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Giant cerebellar cavernomas in children are rare and must be differentiated from
hemorrhagic cerebellar tumors. The diagnosis and treatment of giant cerebellar
cavernomas is challenging, but complete surgical resection can lead to favorable
outcomes and complete neurological recovery in most cases. We present a case
of eight months old baby who was diagnosed with a giant cavernoma resulting in
secondary obstructive hydrocephalus with neuropsychiatric presentations. The
patient underwent a paramedian craniotomy surgery with a suboccipital approach
and complete surgical resection of the cavernoma was done. Over nine months of
observation, the child showed improvement in their ability to walk and fully recovered
from a neurological perspective. We also conducted a literature review to identify
eleven cases of giant cerebellar cavernomas in children, including our case. The data
were analyzed to determine the clinical features, treatment, and outcomes of giant
cerebellar cavernomas in children.

Keywords Cerebral cavernous malformation, Cerebellum, Central nervous system vascular
malformations

INTRODUCTION

Cavernous malformations of the brain are rare diseases of the central nervous

system in children occurring in 0.37-0.9% of the general population according to
3)6)11)12)15-17)20)21

" In children, they typically range from

1)

autopsy and imaging studies.

9-20 mm in size, with an average diameter of 1.4 cm."”"”"”* Giant cavernous malfor-

2)5)7)18)

mations (GCM) larger than 4 cm are rare and we present a case of giant cere-

bellar cavernoma and review the relevant literature.
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The symptoms of GCM in children vary, but may
include headache, nausea, vomiting, ataxia, and neck
pain. A diagnosis of GCM is typically made through
imaging studies, such as magnetic resonance imaging
(MRI) and computed tomography (CT) scans. The
main treatment for GCM is surgical resection, which is
typically performed using a retrosigmoid, median, or
paramedian suboccipital approach, depending on the
location of the lesion and the experience of the surgeon.
The goal of surgical treatment is to achieve complete
removal of the cavernoma. Studies have shown that
surgical resection of GCM in children can lead to favor-
able outcomes and complete neurological recovery in
most cases. However, there is still much to be learned
about the causes, diagnosis, and treatment of GCM, and

further research is needed to improve the outcomes for
affected children.””

CASE DESCRIPTION

Eight months old baby was diagnosed with a volu-
metric formation of the posterior cranial fossa, resulting
in secondary occlusive hydrocephalus with neuro-
psychiatric manifestations. The onset of symptoms,
including vomiting, irritability, convergent strabismus,
increased muscle tone in the legs, and hyperreflexia
in the leg tendons and periosteal reflexes, was sudden
and reported by the mother to have begun at 2 months
of age. An examination of the patient’s fundus showed
a pale pink optic disc in both eyes with clear, rounded
boundaries and central vessels. The arteries were
narrowed while the veins were dilated, tortuous, and
showed a ratio of 1:3.5. The patient also had angiopathy
of the retinal vessels and venous stasis. The psycholo-
gist’s conclusion indicated a violation of psychomotor
development of organic origin, characterized by a
predominant impairment of motor development with
normal speech development.

The patient underwent a MRI of the brain with contrast
on the General Electric SIGNA Architect 3T (Boston,
Massachusetts, USA) MRI machine. In the projection of

the right hemisphere of the cerebellum and its vermis,
a cystic-solid formation with multiple cystic inclusions
with a horizontal level was detected (Fig. 1).

The patient underwent a paramedian craniotomy
surgery in the cervico-occipital region with a suboccip-
ital approach on the right, during which the cavernoma
of the right cerebellar hemisphere was removed through
microsurgical techniques. During the procedure, a
bulging formation was observed on the surface of the
brain which appeared dark blue and crimson, while the
surrounding surface appeared yellowish. The formation
resembled a bunch of grapes and took up almost the
entire right hemisphere of the cerebellum. There were
cavities filled with lysed blood and hemosiderin. The
diagnosis was confirmed by histological examination
which revealed a cavernous angioma. The cavities were
found to be thin-walled, irregular in shape, and formed
by the endothelium. They were tightly adjacent to each
other, and some were separated by collagen fibers or
fibrous tissue. The cavities were filled with liquid blood
and remnants of hematomas from previous hemor-
rhages were present in the stroma of the formation.
Small vessels in the surrounding tissues appeared to be
normally formed arterioles and capillaries (Fig. 2). On
the 7th day post-surgery, a control MRI of the brain was
performed, revealing a bone defect with liquid content
in the postoperative bed in the posterolateral parts of the
left occipital region, measuring up to 17 mm deep and
62 mm wide. The right hemisphere of the cerebellum
had been removed, preserving its pedicle and the stump
of the upper part, with cicatricle changes and expansion
of the subarachnoid space in this area (Fig. 3).

