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Abstract Giant cavernous malformations are rare. There are
17 cases reported in the literature, eight of them in children.
Although cavernous malformations have typical imaging
findings, the diagnosis of giant cavernous malformation can
be challenging because of its large size and varied appearance.
It can be more challenging when imaging reveals multilobular
involvement and a focal infiltrative pattern mimicking
malignancy. We report a case of a giant cavernous malforma-
tion with multilobular involvement and a focal infiltrative
pattern.
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Introduction

Cavernous malformations of the central nervous system are
clinically and angiographically occult vascular lesions.
They are usually asymptomatic but can cause neurological
symptoms such as seizures. Their behavior can be dynamic,
with change in size and the appearance of new lesions [1].
The imaging findings of a cavernous malformation typical-
ly include a well-circumscribed lobulated mass with a

central reticulated core caused by hemorrhage of various
ages. Giant cavernous malformations (GCM) are rare, and
because of their large size and varied imaging findings, the
diagnosis can be challenging, particularly when they show
multilobular involvement and a focal infiltrative pattern.
We report a 14-year-old boy who had a GCM with a focal
infiltrative pattern.

Case report

A 14-year-old boy presented with numbness and involun-
tary tremor of the right hand. For 4 months he had had one
or two seizures a day, with loss of consciousness.
Neurological examinations were normal, with intact senso-
ry and motor functions and full GCS scores (6M 5V 4E) on
admission. There were no abnormal laboratory findings.

On brain CT images there was a huge well-defined solid
and multicystic mass in the temporoparietooccipital lobe,
measuring about 13.8 cm in the AP plane, 7.8 cm in the
transverse plane, and 8.3 cm in the craniocaudal plane.
Most of the solid portion was covered with dense nodular
calcifications, and the remaining portions revealed hetero-
geneous isoattenuation to moderate/high attenuation. On
images after administration of contrast agent, minimal
enhancement was noted. There was calvarial remodelling
on the ipsilateral side of the mass revealed as thinning of the
calvaria (Fig. 1). Brain MRI also displayed a huge solid and
cystic mass in the temporoparietooccipital lobe. The solid
portion showed heterogeneous signal intensity with dark and
high-signal dots on T2-weighted (T2-W) images. A dark
signal intensity rim surrounding the lesion was noted on T2-
W images. T1-weighted (T1-W) images showed a signal
isointense to the gray matter with a minimal heterogeneous
enhancement pattern after gadolinium injection. On coronal

Pediatr Radiol (2007) 37:1039–1042
DOI 10.1007/s00247-007-0553-7

Y. J. Kim : J.-E. Kim (*) :H. S. Kim
Department of Radiology, Gil Medical Center,
Gachon University of Medicine and Science,
1198 Kuwol-Dong, Namdong-Gu,
Incheon 405–220, South Korea
e-mail: boram107@gilhospital.com

N. R. Kim
Department of Pathology, Gil Medical Center,
Gachon University of Medicine and Science,
Incheon, South Korea



Fig. 1 CT images of the brain. a Image before contrast agent
administration reveals a huge mixed solid and cystic mass in the
temporoparietooccipital lobe with dense nodular calcifications in the

solid portion. b Image after contrast agent administration shows
minimal enhancement. c Thinning of the ipsilateral calvaria caused by
the huge mass (arrows) is seen

Fig. 2 MR images. a T2-W axial
image shows a mixed solid and
cystic mass with heterogeneous
signal intensity of the solid por-
tion. There are punctate and
serpentine high- and low-signal
intensity structures within the
mass and a dark-signal hemosid-
erin rim surrounding it. There is
little mass effect despite its large
size. b T1-W image at the same
level shows a heterogeneous
mass with high- and low-signal
intensity areas. c Gadolinium
enhanced T1-W image shows
minimal enhancement of the sol-
id portion. d On the T2-W
coronal image the mass appears
to have infiltrated the lateral
ventricle (arrows) and perile-
sional edema
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T2-W images, the mass appeared to have infiltrated the
lateral ventricle with perilesional edema (Fig. 2).

The lesion was suspected to be a huge supratentorial
tumor such as ependymoma. Vascular malformations such as
AVM and GCM were included in the differential diagnoses.

A left parietal craniotomy was performed and the mass was
partially resected. At surgery the mass was multilobular and
gray in color with cystic cavities containing yellowish fluid.
Blood was oozing from the surface. On cross-section, the
mass was solid and was a mixture of gray–white and yellow–
brown to dark-brown in color with diffuse punctate calcifica-
tions and dilated blood vessels. A histopathological specimen
revealed lesions composed of large ectatic fibrous-walled
vessels that were devoid of intervening brain parenchyma.
Histopathological diagnosis was a GCM (Fig. 3).

Two weeks after surgery, brain CT was performed. There
were no unusual postoperative findings other than the
residual cavernous malformation in the left temporal lobe
(not shown). After surgery, the patient’s symptoms im-
proved and he had no neurological deficits.

Discussion

GCMs are rare. In the cases previously reported in the
literature, they were in different locations: cerebral, intra-
ventricular and in the brainstem. The age of the patients
varied from 16 months [2] to 56 years [3], and the patients
included eight children.

Unlike giant aneurysms that are defined as having a
diameter of at least 25 mm, no threshold dimension has
been accepted for GCM. Some authors suggest that a useful
definition of GCM would be a threshold diameter of 6 cm
[2]. In our patient, the imaging findings revealed a giant
mass measuring 13.8×7.8×8.3 cm. Only three of the

previously reported GCMs were larger than 13 cm [2].
The mechanism by which they enlarge is probably recurrent
bleeding, followed by organization of the clot, pseudocap-
sule formation, and secondary expansion [3, 4]. In our
patient, the histopathological findings did not differ from
those of the usual cavernous malformation. We presume
that recurrent bleeding produced both the enlargement and
the multicystic appearance in our patient. However, it has
also been reported that cavernous malformations can show
expansile growth without any evidence of a hemorrhagic
event, mimicking a neoplasm [2, 5].

According to the cases in the literature, GCMs have
variable imaging appearances, some manifesting as het-
erogeneous solid lesions with a peripheral hemosiderin
rim, showing no significant contrast enhancement or mass
effect [3] and others being completely cystic lesions [6].
GCMs have also been reported that resembled neoplasms
with marked contrast enhancement and marked peritu-
moral edema [7]. The presence of a hemosiderin rim and
blood breakdown products within the lesion and the
absence of significant contrast enhancement and a mass
effect might be clues to the correct diagnosis despite the
large size of the lesion [3]. In our patient, the imaging
findings revealed a giant mass with a hemosiderin rim,
blood breakdown products and calcifications. The mass
showed minimal heterogeneous enhancement on MRI.
These findings were an admixture of some cases reported
previously, sharing the imaging findings of the typical
cavernous malformation [3–5]. However, some portions of
the mass appeared to have infiltrated the occipital horn of
the lateral ventricle, and this finding, as well as its large
size, perilesional edema and multilobular location, made it
difficult to exclude malignancy.

In cavernous malformations, large or small, the perfusion is
very slow, and thus they show minimal or no contrast
enhancement on CT and MR images. Some authors have
reported delayed MR imaging after contrast agent injection,
which might be useful in demonstrating the slow uptake of
contrast agent by the cavernous malformation [8].

GCMs can mimic neoplasms, particularly those that are
large in size and show multilobular involvement with perile-
sional edema. Therefore, histopathological evaluation of the
specimen should be performed for the correct diagnosis,
especially in cases that show a focal infiltrative pattern.
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