
1825

Vol. 75, No. 11, November 2025 Open Access

Abstract
Cerebral cavernous malformations (CCM) are rare, benign
vascular anomalies of the central nervous system with a
prevalence of 0.5–0.8%. While often discovered
incidentally, they may present with seizures, headaches,
focal neurological deficits, or intracranial haemorrhage.
Sporadic cases typically involve solitary lesions, whereas
familial forms are associated with multiple lesions and
genetic mutations such as PDCD10. Supratentorial
locations predominate, but brainstem, cerebellar, and
spinal involvement are also observed.

Management depends on symptomatology and lesion site.
Asymptomatic cases are generally observed with serial
imaging, while symptomatic lesions may require
intervention. Microsurgical resection remains the
treatment of choice for patients with medically refractory
seizures or recurrent haemorrhage, offering favourable
long-term outcomes and high seizure control rates.
Radiosurgery may be considered for deep or eloquent
lesions where open surgery carries a higher risk, though its
benefits are delayed. An individualized approach is
essential to optimize neurological and functional outcomes
in CCM.

Keywords: Cavernoma, Cavernous malformation, Seizure,
ICH, Microsurgery, Radiosurgery

DOI: https://doi.org/10.47391/JPMA.25-95

Introduction
Cavernomas or cerebral cavernous malformations (CCM)

are rare benign vascular malformations of the central
nervous system, with an overall prevalence of 0.5 to 0.8
percent.1 A thin layer of endothelium lines these abnormal
channels without an intervening neural tissue, and blood
flows at a slow velocity, resulting in thrombosis and the
formation of clots of variable ages.1,2 CCM accounts for 5 to
10 percent of all intracranial vascular anomalies, with
around 40 percent of the tumours being diagnosed
incidentally.3 Individuals diagnosed with this anomaly

remain asymptomatic mostly; however, 2 to 6 percent of
the patients may present with an episode of bleeding at
the time of initial presentation.4 Additionally, patients may
also present with other clinical features such as seizures or
focal neurological deficits. According to one study, seizure
was the most common presentation, accounting for 44.8
percent of the cases, followed by other symptoms like
recurrent headaches (41.3%), focal deficits (13.7%), and
other non-specific symptoms (6.8%).5

Review of Evidence
Cavernous malformations can be sporadic or may present
with a family history. Mostly, sporadic cases present as a
single lesion, while there are multiple lesions in the familial
cases.(Figure) It has been postulated that the mutations
within the CCM3 interval and PDCD10 play a vital role in
the development of familial cases of cavernous
malformation.6 CCM are commonly seen in the
supratentorial compartment (92%). The common locations
include the cerebral cortex in different cerebral lobes,
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Figure: A and B: Preoperative MR brain with contrast images axial and sagittal
sections showing a homogeneous enhancing lesion. C:  Intraoperative
ultrasound images of the same patient showing a hypoechoic well-
circumscribed lesion near the surface. D: Intraoperative photograph of the
lesion during resection showing a brownish firm spherical lesion. The lesion
was confirmed as a cavernous malformation on histopathology.
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followed by deep locations involving the basal ganglia,
thalamus, or the intraventricular region. Amongst the
infratentorial compartment (15%), the brainstem and the
cerebellum are the sites of involvement, followed by the
spinal cord (5%).7 Brainstem CCM carry the highest
morbidity and often present with haemorrhage.

According to a decision analysis by Rinkel et al., the 5-years
outcome were similar for brainstem and non-brainstem
cavernous malformation presenting with either
intracerebral haemorrhage (ICH) or focal neurological
deficits (FND). On the other hand, outcomes were better for
individuals who underwent an intervention after
presenting with seizures.8 Additionally, this study
concluded that neurosurgical excision had the best
outcomes compared to conservative management or SRS
for patients with ICH or FND. 

Seizures, secondary to cavernous malformation, are linked
to the presence of a hemosiderin ring around the lesion,
which acts as an epileptogenic focus.9 The location of the
lesion does not correlate with the onset of seizure although
the presence of seizures is more likely related to the
presence of multiple CCM.11 The study also reports the link
between the development of epilepsy and CCM, with an
approximate risk of 94% over 5 years. Patients with
medically refractory seizures have significant benefit
following surgical excision of CCM.12 Lesionectomy can
result in complete remission of seizures in 70-90 percent of
the patients with sporadic seizures, or those lasting for less
than a year.12 It is important to note that with prolonged
seizure duration, there is a decline in seizure control rate,
advising earlier surgery in patients who fail to have seizure
control with a single anti-epileptic drug.13 

There are different treatment options available. This can
range from a pure lesionectomy, involving resection of the
lesion only; or it can be an extended lesionectomy with
resection of the lesion along with the haemosiderin-laden
parenchyma.14,15 Some authors have also suggested the
use of invasive EEG monitoring with lesionectomy followed
by extended resections if the patient fails to respond. The
use of electrocorticography has also been suggested for
temporal lobe cavernous malformations, as it has been
reported to improve overall outcomes by 72 to 100
percent.16 

Stereotactic radiosurgery (SRS) is another treatment option
available in certain cases of CCM. Evidence suggests that
symptomatic CCM located in deep eloquent areas of the
brain, where microsurgery is technically challenging,
should be considered for SRS.17,18 However, it takes at least
2 years to provide some beneficial outcome.19,20

Long-term results following an intervention are favourable,
particularly for non-brainstem cavernous malformation.
According to one study, neurological outcomes were better
or the same after a follow-up period of 43 months in 100%
and 75% of non-brainstem and brainstem CCM,
respectively. Additionally, the post-operative long-term
morbidity was 25% for brainstem and 0% for non-
brainstem malformations.21

Conclusion
Cavernous malformations are benign vascular anomalies
that can remain clinically silent or present with seizures,
haemorrhage, and focal neurological deficits. While
asymptomatic lesions are best managed conservatively
with close follow-up, symptomatic cases often require
intervention. Current evidence favours microsurgical
resection, particularly in patients with medically refractory
seizures or recurrent haemorrhage. Radiosurgery remains
an important alternative for lesions in eloquent or surgically
inaccessible regions although its benefits are delayed.
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