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1. Introduction

The term “hydrocephalus” is from the Greek and means roughly “water in the

Keywords

head”. In our team, it is defined like an excessive of cerebrospinal fluid (CSF) in
the ventricles. This entity, usually known in our pediatric practice and com-
monly managed by ventriculoperitoneal shunt (VPS), was firstly introduced in
1908 by Kausch [1]. This popular technic had some common complications such
as shunt malfunctions, shunts infections, over- or underdrainage... etc. That is

why in the last two decades, many neurosurgeons try to manage these hydroce-
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phalus by Endoscpic Third Ventriculostomy (ETV) that lead to a little complica-
tions. The pionner of this innovation was Jason Mixter, who first performed
ETV in 1923 on the basis on the ideal approach demonstrated by Dandy in 1922
[2] [3]. Bilateral chronic subdural hematoma (CSDH) within this procedure as
first intention had been ever related before. Herein we firstly reported this un-
usual complication in a 4 months-old boy and we discuss the likely pathogenesis

and the difficulties of the management.

2. Case Report

A 4 months-old boy, first born in his family, with no past medical history, had
been admitted within our department for a progressive enlargement of his head
since two months. In interrogatory, this child was born from a singleton preg-
nancy full-term and no consanguinity was found in the parents. His parents re-
ported the enlargement of his head, and his refusal to eat nothing. Neurological
examination found a lethargic child with 45 cm head circumference (2.4 cm
above the 97™ percentile) and crying sometimes without an identifying cause.
The anterior and posterior fontanelles were largely open. The ophthalmological
test found a bilateral papilledema. The rest of his somatic examination was nor-
mal. Initial brain CT scan done at admission show a marked triventricular hy-
drocephalus with no space occupying lesions (Figure 1(a)).

The diagnosis of obstructive hydrocephalus was made. The laboratory inves-
tigations including coagulation tests were normal. He had been managed by
ETV (Karl Storz Flexible endoscope) with no immediate complications (Figure
1(b)). During the procedure, physiological saline serum was used for flushing
and no bleeding was observed. Six months later, he had been readmitted in our
department for the same signs noted above associated to “eyes in sunset”. CT
scan done in emergency showed a bilateral subdural hematoma (Figure 2). We
decided to irrigate these subdural hematomas by one burr hole in each side.
Clinically in postoperative course, the child status was immediately satisfactory.
But two months later, despite our previous open ventriculostomy, the patient
status worsened again. At admission, he was slightly febrile at 38.2°C with no
papilledema on ophtalmological test. The CT scan showed a huge triventricular
hydrocephalus associated to a thin cerebral mantle without any collected hema-
toma (Figure 3). There was no meningitis on CSF analysis, but the patient was
positive of plasmodium falciparum (150/pl).

The parents decided to do just a medical therapy despite our obsession to seek
what happened to our fenestration. Elsewhere, according his clinical and imag-
ing data, we thought there was no high intracranial pressure, the cerebral tissue
was only destroyed, leading to ventricles enlargement. And besides, right now
we were not able to propose another neurosurgical procedure to this child. De-
spite our effort and antimalarial drugs administration, our patient died seven
days later, perhaps from malaria. There was no anaemia or respiratory distress

syndrome explaining this fatal evolution.
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Figure 1. (a) Pre-operative CT scan shown a marked triventricular hydrocephalus. (b) Post operative view
showing a depressive anterior fontanelle (published after parents’ agreement in all cases).
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Figure 2. CT scan showing bilateral CSDH after ETV ((a), (b)) with photography of “eyes in sunset” and
tendered anterior fontanelle (c).
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Figure 3. CT scan showed enlargement ventricle with thin cerebral mantle on a previous open ETV ((a),
(b)) with no hematoma in a lethargic patient with malaria (c).

3. Discussion

Endoscopic third ventriculostomy (ETV) is generally accepted as the procedure
of choice for the treatment of noncommunicating hydrocephalus [4] [5] [6].
This procedure has been one of the most frequently diverted methods used for

hydrocephalus in our daily neurosurgical practice for the last two decades.
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Technically, ETV is considered to be simple, fast and safe, compared to shunt
diversion associated to few complications such shunt infections or malfunctions,
under or over drainage, intracranial haemorrhage or hematoma, seizures or ab-
dominal complications [7].

