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Armored brain in a young girl with a syndromal hydrocephalus
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Abstract The authors present a case of a young girl affected by
a syndromal hydrocephalus who developed a bilateral ossified
chronic subdural hematoma with the typical radiological appear-
ance of "the armored brain". Bilateral calcified chronic subdural
hematoma is a rare complication of ventriculoperitoneal shunt.
There is controversy in the treatment, but most published litera-
ture discourages a surgical intervention to remove the
calcifications.
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Introduction

‘Armored brain’ is a term used to describe a rare clinical
condition of bilateral ossified chronic subdural hematoma or
hygroma [1]. The word armored derives from Latin armatura
and later from Anglo-French armour (e) used to describe a
metal sheathing or protective covering [2] (Fig. 1a). This con-
dition is diagnosed by the presence of hyperdense outer and
inner rims separated by a slightly hypodense area on CT [3].
This phenomenon is pathognomonic and it is also known as
‘the matrioska effect’ [4]. The treatment is controversial, but
surgical therapy might be an option if the condition leads to
mass effect and raised intracranial pressure [5].

The authors present a case of bilateral ossified hygroma in a
15-year-old child under treatment because of a syndromal
postnatal hydrocephalus with a ventriculoperitoneal shunt.

Case report

The patient was born with a chromosomal 6q deletion, a rare
genetic syndrome with a broad spectrum of symptoms and
presentations. Since birth, she has been affected with hydro-
cephalus, which was treated at 1 month of age by
ventriculoperitoneal shunting. A pressure sustaining (PS)
medical neonatal low-pressure valve (Medtronic Inc.,
Minneapolis, MN, USA) was chosen, appropriate for her
age. Because of her genetic history, she also suffered from
psychomotor impairment, epilepsy, scoliosis, and spastic
quadriplegia.

Fifteen years after placement of the shunt, the patient was
admitted to the emergency department of our hospital with
increased frequency of epileptic seizures over the previous
2 months, as well as progressive drowsiness, nausea, and
vomiting. Up to this point, she had never had a shunt revision.
At physical examination, there were no new focal neurologi-
cal deficits other than her known quadriplegia and mental
retardation. A swelling was noticed behind the right ear,
around the shunt valve.

Suspecting a shunt dysfunction, we performed a CTand an
X-ray shunt series. CT images showed an increased hydro-
cephalus and the shunt series showed a disconnection of the
valve. More surprisingly, the CT also revealed a subdural os-
sified mass along both convexities. The brain seemed to be
surrounded with another layer of bone and between the two
layers there was just a narrow hypodense area (Figs. 1b and 2).
In the bone setting, it almost looks like the skull is twice as
thick as it should be (Fig. 3).
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The patient underwent a surgical revision of the shunt,
which was replaced with a complete new system, the Paedi
GAV 9/29 (Miethke, Melsungen, Germany), more appropriate
for her age at that time. After surgery, the clinical condition of
the patient improved considerably. The patient was more re-
active, no epileptic seizures were observed during the hospi-
talization, and she basically recovered to her level of function-
ing. The bilateral ossified masses were managed conservative-
ly as they did not affect her neurological status.

Discussion

Subdural hematomas and hygromas are a well-documented
late complication of ventriculoperitoneal shunting [6].
Calcification and ossification of those are less common and
the pathogenesis as well as treatment is still a matter of debate
[7]. Bilateral subdural calcified masses may also be found
after a trauma [8] or a meningitis [1, 9], but most of the cases
are described in patients with a hydrocephalus shunting [10].

The most accredited theory correlates the formation of
subdural hematomas or hygroma to overdrainage [11].
Interestingly, calcified subdural hematomas have never been
repor ted as a compl ica t ion of endoscopic th i rd
ventriculostomy [12]. This supports the correlation between
overdrainage and formation of subdural hygroma and
hematoma.

The calcification, followed by complete ossification, would
be the result of a long-existing hematoma or hygroma [12].
Incomplete or insufficient absorption, possibly due to poor

Fig. 2-3 CT scan in bone and brain setting showing a bilateral calcified
subdural mass with a thin hypodense area between the inner and outer
rims

Fig. 1 Toposcan CT: double calcification of the skull (a). Note the
similarity with an armored helmet (b)
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circulation or metabolic anomalies, would lead to stagnation
of blood and ultimately to calcification [13, 14].

