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Introduction

Cerebral cavernous malformations (CCMs) represent up to
15% of cerebral vascular lesions.1 Eighty percent of CCMs
have supratentorial location with the frontal and temporal
lobes being the most common.2 Cerebral cavernous malfor-
mations commonly present during the 2nd through to the 5th

decades of life.3 Convulsions, neurological deficits and bleed-
ing are the most common forms of presentation of CCMs.4,5

Surgical removal is the treatment of choice for supratentorial
CCMs, particularly in enlarging lesions, medically refractory
seizures or lesions with recurrent hemorrhages.6 The occipi-
tal lobe represents a rare site for CCMs and microsurgical
resection is challenging especially for medial occipital
lesions due to their proximity to the eloquent visual areas

around the calcarine sulcus. In addition, the bridging veins
may represent an obstacle during the occipital interhemi-
spheric approach.2 Reports on the outcomes of CCMs in this
location are scarce. Here, we present a case report on a
surgically-treated medial occipital CCM with complete reso-
lution of both visual deficits and seizures.

Case Description

A 15-year-old, right-handed male presented with repeated
seizures of 3-month duration and right homonymous hemi-
anopia of 3-week duration. The seizures were generalized
tonic-clonic, occurred at a frequency of three times per week.
The patient was on dual anti-epileptic medications, namely
carbamazepine and sodium valproate, at maximum doses. On
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Abstract Introduction Cerebral cavernousmalformations (CCMs) are collections of dilated and
irregular capillaries in the brain. Cerebral cavernous malformations are predominantly
supratentorial; occipital CCMs are rare. Surgical removal is indicated for CCMs with
recurrent hemorrhage, refractory seizures, and expanding lesions.
Case Description We describe a case of a 15-year-old male who presented with
repeated tonic-clonic seizures and right homonymous hemianopia of 3-week duration.
Magnetic resonance imaging (MRI) showed a mass located on the left medial occipital
lobe, specifically in the left lingual gyrus. The T2-weighted and T2-gradient echo images
confirmed the diagnosis of a CCM. Total microscopic resection was achieved. There
were no surgical complications. The visual deficit improved, and the patient was
seizure-free on subsequent follow-up visits.
Conclusion Surgical resection of an occipital CCM resulted in a remarkable improve-
ment in terms of seizures and visual field deficits.
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examination, the patient was conscious, oriented, and had no
weakness. Ophthalmological and visual field assessment
revealed a right homonymous hemianopia with intact optic
disc and ocular motility with no visual hallucination, alexia
nor agraphia. Cranial CT scan showed a left medial occipital
mass of mixed density (hypo- and hyperdense) without a
surrounding brain edema. Magnetic resonance imaging (MRI)
showed a mass located on the left medial occipital lobe,
specifically in the left lingual gyrus (medial occipitotemporal
gyrus). The T2-wighted and T2-gradient echo images showed
a mixed intensity core (popcorn appearance), which repre-
sents hemorrhages at different stages. This lesion was sur-
rounded by a hypointense rim that represented the
characteristic hemosiderin ring around the CCM (old hemor-
rhage). The mass was nonenhancing and there was no sur-
rounding edema (►Fig. 1). Electroencephalography (EEG)
showed epileptiform discharges localized in the left occipital
lobe. Total microsurgical resection of the CCM was achieved
through the left occipital interhemispheric approach, in prone
position. The surrounding cortex and adjacent bridging veins
were preserved (►Fig. 2). A postoperative MRI confirmed the
complete resection of the CCM (►Fig. 3). The pathology
report revealed dilated, cystic spaces lined by endothelial

cells filled with blood with thick fibrous walls and hemosid-
erin laden macrophages, a picture consistent with a CCM. The
surgery was uneventful and the patient was discharged at
5 days postoperatively. At his 1-month follow-up visit, the
patient reported a complete resolution of the visual deficits,
and thiswas confirmed by ophthalmological examination and
visual field assessment. The patient was continued on his dual
anti-epileptic medications over the next 3 months; the
medications were then tapered slowly over the course of
6 months, and were stopped completely at 9 months post-
discharge. At the 22-month follow-up visit, the EEG was
normal, and the patient was not taking any anti-epileptic
medications and his postoperative seizure score (Engle score)
was class one (seizure-free).

