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Abstract
Background and importance Giant cavernous malformations
(GCM) are low flow, angiographically occult vascular lesions,
with a diameter >4 cm. Cerebellar GCMs are extremely rare,
with only seven cases reported based on English literature.
These lesions are most commonly seen in the pediatric age
group, which is known to have an increased risk of hemor-
rhage, being surgery clearly recommended.
Clinical presentation An 18-month-old girl presented with a
6-month history of cervical torticollis and upper extremities
clumsiness. AnMRI revealed a 57 × 46 × 42mmmulti-cystic,
left cerebellar hemisphere mass, showing areas of hemor-
rhages and cysts with various stages of thrombus. There was
no enhancement with contrast. Cerebral angiography ruled out
an arteriovenous malformation. She underwent a left
paramedian occipital craniotomy, and macroscopic gross total
resection was accomplished. Histopathologic examination
was consistent with a cavernous malformation. After surgery,
the patient had no new neurological deficit and an uneventful
postoperative recovery. Follow-up MRI confirmed total re-
moval of the lesion.
Conclusion Cerebellar GCMs in children are symptomatic
lesions, which prompt immediate surgical treatment. These
are rare lesions, which can radiologically and clinically mimic

a tumor with bleed, having to be considered in the differential
diagnosis of neoplastic lesions. Cerebellar GCMs might be
suspected in the presence of large hemorrhagic intra-axial
mass with Bbubbles of blood,^ multi-cystic appearance,
surrounded by hemosiderin ring, fluid-fluid levels, and ac-
companying edema-mass effect. Careful radiological study
provides a preoperative diagnosis, but its confirmation re-
quires histopathological examination. Complete surgical re-
moval should be attempted when possible.
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Introduction

Cavernous malformations (CM) are low flow, angiographically
occult vascular lesions. They account for 5–13% of all intra-
cranial vascular anomalies, having an incidence of 0.4–0.9% in
magnetic resonance imaging (MRI) and autopsies studies
[1–4]. Their prevalence in children is around 0.37 and 0.53%
[5, 6]. CMs vary in size from a few millimeters to a few
centimeters, with a reported mean size of 1.4 cm in diameter
[7, 8]. Kan et al. have defined these rare giant cavernous
malformations (GCM), as those with a diameter greater than
4 cm [9]. Cerebellar GCMs are extremely rare, with only seven
cases reported in English literature [9–13]. There is an eighth
case report not considered in this review for further analysis,
due to the fact it is written in Russian [14]. The pathophysiol-
ogy of GCMs is unclear, and patients present usually with
symptoms of seizures, hemorraghes, mass effect, or neurologic
deficits. CMs in children have an increased hemorrhage risk
and more aggressive behavior compared to adults [5, 6].
Imaging features of GCMs are variable, including a
tumefactive pattern with edema and mass effect, which can
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be mistaken as neoplasms [9, 10, 15]. Because cerebellar
GCMs are extremely rare and usually not considered in the
differential diagnosis of tumors, we present a case of a cere-
bellar GCM in an 18-month-old girl and review of the litera-
ture on clinical presentation, radiological features, surgical
management, and outcome of cerebellar GCM.

Case report

A previously healthy 18-month-old girl presented with a
6-month history of progressive cervical torticollis aggra-
vated in the last week with upper extremities clumsi-
ness. On examination, she had limited cervical rotation
to the right and left-sided clumsiness. The rest of the
examination was unremarkable. An MRI revealed a
57 × 46 × 42 mm, multi-cystic, left cerebellar hemi-
sphere mass, showing areas of hemorrhages and cysts
with various stages of thrombus. The mass associated
a peripheral hypointense rim seen on T2-weighted im-
age and perilesional edema with mass effect. There was
no enhancement with contrast, highly suggestive of a
cerebellar giant cavernous malformation (GCM) (Fig.
1). Angiography was performed to rule out an arterio-
venous malformation. Four days after admission, she
underwent a left paramedian occipital craniotomy and

a macroscopic gross total resection was accomplished.
The multi-lobulated lesion consisted of mulberry-like
structures, surrounded by a xanthochromic area. The
histopathologic examination revealed multiple dilated
vascular spaces lined by endothelium, areas with recent
and old hemorrhages and calcifications, consistent with
a cavernous malformation. After the surgery, the patient
had no new neurological deficit and an uneventful post-
operative recovery. During the 6-month follow-up, she
had important improvement on her movement’s coordi-
nation and torticollis, with a practical normal psychomo-
tor development and no signs of cerebellar affection.
Follow-up MRI confirmed total removal of the lesion
(Fig. 2).