In the literature, some rare isolated complications following ETV have been
reported such intracranial bleeding, CSF leak, infections (meningitis, ventricu-
litis), neuronal tissue damage (fornix, hypothalamus, and mildbrain) with con-
secutive memory deficit, hemiparesis, third cranial nerve paresis, hypothalamic
dysfunction or arythmia with cardia arrest [6] [8] [9] [10] [11]. Subdural collec-
tions or hematomas are frequently observed after shunt placement or others
neurosurgical procedures, but rarely reported after ETV. The real incidence rate
of this complication in patients who have undergone ETV is around 1% - 2%
[12] [13]. In the literature, more than 11 cases of symptomatic CSDH after ETV
had been related, from which any case, not in previously shunted patients, in
children had been ever reported, fortiori the bilateral collection [14] [15] [16]
[17]. Our patient suffering from obstructive hydrocephalus, was managed by
ETV and presented a bilateral subdural hematoma six months later. Why this
situation occurs 6 months later and only in this case, on about 162 procedures
included all ages managed in our department?

The real cause of this subdural collection in our case is not clear. However,
two possible explanations of this complication had been related before by some
colleagues. Abrupt drainage of CSF during the procedure may have created a
space between the dura and the brain, which enabled gradual development of
subdural collection or a sudden decrease in intracranial pressure in patients with
long-standing elevated intracranial pressure changes the regulation of CSF for-
mation [8] [18]. In other hands, Mohanty A ef al have suggested that ventricles
collapse with the sudden reduction of CSF pressure and the occurrence of
bleeding in the cortical veins may lead to subdural collection between the dura
and the brain during CSF drainage, as observed in massive hydrocephalus after
the refined brain shunt application similar to the ETV procedure [8]. Kurschel S
et al. reported that covering the endoscopic space with fibrin glue after the com-
pletion of ETV and using hemostatic agents decreased subdural collection [19]
[20].

In our case, we have done a very small corticotomy regarding the size of the
flexible endoscope, flushed continuously with irrigation solution during all the
procedure and closed immediately with surgicell and glue after endoscope re-
moval. Perhaps, other factors may play a role in the slow formation and devel-
opment of these late CSDH.

It will be better to have a CSF flow monitoring before and after ETV, or to
have a system control on the stomy. Perhaps, this eventuality might be consi-
dered in the future. Indeed, a general infection like malaria, an infectious disease
currently present in our area was noticed in our patient during hospitalization.

This association was certainly leading the child in a lethargic condition and con-
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tributed to this fatal evolution despite our effort and therapeutic limitations.

4. Conclusion

Bilateral CSDH after ETV for hydrocephalus can be a fatal complication, how-
ever associated to an infectious disease like malaria. This comorbidity might be
in mind after an ETV in tropical regions and can decrease the rate of success of
the procedure. The mechanism of this dysfunction due to this comorbidity

might be elucidated in a future.

Acknowledgements

We would like to thank Mrs. Barry Najah for her support in writing this manu-

script.

Disclosure of Interest

The authors declare that they have no competing interest.

References

[1] Kausch, W. (1908) Die Behandlung des Hydrocephalus der kleinen Kinder. Arch
Kiln Chir, 87, 709-796.

[2] Mixter, W.J. (1923) Ventriculostomy and Puncture of the Floor of Third Ventricle.
Boston Medical and Surgical Journal, 188, 277-278.
https://doi.org/10.1056/NEJM192303011880909

[3] Dandy, W.E. (1922) Traitment of Non Capsulated Brain Tumors by Extensive Re-
section Brain Tissue. Bulletin of the Johns Hopkins Hospital, 33, 189-190.

[4] Choi, J.U,, Kim, D.S. and Kim, S.H. (1999) Endoscopic Surgery for Obstructive Hy-
drocephalus. Yonsei Medical Journal, 40, 600-607.
https://doi.org/10.3349/ymj.1999.40.6.600

[5] Teo, C. and Jones, R. (1996) Management of Hydrocephalus by Endoscopic Third
Ventriculostomy in Patients with Myelomeningocele. Pediatric Neurosurgery, 25,
57-63. https://doi.org/10.1159/000121098

[6] Navarro, R., Gil-Parra, R., Reitman, A.J., Olavarria, G., Grant, J.A. and Tomita, T.
(2006) Endoscopic Third Ventriculostomy in Children, Early and Late Complica-
tions and Their Avoidance. Child s Nervous System, 22, 506-513.
https://doi.org/10.1007/s00381-005-0031-1

[7] Coulibaly, O., et al (2016) Delayed Intracerebral and Subdural Hematomas after
Ventriculo-Peritoneal Shunt in a Child: A Case Report and Review of the Literature.
Neurochirurgie, 62, 105-107.