Surgical excisionmight be necessary when the calcification
of the subdural mass causes a rise of intracranial pressure [5].
Still, the risk of an acute subdural hematoma or damage to the
underlying brain tissue should always be taken into account
before choosing surgical treatment [15]. In the presented case,
the patient’s symptoms were correlated with the shunt dys-
function, not to the subdural calcified masses. However, the
radiological finding of a matrioska head indicated a long-
standing negative pressure gradient in the ventricle of our
patient. Therefore, we not only decided to replace the shunt
with a functioning one but also with a different valve. In cases
where the etiology of the armored brains is overdrainage, a
shunt revision should be considered [1]. To date, no study has
shown the effect of a shunt revision on the subdural masses,
but certainly it offers a simpler procedure with less morbidity
than a craniotomy with drilling of the membranes. After sur-
gical revision of the shunt, the patient recovered to her
premorbid level of functioning, without the need of a risky
intervention.

Conclusions

Armored brain is a rare complication of long-existing subdural
hematoma or hygroma due to overdrainage in patients treated
for hydrocephalus. Even though it can possibly lead to mass-
effect in some patients, our case demonstrated that such calci-
fications do not always affect the neurological status.
Radiological findings of an armored brain in patients with a
shunt should be considered as a sign of overdrainage, which
should be appropriately treated.

The patient’s kin has consented to submission of this case
report to the journal.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.

References

1. Salunke P, Aggarwal A,Madhivanan K, Futane S (2013) Armoured
brain due to chronic subdural collections masking underlying hy-
drocephalus. Br J Neurosurg 27:524–525

2. Costello E (2008) Random House Webster’s American Sign
Language Dictionary. Random House Ref 1200

3. Ludwig B, Nix W, Lanksch W (1983) Computed tomography of
the “armored brain.” Neuroradiology 25(1):39–43

4. Taha MM (2012) Armored brain in patients with hydrocephalus after
shunt surgery: review of the literature. Turk Neurosurg 22:407–410

5. Imaizumi S, Onuma T, Kameyama M, Naganuma H (2001)
Organized chronic subdural hematoma requiring craniotomy—five
case reports. Neurol Med Chir (Tokyo) 41:19–24

6. Puca A, Fernandez E, ColosimoC, Lauretti L, Pallini R, Tamburrini
G (1996) Hydrocephalus and macrocrania: surgical or non-surgical
treatment of postshunting subdural hematoma? Surg Neurol 45:
376–382

7. Kaplan M (2008) Ossified chronic subdural hematoma with ar-
mored brain. Turk Neurosurg 18(4):420–424

8. Galldiks N, Dohmen C, NevelingM, Fink GR, HauptWF (2010) A
giant bilateral calcified chronic subdural hematoma. Neurocrit Care
12:272–273

9. McKay RJ Jr, Morissette RA, Davies JA, Ingraham FD, Matson
DD (1950) Collections of subdural fluid complicating acute bacte-
rial meningitis. Am J Dis Child 80:872–873

10. Petraglia AL, Moravan MJ, Jahromi BS (2011) Armored brain: a
case report and review of the literature. Surg Neurol Int 2:120

11. Pudenz RH, Foltz EL (1991) Hydrocephalus: overdrainage by ven-
tricular shunts. A review and recommendations. Surg Neurol 35:
200–212

12. Kanu OO, Igwilo AI, Daini O (2012) Armoured brain: a case of
bilateral calcified chronic subdural haematoma complicating infan-
tile hydrocephalus. Romanian Neurosurgery XIX 1

13. Niwa J, Nakamura T, Fujishige M, Hashi K (1988) Removal of a
large asymptomatic calcified chronic subdural hematoma. Surg
Neurol 30(2):135–9

14. Sharma RR, Mahapatra A, Pawar SJ, Sousa J, Athale SD (1999)
Symptomatic calcified subdural hematomas. Pediatr Neurosurg 31:
150–154

15. Moon KS, Lee JK, Kim TS, Jung S, Kim JH, Kim SH, Kang SS
(2007) Contralateral acute subdural hematoma occurring after re-
moval of calcified chronic subdural hematoma. J Clin Neurosci 14:
283–286

Acta Neurochir (2017) 159:81–83 83


	Armored brain in a young girl with a syndromal hydrocephalus
	Abstract
	Introduction
	Case report

	Discussion
	Conclusions
	References