Discussion

Cavernous malformations represent 5–13% of all the
central nervous system vascular malformations. Most
commonly located in the cerebral hemispheres, while
most of the posterior fossa CMs present in the
brainstem, and therefore, cerebellar CMs are rare lesions
[15]. Pediatric cerebellar GCMs are extremely rare le-
sions, with only seven cases reported in English litera-
ture (Table 1) [9, 13, 16–18]. CMs vary in size from a

Axial T1-weighted turbo-spin-echo
Axial T1-weighted image after 
contrast administration Axial T2-weighted image

Gradient-echo parasagittal plane 

Angio-MRI

Angio-MRI

Fig. 1 MRI showing a left
cerebellar hemisphere multi-
cystic mass of 57 × 46 × 42 mm,
with areas of hemorrhages, vari-
ous stages of thrombus, and
perilesional edema with mass ef-
fect. There was no enhancement
with contrast. Angio-MRI show-
ing no arteriovenous
malformation
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few millimeters to a few centimeters, although GCMs
do not have a precise definition and those at the large
end of the spectrum are loosely referred to as giant.
Kan and Lawton have tried to define GCMs; however,
a strict and uniform definition needs to be done for
future reports [9, 19].

The etiology and mechanism of growth are still un-
clear. Amongst the postulated mechanisms are embryo-
genetic errors during vascular development and de novo
genesis secondary to proliferative vasculopathies. It has
been suggested that GCMs develop from smaller CMs,
and grow when friable vessels, formed by abnormal an-
giogenesis, cause repeated hemorrhages that excavate or
push aside brain, followed by clot organization, pseudo-
capsule formation, and secondary expansion. The osmot-
ic effect of blood break-down products in the cyst is
thought to be the mechanism behind such growth [9,
10, 19].

Based on our literature review, cerebellar GCMs do not
have sex preponderance. Six (75%) of them had clinical fea-
tures of raised intracranial pressure. Due to their large size, all
cerebellar GCMs become symptomatic at some point. All of

the patients with available CT scan (6 patients; 75%) had a
hyperdense lesion on the non contrast study, while two of
them (25%) reported calcifications. On MRI, most presented
as non enhancing multi-cystic lesions, representing blood of
different ages, and had multiple hemosiderin rings, giving
characteristic Bbubbles of blood^ appearance. Although not
specific, this pattern should prompt to consider cerebellar
GCM in the differential diagnosis. The lack of contrast en-
hancement may be due to the slow perfusion of CMs in gen-
eral. Edema or mass effect may also be present, mimicking
neoplasms [9, 15].

These large lesions are most commonly seen in the pediat-
ric age group which is known to have an increased risk of
hemorrhage for CMs. Due to this high risk of bleeding, sur-
gery is clearly recommended in children with infratentorial
GCMs, even if clinically silent [15, 20]. Gross total resection
of cerebellar GCM is the mainstay of treatment, especially if
the involved region is non eloquent. Based on our review,
complete surgical removal with full neurological recovery
was reported in at least three (37.5%) of the cerebellar
GCMs. The developmental venous anomaly commonly asso-
ciated with a solitary CM and postulated to have a role in its

Parasagittal FLAIR image Axial FLAIR image

Coronal turbo-spin-echo image Axial T1 turbo-spin-echo image

Fig. 2 Follow-up MRI which
confirms total removal of the
lesion
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pathogenesis is best left alone to avoid the development of a
life-threatening venous infarct [10].

Conclusion

Given their size and location, cerebellar GCMs in children are
symptomatic lesions that prompt immediate surgical treat-
ment. These are rare lesions, which can radiologically and
clinically mimic a tumor with bleed, having to be considered
in the differential diagnosis of cerebellar neoplastic mass le-
sions. Cerebellar GCMs may be suspected in cases of large
hemorrhagic cerebellar mass, with Bbubbles of blood^ multi-
cystic appearance, surrounded by hemosiderin ring, fluid-fluid
levels, and accompanying edema-mass effect. Careful radio-
logical study can provide a preoperative diagnosis and facili-
tate appropriate surgical management, but its confirmation
requires histopathological examination. Complete surgical re-
moval should be attempted when possible, since low morbid-
ity, good recovery, and a complete long-term cure can be
offered.
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