause shunt
malfunction. This is an emergency situation that could
result in fatalities. Nonetheless, if it founded fast, will still
be manageable, and the risk of shunt-related problems
has been lowered as a result of recent breakthroughs in
surgical technique and shunt design [6].

Since 1952, VA-shunts have been the mainstay treatment
for ICP caused by hydrocephalus. Nevertheless, the
favorable intervention resulted in considerable concerns
over the ensuing years, with the recognition of a wide
spectrum of severe and even fatal condition related to
circulation system [8].

According to recent data, despite the fact that VP-shunts
are the preferred approach, a significant patient
population still requires a VA-shunt. In expert hands, VA-
shunts may be a good option if the intended result in
recurring VP instances cannot be attained [8].

For VA-shunts, minimally invasive procedures and
radiological guidance are also being developed. As a
result, in some circumstances, VA-shunts are a viable
alternative to VP-shunts. However, complications should
not be overlooked, which can range from something as
simple as an occlusion to more serious issues including
bacteremia and heart diseases caused by cardiac
implantation and systemic drainage [8].

Procedures involving VA-shunts may result in problems
that could be fatal. The most frequent issues with VA-
shunts  include  shunt infections, pulmonary
hypertension, and thrombosis. There have been many

reported difficulties in the literature, and the majority of
them could have been handled or avoided [5].

A partial abnormal pulmonary venous return was
observed in a documented case by Elhammady et al. [11],
where a VA-shunt displacement occurred. They
recommended employing additional scans, such as
computed tomography, in suspected cases. Radiographic
evidence is deemed helpful for both diagnosing and
treating such changes.

Natarajan et al. discovered catheter related right heart
problems such as substantial calcific tricuspid stenosis
and a dilated right atrium on transthoracic
echocardiography [12]. Ben-Ami et al. described a
catheter related gram-positive bacteremia and nephritis
in a 47 years old woman who had a VA-shunt for 10 years
due to hydrocephalus [13].

In contrast, in our case, following a 1-month follow-up,
there were no discernible signs or symptoms of
complications, highlighting a favorable outcome in the
management of the patient's condition.

4. Conclusions

The utilization of VA-shunts emerges as a potential
alternative for cerebrospinal fluid drainage when
compared to the more common VP-shunts. While VP-
shunts are frequently preferred by surgeons and boast a
higher post-insertion repair rate, they are also associated
with increased risks of malfunction and infection.
However, the invasive nature of VA-shunts, attributable
to the cardiac systemic linkage, should be acknowledged
in contrast to VP-shunts.

Operationally, the techniques for VA-shunts mirror the
difficulty level of VP-shunt procedures, rendering them
feasible without the necessity for specialized
instruments. It is imperative to adhere strictly to aseptic
and antiseptic techniques during these procedures to
mitigate the risk of postoperative infections and potential
serious complications.

In the presented case, our findings underscore that VA-
shunts represent a viable alternative for cerebrospinal
fluid drainage in cases where VP-shunt procedures have
proven unsuccessful, even in settings with limited
resources or rural areas. This supports the consideration
of VA-shunts as a valuable option in the management of
TH.

Author Contributions: Conceptualization, Z.A. and A.L;
investigation, N.H.; writing—original draft preparation, N.H.;
writing—review and editing, Z.A. and A.L. All authors have read
and agreed to the published version of the manuscript.

Funding: This study does not receive external funding.

Page | 33 .



Indonesian Journal of Case Reports, Vol 1, No 2, 2023

Ethical Clearance: Ethical clearance was obtained for the study.

Informed Consent Statement: Informed consent was obtained
from patient which undergone this procedure.

Data Availability Statement: The data are primary from
patient information and from medical record.

Acknowledgments: The author team would like to thank to
Department of Surgery, Faculty of Medicine, Lambung
Mangkurat University / Ulin Hospital, who has helped and
collaborated in completing this case report.

Conflicts of Interest: All the authors declare that there are no
conflicts of interest.

References

1. Hasanah, N. C., Imron, A., and Ganiem, A. R. (2021). Outcomes
of Tuberculous Meningitis Patients with Hydrocephalus with or
without Cerebrospinal Fluid Diversion, Althea Medical journal,
Vol. 8, No. 4, 210-215.