During the hospital stay, the patient’s symptoms of
raised intracranial pressure (eg. vomiting) subsided. On
the 18th day, the child was discharged from the hospital
after a prolonged stay due to the onset of post-venti-
latory bronchopneumonia. Over the course of nine
months of observation, the child showed improvement
in their ability to walk and fully recovered from a neuro-

logical perspective.
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Fig. 1. MRl of brain T2 FLAIR axial section (A) showed the lesion was 56x54x64 mm.The structure was heterogeneous
and the intensity of the area was predominantly heterogeneous. MRI showed signs of a cystic-solid formation with mul-
tiple cyst-like inclusions with a horizontal level in the projection of the right hemisphere of the cerebellum and its vermis,
ventriculomegaly, and moderate atrophy of the cerebral cortex in both frontotemporal regions. (B) T2 weighted coronal.
(C) T1 FLAIR sagittal image showing multiple cystic lesions with fluid level. (D) T1 FLAIR enlargement of lateral and third
ventricles with periventricular edema. MRI, magnetic resonance imaging; FLAIR, fluid attenuated inversion recovery

DISCUSSION

Our clinical case and literature review demonstrate
that giant cerebellar cavernomas in children require
differentiation from tumors with hemorrhage. The size
of the giant cavernoma in our case and in Kan et al’s

study'” was at least 4 cm. The review found that children

were affected by the disease between the ages of 1 month
and 16 years, with a median age of 6 months. Symptoms
of the disease before hospitalization lasted from 1 day to
6 months.

Despite ongoing research in the fields of genetics and
embryology, the causes of cavernomas remain unclear.
There are two theories regarding the formation of
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Fig. 2. Histopathology image: Hematoxylin and eosin staining
(10x) demonstrating large, endothelial-lined, capillary-type
vessels of various sizes with evidence of erythrocyte breakdown.

cavernomas. The first theory is that it is a congenital
condition, as supported by our case and many other
authors, which primarily occur in children under 2 years

D199 3 the other hand, some researchers

of age.
believe that cavernomas “grow” into a high-flow malfor-
mation (HCM) due to repeated hemorrhages, pseudocap-
sule formation, and clot expansion driven by an osmotic
gradient created by blood breakdown products.””"****
The occurrence of giant CMs is also well documented in
the literature, including in familial cerebral cavernoma-
tosis, which was diagnosed in two cases in our study.'”

This condition is characterized by mutations in the cere-

Fig. 3. Postoperative images showing complete removal of the lesion. (A) T2 axial MRI, (B) T2 FLAIR axial MR, (C) T2
weighted coronal sections displaying the bed of the removed cavernoma, (D) T2 axial section demonstrating regression
of expansion of cerebral ventricles. MRI, magnetic resonance imaging; FLAIR, fluid attenuated inversion recovery
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bral cavernous malformation (CCM)1/2/3 genes, which
increase patients’ risk of developing CMs."”

Treatment for HCM in our literature review primarily
involves surgical resection. Our study demonstrates
that resection of giant cerebellar cavernomas can be
performed safely using various surgical approaches, such
as retrosigmoid, median, or paramedian suboccipital,
depending on the location of the lesion and the surgeon’s
expertise. The results indicate that the prognosis is
generally favorable and complete neurological recovery
is achieved in the majority of cases.

In literature review, a search of the PubMed database
was conducted to identify studies on giant cavernous
angiomas in children. The keywords “giant,” “huge,”

» <«

“cavernoma,” “cavernous angioma,” and “cerebellar
cavernous malformation” were used to identify relevant
articles written in English. Studies were included in the
review if they reported cavernomas larger than 4 cm in
children under 18 years old.'”*” Eight publications
reporting 11 (include our case) cases of giant cerebellar
cavernomas in children were identified in the literature
review (Table 1). The age of the patients ranged from
1 month to 16 years, with a median age of 7 months and a
male-to-female ratio of 1.75:1. The most common symp-
toms included headache (100%), bulging of the fontanel
(45%), macrocephaly (36%), and irritability (27%).
Imaging studies showed evidence of hydrocephalus in
55% of the patients. On CT scans, 55% of the cavernomas
were hyperdense. On TIW MR, the lesions appeared as
multiple cystic with a heterogeneous structure, and on
T2W MRI, the lesions appeared as multicystic with
hemosiderin rings surrounded by a hypointense rim. All
patients underwent surgical treatment, with 45%
receiving ventriculo peritoneal (VPS) or external ventric-
ular drain (EVD) to treat the hypertensive-hydrocephalic
syndrome. Total removal of the cavernoma was achieved
in 6 patients, with the most common surgical approaches
being median suboccipital (4 cases), paramedian suboc-
cipital (3 cases), and retrosigmoid (1 case). The outcome
of the treatment was generally favorable, with no fatalities
reported at a median follow-up of 12 months. Complete

neurological recovery was achieved in 8 cases, and partial

recovery was reported in one case.

So from our case we come to conclusion that complete
surgical resection of giant cerebellar cavernoma is
possible. Surgical resection can also lead to favorable
outcomes and complete neurological recovery.

CONCLUSIONS

Complete surgical resection of giant cerebellar cavernoma
can lead to favorable outcomes and complete neurological

recovery in most cases.

Disclosure

The authors report no conflict of interest concerning
the materials or methods used in this study or the findings
specified in this paper.
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