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A Bulgarian family with epileptic seizures as a first
manifestation of familial cerebral cavernous

malformations

Bulharska rodina s epileptickymi zachvaty jako prvnim projevem
familidrnich cerebrélnich kaverndznich malformaci

Dear Editor,
Familial cerebral cavernous malformations
(FCCMs) represent a rare genetic disease
with a prevalence of 1:5,400-1:6,200 [1]. It
is inherited in autosomal-dominant pattern
through three genes — KRIT1, CCM2 and
PDCD10, located at chromosomes 7921.2,
7p13 and 39g26.1, resp. [2]. Multiple FCCMs
are typically found in the CNS (brain and
spinal cord) and sometimes in the retina and
skin. Clinical manifestations depend on the
localization and size of the lesions. Epileptic
seizures, focal neurological deficit, non-
specific headache, cerebral hemorrhage,
skin and retinal lesions are common [3,4].
The diagnosis is confirmed by MRI and
molecular-genetic analysis of the patients.
We present a Bulgarian family of Armenian
origin with FCCMs, affecting all members
from three generations — (Fig. 1). The clinical

features and molecular genetic defect were
explored.

In father (I-1), the disease started at
a young age (2-3 decades) with epileptic
seizures. At the age of 76, he had double
vision and was admitted to the hospital.
Upon general examination, a tumor in the
neck (about 20cm in diameter) was evident.
Abducens nerve palsy was revealed dur-
ing neurological assessment. Head MRI
showed multiple cavernous lesions with
different shapes, localization and size up
to 16mm in diameter. All of them were
supra- and infratentorially localized, includ-
ing the brain stem (Fig. 2A). Some of them
had a “popcorn-like” image - specific for
a brain cavernoma. The large cystic lesion
in the left cervical region, observed also on
MRI, was histologically verified as a benign
epithelial cyst. Abdominal CT revealed
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Fig. 1. Presence of KRIT1 mutation in the genealogical tree of the family.
Obr. 1. Pfitomnost mutace KRIT1 v genealogickém stromu rodiny.
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a right suprarenal gland adenoma 1.2cm in
size and two cysts in the left kidney (1.8 and
2.1cmin size).

In his son (II-1), the first clinical manifesta-
tion was at the age of 28 years of age with
two generalized tonic-clonic seizures. Brain
concussion was suspected and the patient
was admitted to the hospital. No focal
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Fig. 2. MRI of cerebral cavernous malformations - father (A), son (B), daughter (C, D), granddaughter (E).

Obr. 2. MR cerebralnich kavernéznich malformaci - otec (A), syn (B), dcera (C, D), vnucka (E).

neurological signs were found. Four
cavernous lesions in supratentorial location
were observed on MRI. There were also
depositions of hemoglobin degradation
products and calcifications. Cavum Vergae
was also present (Fig. 2B).

The daughter (lI-2) was 44 years old at
the time of the assessment, with a history
of a cardiac operation for a pulmonary
stenosis during childhood. At age 43, she
experienced several complex partial epi-
leptic seizures and one generalized tonic-
clonic seizure. No focal neurological deficit or
cognitive dysfunction were detected upon
clinical examination. EEG showed focal slow
wave activity in the left frontal and temporal
cortex. MRI revealed multiple (at least 13)
cavernous malformations of variable sizes.
The largest one with a size 22/20 mm was
located in the left parieto-occipital cortex
and in the subcortical white matter (Fig. 20).
There was also a vascular anomaly in the

circle of Willis. The left AT segment of the
anterior cerebral artery was absent and the
A2 segment was supplied by the dominant
Al segment of the right anterior cerebral
artery and a large anterior communicating
artery (Fig. 2D).

In granddaughter (lll-1), the first mani-
festations of the disease were at her age of
17, with focal epileptic seizures, demonstrated
by repeating words, inexplicable laughter and
impaired consciousness. There were no other
complaints or focal neurological signs. EEG
showed slow wave activity in the left temporal
and occipital areas. Head MRI also revealed
multiple cavernous malformations similar to
those of the other family members (Fig. 2E).

Examination of all four patients did not
find any skin or retinal abnormalities. CT
scan of the abdomen of the son, daughter
and granddaughter did not show any
pathological changes. EEG records of the
father and the son were within normal range.

Genetic counseling was proposed for
the purpose of diagnostic precision.
Genetic screening for FCCMs was done.
A typical CCM loss-of-function mutation
was identified in exon 11 of the CCM1 gene
(NM_004912.3:c.1061_1064dup). It resulted
in a stop codon in the open reading frame
(p.Ser356Thrfs*2), most probably leading
to mRNA degradation. Sanger sequencing
of CCM1 exon 11 for all affected relatives
detected the same mutation.

All patients were treated with antiepileptic
drugs (valproic acid, levetiracetam) with
a good therapeutic response with reduction
of seizure frequency. Because of the large
number and localization of the lesions,
surgical excision of the cavernomas was not
recommended. Gamma knife surgery of the
largest temporal lesion was discussed only
for the daughter.

The FCCMs diagnostic criteria include: pre-
sence of multiple cerebral cavernous malfor-
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mations, occurrence of cerebral cavernous
malformations in at least two members
of a family and presence of a mutation in
one of the three genes (KRIT1, CCM2 and
PDCD10) causing FCCMs [2,3,5]. Mutations
in any of these genes impair the function
of protein complexes that are part of the
junctions between the vascular endothelial
cells, resulting in weakened cell-to-cell
junctions and increased leakage from ves-
sels [6,7]. The cavernous malformations
histologically present with clustered and
enlarged capillaries with a single layer of the
epithelium [8]. Neurological manifestations
include epileptic seizures (40-70%), focal
neurological deficits (35-50%), non-specific
headache (10-30%), and cerebral hemor-
rhages (32%) [3,4]. Non-neurological
findings may also be present — vascular
skin lesions, retinal vascular lesions, rarely
liver cavernoma, renal angioma, atrial
myxoma [9] and venous anomalies [10]. The
diagnosis is established by MRI, showing
multiple cavernous malformations with
a reticulated pattern of mixed hyper- and
hypointensity on T1- and T2-weighted
imaging and a typical hypointense rim on

T2-weighted imaging or gradient-echo
sequences [8]. Susceptibility-weighted imag-
ing is highly sensitive for small cavernomas.
MRI differential diagnosis with other vascular
malformations is needed [8]. Molecular-
genetic analysis of the patients confirms the
genetic defect.

The oldest member of the family has
findings without direct relation with the
genetic mutation — a rapidly growing
epithelial cystic formation on the neck,
a suprarenal gland adenoma and two
cysts in the left kidney. His daughter has
also some atypical signs that might be as-
sociated with abnormal angiogenesis —
pulmonary stenosis and incomplete circle
of Willis. Most members of the family
have a late onset of the disease, with
the exception of the granddaughter, in
whom the first manifestations were at the
age of 17.
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