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Introduction:
Cerebral cavernous malformations (CCM) are 
vascular anomalies of the central nervous system 
that primarily manifest in adolescence and 
adulthood, but can also present in infants and 
children. Suggestive findings include cerebral 
hemorrhage, seizures, headaches, and focal 
neurologic deficits. CCM can be sporadic or familial, 
with loss-of-function heterozygous variants in KRIT1 
(associated with CCM type 1 or CCM1), CCM2 
(CCM2), and PDCD10 (CCM3) implicated in the 
familial types. The limited existing research on 
CCM3 suggests that this subtype, which comprises 
an estimated 10–15% of familial CCM, is clinically 
more severe with earlier age of onset than CCM1 
and CCM2 (Shenkar et al., 2015). 

Methods:
To add to existing knowledge surrounding disease 
presentation of CCM3, we performed a retrospective 
chart review of 16 patients from 12 families with 
genetically confirmed CCM3 who consented to the 
retrieval of their medical records and participation in 
broad minimal-risk research via a patient-facing 
rare-disease platform. Age of symptomatic onset and 
initial symptom at onset were assessed. In order to 
be included in the analysis patients were required to 
have at least one neurology note available in their 
medical records and diagnostic PDCD10 variant 
information documented in their medical records. 
Patients known to have participated in other 
published studies exploring CCM3 symptomatic 
onset were excluded.

Results:
Of the 16 patients included in the analyses, the median age at the time of the patient’s most recent 
neurology note was 10 years (range 2–48 years). The cohort included 9 males (53%). One patient, age 
20 months at the time of his most recent neurology note, was asymptomatic with the exception of 
developmental delays of unclear etiology, and another patient was asymptomatic at 3 years of age. For 
the remaining 14 patients, age of symptomatic onset ranged from 13 months to 37 years (median 5 
years, mean 13 years). Five of these (36%) had onset of symptoms prior to 3 years of age, and nine 
patients (64%) had onset prior to age 7. Initial presenting symptoms include seizures or episodes 
concerning for seizures in six of the 14 symptomatic patients (43%), symptomatic cerebral hemorrhage 
in three (21%), and other symptoms (including neurological symptoms such as vertigo and twitching) in 
five (36%) (Figure 1). See Table 1 for further details.

Discussion:
These findings support those of prior studies noting 
younger age of onset for CCM3 as compared to 
CCM1 and CCM2, and indeed suggest an even 
younger average age of symptomatic onset for 
CCM3 than previously reported. The largest of such 
prior studies, by Riant et al., included 54 CCM3 
patients, of which 26% presented prior to age 10, 
compared to 64% of our cohort presenting prior to 
age 7. Additionally, Riant et al. identified cerebral 
hemorrhage as the initial presentation in 72% of 
patients with symptomatic onset prior to age 10, 
whereas in our cohort a smaller proportion (21%) of 
patients with onset before age 10 first presented with 
cerebral hemorrhage. These findings suggest a need 
for further studies including larger CCM3 cohorts to 
better characterize disease presentation.

Family ID Patient 
ID

Age at most 
recent 
neurology 
note

Biological 
sex

Age at 
symptomatic 
onset

First symptom

1

1 3y M n/a Asymptomatic

2 9y F 5y Episodes of confusion neurology noted to be 
concerning for seizure activity

3 6y M 13m

Increased head circumference and loss of 
milestones like speaking and balance 
problems leading to diagnosis of a 
hemorrhagic malformation

2
4 6y F 6y Headaches

5 38y M 36y Positional spells concerning for seizures

3
6 4y M 23m

Episodes concerning for seizures (e.g., upwards 
eye deviation, eye fluttering, unresponsiveness, 
not-redirectable)

7 43y M 36y Seizures

4 8 42y F 37y Left hand and and arm numbness leading to 
diagnosis of a hemorrhagic malformation

5 9 13y F 2y Cerebellar symptoms (not specified)

6 10 2y F 13m
Vomiting, inconsolable crying, and grogginess 
leading to a diagnosis of a hemorrhagic 
malformation

7 11 7y M 3y Concern for absence seizure

8 12 20m M n/a Asymptomatic except for developmental 
delays first noted at 9m

9 13 27y F 17y Episodes of right facial pain and numbness 
and nausea

10 14 10y F 6y Vertigo

11 15 4y M 5y Seizures

12 16 54y M 32y Persistent twitching of the fingers

Symptomatic 
cerebral 
hemorrhage

 5 (36%)

Other

Seizure or 
episode 
concerning for a 
seizure

3 (21%)

6 (43%)

Figure 1: Initial presenting 
symptom in CCM3 patients 
(n=14)

Table 1: Symptomatic onset in patients with PDCD10-related CCM
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