
Blue rubber bleb nevus syndrome associated with tuberous 
sclerosis complex and CNS involvement

Hajar Alreefi, MBBS, Mashael AlKhateeb, MD.

207

ABSTRACT

اضطراب  اعِيَّة )BRBNS( هي  الفُقَّ المطاطية  الزرقاء  الوحمة  متلازمة 
نادر يتميز بتشوهات وريدية جلدية متعددة على شكل قبة على الجلد 
النموذجية خارج الجلد على شكل  والأعضاء الحشوية. تظهر الآفات 
عقيدات زرقاء على شكل حلمة يمكن ضغطها وإعادة ملئها بسهولة. 
وصفنا في هذا التقرير حالة نادرة لإمرأة تبلغ من العمر 23 عامًا مصابة 
بـBRBNS ومركب التصلب الدرني )TSC( والذي ارتبط مع الجهاز 
غير  بؤري  بضعف  وعي  نوبة  ذلك  في  بما   )CNS( المركزي  العصبي 
مُثْبتة. كما اظهرت متلازمة BRBNS أورام وعائية في أعضاء متعددة 
في الجسم بما في ذلك الدماغ والجهاز الهضمي )GI( والجلد. تسلط 
و   BRBNS بين  العلاقة  وفهم  دراسة  أهمية  على  الضوء  الحالة  هذه 

TSC  والتي تؤدي إلى تحسين الفهم.

Blue rubber bleb nevus syndrome (BRBNS) is a rare 
disorder that is characterized by multiple dome-
shaped cutaneous venous malformations on the skin 
and visceral organs. Typical extra-cutaneous lesions 
have the appearance of blueish nipple-shaped nodules 
that can easily compress and refill. We described a 
rare case of a 23-year-old female with BRBNS and 
tuberous sclerosis complex (TSC) that presented 
with central nervous system (CNS) involvement 
including unprovoked focal impaired awareness 
seizure. Her BRBNS presents with hemangiomas 
involving multiple organs in the body including 
the brain, gastrointestinal (GI) system, and skin. 
This case highlights the importance of studying and 
understanding the association between BRBNS and 
TSC as it may lead to improved understanding 
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Case Reports

First described in 1860, blue rubber bleb nevus 
syndrome (BRBNS) is a disorder characterized by 

multiple dome-shaped cutaneous venous malformations 
on the skin and visceral organs.1 The BRBNS is an 
extremely rare disorder with only approximately 200 
cases being reported since the term was coined.1 Typical 
extra-cutaneous lesions have the appearance of blueish 
nipple-shaped nodules that can easily compress and 
refill.2 These lesions frequently affect the gastrointestinal 
(GI) system and cause hemorrhage, iron-deficiency 
anemia, intussusception, and volvulus.3 In addition 
to GI involvement, these lesions have been shown to 
affect the central nervous system and may cause fatal 
hemorrhage.2 Herein, we report a case of BRBNS in a 
patient with TSC and CNS involvement that resulted 
in focal impaired awareness seizures. 

Case Report. Patient information and clinical 
findings. A 23-year-old female presented to the clinic 
with a history of focal impaired awareness seizure. She is 
a known case of tuberous sclerosis (confirmed by genetic 
testing and evident on MRI brain) and BRBNS, which 
the patient was diagnosed with early in childhood. Her 
BRBNS presents with hemangiomas involving multiple 
organs in the body including the brain, GI system, and 
skin. 