Discussion

Cerebral cavernousmalformations aremulberry-like, benign
lesions representing dilated vascular channels with no inter-
vening brain parenchyma.7 The incidence of CCMs in the
general population is of 0.5%.8 Cerebral cavernous malfor-
mations can be familial (20%) or sporadic (80%).9 Familial
CMMs are inherited in an autosomal dominant manner,

Fig. 1 Preoperative magnetic resonance imaging studies: A,B,C (T2-gradient Echo, FLAIR, and T2 images, respectively), showing a left medial
occipital cavernoma with mixed intensity core (popcorn appearance) surrounded by a hypointense hemosiderin ring, with no surrounding
edema. D: Coronal view showing the proximity of CCM to the medial surface. E: Sagittal view showing the exact location of the CCM at the left
lingual gyrus; red arrow: lingual gyrus, yellow arrow: cuneus, blue arrow: the cavernoma.
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although with variable penetrance and presentation. Culprit
genes include CCM1 (KRIT 1), CCM2 and CCM3. Loss-of-
function mutations in these genes lead to derangements in
cerebral endothelial cells signaling pathways.10–12 Sporadic
CMMs may arise de novo or secondary to radiation therapy,
stereotactic radiosurgery, and brain biopsy.13,14 Sporadic
CMMs are often solitary and are more likely to be associated
with developmental venous anomalies (DVAs).9

Cerebral cavernous malformations may present with
seizures, focal neurological deficits or be detected as an
incidental finding. The annual risk of hemorrhage is 3%.15

The diagnosis of CCMs is confirmed by MRI. The use of
catheter angiography is not recommended, as these lesions
are devoid of blood flow and are hence “angiographically
occult”9,14. However, 10% of CCMs may appear as “capillary
brush,” mimicking meningiomas.9,14 Hemorrhagic cerebral
metastases, especially those originating from melanomas
and renal cell carcinomas, can also give a similar appearance
to CCMs onMRI; however, these lesions are more likely to be
junctional and heterogeneously enhancing; they also tend to
have more surrounding cerebral edema.9

The management approach for CCMs is based on the risk
of recurrent hemorrhage. In 2016, a systematic review that
included 1,620 patients with CCMs reported a 15.8% (95%
confidence interval [CI]: 13.7–17.9) risk of symptomatic
intracranial hemorrhage (ICH).16 Lesions associated with
DVAs carry a higher risk of symptomatic ICH.17 However,
factors such as multiplicity, age, and gender had no indepen-
dent prognostic significance.16 Asymptomatic CCMs are
managed conservatively with annual follow-ups.10 Some
experts may choose to do yearly MRIs; however, this ap-
proach does not alter management.18 Rather, an immediate
MRI is recommended upon the onset of acute symptoms,
such as hemorrhage, seizure, or focal neurological deficit.9

Surgical resection of asymptomatic CCMs is sometimes
considered to be beneficial in light of psychological, occupa-
tional and economic factors.9 Factors that influence surgical
decision-making include the presence of refractory seizures,
recurrent hemorrhages, or progressive neurological deficits,
along with lesion-specific characteristics, including size and
location.9,19 Complications of untreated CCMs include ICH
and focal neurological deficits20

In 2014, a systematic review andmeta-analysis examined
the effect of neurosurgical resection in a total of 3,400
patients who were followed-up for a median of 3.3 years.21

The primary outcomes were non-fatal stroke, death, and a
new-onset progressive focal neurological deficit.21 The col-
lective incidence of these outcomes after resection was 6.6
per 100 person-years (95%CI: 5.7–7.5).21

The CCM is a recognized etiology for refractory partial
seizures.22 Whether the removal of the hemosiderin ring
should be performed in addition to the lesionectomy or not
is a debatable issue.23 However, the outcome of such proce-
dures is, in general, satisfactory. Our case showed the effec-
tiveness of complete CMMresectionwith its hemosiderin ring.
Somestudieshavesuggested that failureof lesionectomy is the
only indication for invasive electrophysiological tests apart
from the routine EEG.23,24 Occipital CCMs, and particularly
those located at the medial occipital zone, have intimate
correlation with the visual apparatus. The remarkable aspect
of our case is the complete resolution of visual symptoms and
the achievement of seizure-free status; outcomes that are
rarely reported after occipital cavernoma resection.24

Conclusion

Timely and meticulous microsurgical resection of occipital
CCMs resulted in overt improvement in vision and satisfac-
tory seizure-control.
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