2. Lamprecht, ). Schoeman, P. Donald, D. (2001).
Ventriculoperitoneal shunting in childhood tuberculous
meningitis, British Journal of Neurosurgery, Vol. 15, No. 2, 119-
125. doi:10.1080/02688690020036801.

3. Nakao, J., Fujita, K., Ishii, K., Akutsu, Y., Hara, T., Kamezaki, T., and
Ishikawa, E. (2022). Tuberculous meningitis with good outcome
following appropriate timing of ventriculoperitoneal shunting
for hydrocephalus, Acute Medicine & Surgery, Vol. 9, No. 1.
doi:10.1002/ams2.727.

4, Del Bigio, M. R., and Di Curzio, D. L. (2015). Nonsurgical therapy
for hydrocephalus: a comprehensive and critical review, Fluids
and Barriers of the CNS, Vol. 13, No. 1, 3. doi:10.1186/512987-
016-0025-2.

5. Yudhadi, A., Budiwaluyo, C., Morota, N, Ihara, S., and Tsuda, K.
(2021). The Role Of Ventriculoatrial Shunts For The Shunt
Placement In Modern Medicine: A Case Report, Asian
Australasian Neuro and Health Science Journal (AANHS-J), Vol. 3,
No. 1, 34-39.

Azzam, M., Wathoni, R. T. Z., Suryaningtyas, W., and Parenrengi,
M. A. (2021). Pediatric shunt revision analysis within the first
year of shunt placement: A single center experience, Surgical
Neurology International, Vol. 12, 419.
doi:10.25259/SNI_283_2021.

Bhagwati, S. N. (1971). Ventriculoatrial shunt in tuberculous
meningitis with hydrocephalus, journal of Neurosurgery, Vol. 35,
No. 3, 309-313.

Yavuz, C., Demirtas, S., Caliskan, A., Kamasak, K., Karahan, O.,
Guclu, 0., Yazici, S., and Mavitas, B. (2013). Reasons, procedures,
and outcomes in ventriculoatrial shunts: A single-center
experience, Surgical Neurology International, Vol. 4, No. 1, 10.
doi:10.4103/2152-7806.106284.

Loan, J. J. M., Mankahla, N., Meintjes, G., and Fieggen, A. G.
(2017). Ventriculoperitoneal shunt insertion for hydrocephalus
in human immunodeficiency virus-infected adults: a systematic
review and meta-analysis protocol, Systematic Reviews, Vol. 6,
No. 1, 201. doi:10.1186/513643-017-0603-7.

Aranha, A., Choudhary, A., Bhaskar, S., and Gupta, L. (2018). A
randomized study comparing endoscopic third ventriculostomy
versus ventriculoperitoneal shunt in the management of
hydrocephalus due to tuberculous meningitis, Asian Journal of
Neurosurgery, Vol. 13, No. 04, 1140-1147.
doi:10.4103/ajns.AINS_107_18.

Elhammady, M. S. A, Benglis, D. M., Bhatia, S., Sandberg, D. I.,
and Ragheb, ]. (2008). Ventriculoatrial shunt catheter
displacement in a child with partial anomalous pulmonary
venous return, journal of Neurosurgery: Pediatrics, Vol. 2, No. 1,
68-70. doi:10.3171/PED/2008/2/7/068.

Natarajan, A., and Mazhar, S. (2011). Right heart complications
of ventriculoatrial shunt, European Heart Journal, Vol. 32, No. 17,
2134,

Ben-Ami, R., Navon-Venezia, S., Schwartz, D., and Carmeli, Y.
(2003). Infection of a Ventriculoatrial Shunt with Phenotypically
Variable Staphylococcus epidermidis Masquerading as
Polymicrobial Bacteremia Due to Various Coagulase-Negative
Staphylococci and Kocuria varians, Journal of Clinical
Microbiology, Vol. 41, No. 6, 2444-2447.
doi:10.1128/JCM.41.6.2444-2447.2003.

Page | 34 .