Diagnostic assessment and therapeutic intervention. 
Earlier in her diagnosis, she was managed with various 
modalities, such as chemotherapy and interventional 
radiology, which failed to control her disease and 
specifically her active GI bleeding. To treat her 
subsequent iron-deficiency anemia, she was transfused 
on a weekly basis. Owing to her progressive uncontrolled 
disease, she traveled to seek further treatment at medical 
centers in the United States, where her disease was 
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controlled by surgical resection and interventional 
sclerotherapy. The patient returned to Saudi Arabia 
and was later commenced on sirolimus, which she 
showed some response to. In 2016, the patient started 
developing multiple new lesions on her neck and 
trunk. Later, she started presenting complaints that 
are consistent with focal aware seizures. These attacks 
are characterized by loss of memory over a couple of 
minutes that is slowly regained in the proceeding 30 
min. The patient reports feeling fear that lasts seconds 
to minutes preceding the seizure. It has been reported 
that her first attack happened when she was 2 years 
old. It occurred daily at any time during the day or 
night. After 9 years of age, it became less frequent and 
occurred once per week in the form of staring and 
behavioral arrest with mouth automatism lasting less 
than 10 seconds. At that time, she had been started 
initially on ethosuximide and valproic acid. After her 
20th birthday, the semiology changed to focal impaired 
awareness seizure presenting in the form of palpitations 
and fear followed by behavioral arrest lasting less than 
30 seconds. Carbamazepine was effective at that time 
in controlling her seizures as a mono-therapy. Alas, at 
the age of 23 years, the seizure recurred. At that time, 
the immunosuppressant for her dermatological case, 
sirolimus, was commenced and had interacted with 
the carbamazepine she was on. Therefore, levetiracetam 
(LEV) was added and was later reported to have 
aggravated her anxiety symptoms. Our patient was then 
shifted to lamotrigine (LTG) due to the psychiatric side 
effects she developed from LEV including anxiety and 
depression, which has successfully kept her seizure free 
during her 6-months follow up. 

Follow-Up and outcomes. Upon examining the 
patient, she had small, dark blue, round or ellipsoid, 
soft compressible nevi (20-mm diameter) on her face, 
abdomen, and back. Her physical exam and vital signs 
were otherwise within normal limits. Upon further 
investigation, a 30-min EEG study performed was 
found to be normal with rhythmic mid-temporal 
theta bursts of drowsiness (RMTD), a benign variant 
also known as the psychomotor variant. Video-EEG 
or continuous EEG to ensure the absence of seizures 
is yet to be performed. Multisequential multiplanar 
nonenhanced and enhanced MRIs of the head and neck 
were performed showing extensive scalp, neck, chest wall 
as well as para-spinal soft tissue mass lesions involving 
also deep regions like the deep neck and chest, posterior 
deep cervical, oral, around the thyroid and para-tracheal 
regions. Additionally, the radiological findings showed a 
similar soft tissue lesion in the right oropharynx causing 
narrowing. The overall appearance was described as 

suggestive of extensive multiple vascular malformations 
in keeping with the known diagnosis of Blue Rubber 
Bleb Nevus Syndrome. Other MRI findings have 
shown to be consistent with Tuberous Sclerosis of 
multiple bilateral cortical/subcortical tubers involving 
bilateral frontal, parietal as well as left temporal lobes 
with ill-defined gray-white matter junction and cortical 
thickening.

Figure 1 -	Magnetic resonance imaging (MRI) T1 of head and neck 
sagittal section showing extensive vascular hemangioma of the 
posterior neck.

Figure 2 -	Magnetic resonance imaging (MRI) T1 of head and neck 
transverse section showing extensive para-spinal soft tissue 
mass lesions.
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Discussion. The BRBNS with CNS involvement 
is rare and has been seldom reported. Some of the 
diagnoses in the reported cases were not clear. To date, 
6 cases have been described including the case that 
has been thoroughly documented by Waybright et al.2 
In 1978, Waybright et al. have described a BRBNS 
patient who presented with focal seizures and lateralized 
neurologic signs. The possible neurologic outcomes 
of BRBNS can present in multiple ways depending 
on the size and location of the cerebral angiomas.5 
Owing to the heterogeneity of CNS manifestations 
and the risk of developing angioma thrombosis, it is 
typically challenging to evaluate the prognosis of the 
disease. Thus, it is essential for patients to undergo 
strict monitoring and thorough neurologic evaluation.5  
However, to date, there have been no documented cases 
of BRBNS associated with TSC and subsequent CNS 
involvement. The patient in this study had multiple 
cutaneous venous malformations, bilateral cortical/ 
subcortical tubers, slight prominence of the ventricular 
system without evidence of acute hydrocephalus, and 
multiple hemangiomas in the brain, scalp, oropharynx, 
and chest. The diagnosis was confirmed on the basis of 
typical skin lesions and other clinical findings. For GI 
lesions, angiography, endoscopy, and MRI are favorable 