[8] Mohanty, A., Anandh, B., Reddy, M.S. and Sastry, K.V. (1997) Contralateral Mas-
sive Acute Subdural Collection after Endoscopic Third Ventriculostomy—A Case
Report. Minimally Invasive Neurosurgery, 40, 59-61.
https://doi.org/10.1055/s-2008-1053417

[9] Sgaramella, E., Castelli, G. and Sotgiu, S. (2004) Chronic Subdural Collection after
Endoscopic Third Ventriculostomy. Acta Neurochirurgica, 146, 529-530.
https://doi.org/10.1007/s00701-004-0260-1

[10] Civelek, E., Cansever, T., Karasu, A., Sabanci, A., Sencer, A. and Kiris, T. (2007)
Chronic Subdural Hematoma after Endoscopic Third Ventriculostomy, Case Re-

DOI: 10.4236/wjns.2018.81005

48 World Journal of Neuroscience


https://doi.org/10.4236/wjns.2018.81005
https://doi.org/10.1056/NEJM192303011880909
https://doi.org/10.3349/ymj.1999.40.6.600
https://doi.org/10.1159/000121098
https://doi.org/10.1007/s00381-005-0031-1
https://doi.org/10.1055/s-2008-1053417
https://doi.org/10.1007/s00701-004-0260-1

0. Coulibaly et al.

[13]

(16]

(18]

(19]

[20]

port. Turkish Neurosurgery, 17, 289-293.

Tekin, T., et al (2012) Chronic Subdural Hematoma after Endoscopic Third Ven-
triculostomy. Turkish Neurosurgery, 22, 119-122.

Schroeder, H.S., Niendorf, W.R. and Gaab, M.R. (2002) Complications of Endos-
copic Third Ventriculostomy. Journal of Neurosurgery, 96, 1032-1040.
https://doi.org/10.3171/jns.2002.96.6.1032

Kamel, M.H., Murphy, M., Aquilina, K. and Marks, C. (2006) Subdural Haemorr-
hage Following Endoscopic Third Ventriculostomy. A Rare Complication. Acta
Neurochirurgica, 148, 591-593. https://doi.org/10.1007/s00701-005-0715-z

Maeda, Y., Inamura, T., Morioka, T., Muratani, H. and Fukui, M. (2000) Hemorr-
hagic Subdural Effusion Complicating an Endoscopic III Ventriculostomy. Child s
Nervous System, 16, 312-314. https://doi.org/10.1007/s003810050521

Freudenstein, D., Wagner, A., Ernemann, U. and Duffner, F. (2002) Subdural Hy-
groma as Acomplication of Endoscopic Neurosurgery—Two Case Reports. Neuro-
logia Medico- Chirurgica, 42, 554-559. https://doi.org/10.2176/nmc.42.554

Emmanuel, I. and Michael, A. (2007) Bilateral Chronic Subdural Haematoma after
Endoscopic Third Ventriculostomy: Case Report and Review of the Literature. 7he
Internet Journal of Neurosurgery, 5.

Gondar, R., Rogers, A. and Momjian, S. (2015) Subdural Hematoma after Endos-
copic Third Ventriculostomy, Struggling against the Laplace Law. Neurochirurgie,
61, 347-351. https://doi.org/10.1016/j.neuchi.2015.06.003

Beni-Adani, L., Siomin, V., Segev, Y., Beni, S. and Constantini, S. (2000) Increasing
Chronic Subdural Hematoma after Endoscopic III Ventriculostomy. Child s Nerv-
ous System, 16, 402-405. https://doi.org/10.1007/s003810000298

Kim, B.S., Jallo, G.I., Kothbauer, K. and Abbott, I.LR. (2004) Chronic Subdural He-
matoma as a Complication of Endoscopic Third Ventriculostomy. Surgical Neurol-
ogy;, 62, 64-68. https://doi.org/10.1016/j.surneu.2003.07.001

Kurschel, S., Ono, S. and Oi, S. (2007) Risk Reduction of Subdural Collections Fol-
lowing Endoscopic Third Ventriculostomy. Child s Nervous System, 23, 521-526.
https://doi.org/10.1007/s00381-006-0278-1

DOI: 10.4236/wjns.2018.81005

49 World Journal of Neuroscience


https://doi.org/10.4236/wjns.2018.81005
https://doi.org/10.3171/jns.2002.96.6.1032
https://doi.org/10.1007/s00701-005-0715-z
https://doi.org/10.1007/s003810050521
https://doi.org/10.2176/nmc.42.554
https://doi.org/10.1016/j.neuchi.2015.06.003
https://doi.org/10.1007/s003810000298
https://doi.org/10.1016/j.surneu.2003.07.001
https://doi.org/10.1007/s00381-006-0278-1

	Bilateral Chronic Subdural Hematoma after Endoscopic Third Ventriculostomy in a Child: A Case Report and Review of the Literature
	Abstract
	Keywords
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusion
	Acknowledgements
	Disclosure of Interest
	References