for diagnosis. In cases of CNS involvement, further 
imaging studies (e.g., CT and MRI) have been described 
as useful noninvasive tools. In addition, MRI has been 
described as a useful tool for screening asymptomatic 
patients.2 Typically, the treatment is symptom- and 
patient-based. This includes modalities to manage the 
bleeding and transfusion therapy. A combined laser-
steroid therapy for GI hemangiomas has been reported 
by some investigators. The BRBNS cases are mostly 
sporadic in nature; familial cases have been recently 
associated with somatic mutations in TEK, the gene 
encoding TIE2, the endothelial cell tyrosine kinase 
receptor for the angiopoietins. These cases appear to 
be inherited in an autosomal dominant pattern. The 
TIE/angiopoietin family are closely implicated in and 
responsible for processes driving angiogenesis, be it in 
the physiological or in the pathological setting. The 
TIE2 activation integrates several intracellular signaling 
pathways, including the phosphati-dylinositol-3-kinase 
(PI3K)/AKT pathway promoting endothelial cell 
survival. PI3K in turn stimulates downstream regulation 
of mTOR.3 Similarly, TSC1/2 complex, the tumor 
suppressor genes responsible for Tuberous Sclerosis 
Complex, stimulates upstream activation signals from 
growth factor receptors via the pathway of (PI3K)/
AKT. The mechanisms by which the TSC1/2 complex 
is regulated and in turn controls mTOR activity are 

Figure 4 -	Axial FLAIR of the brain demonstrates multiple bilateral 
cortical/subcortical tubers involving bilateral frontal parietal as 
well as left temporal lobes with ill-defined gray-white matter 
junction and cortical thickening.

Figure 3 -	Post-contrast coronal MR of the head and neck shows 
extensive scalp, neck, upper chest and posterior para-spinal 
lobulated T2 hyper-intense soft tissue mass lesions suggestive 
of soft tissue venous malformation.
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merely beginning to be unraveled.4 Tuberous sclerosis 
complex is an autosomal genetic disorder characterized 
by the development of several benign tumors in the 
body. Vascular malformations or abnormalities in 
the setting of TSC are well-described in scientific 
literature. Angiomyolipomas are most commonly 
described, followed by arterial malformations, which 
are considerably less common. According to previous 
publications, most patients with TSC develop epilepsy, 
and most develop multiple seizure types. It has been 
reported that the most frequent seizure types in TSC 
are focal seizures and focal spasms.7 In the current case, 
our patient first presented with seizures at the age of 
2 years. Her most recent seizures presented as focal 
impaired awareness seizures described as loss of memory 
over a couple of minutes that is preceded by feeling 
of fear lasting between seconds to minutes. Typically, 
seizure onset occurs in the first year of life, yet adults 
remain at risk. Because TSC-associated epilepsy usually 
presents early in life, seizure semiology often reflects 
the locations of cortical tubers and can potentially 
affect functional maturation.3 Focal seizures or infantile 
spasms frequently present in TSC patients with early 
onset epilepsy.7 In regards to the fact that drug-resistant 
epilepsy in TSC is common, many patients achieve full 
seizure control despite the presence of lesions in the 
brain.6 Studies conducted show that focal rhythmic 
slow wave activity, predominant on the temporal 
region without diffusion, was the typical reported 
pattern in TSC patients presenting with focal epilepsy.7 
In the contrary, our patient presented with a normal 
30-minute EEG study displaying rhythmic mid-

Figure 5 -	30-Minute EEG results showing rhythmic midtemporal theta bursts of drowsiness.

Figure 6 -	Case report timeline. 
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temporal theta bursts of drowsiness (RMTD). RMTDs 
are generally considered benign variants with uncertain 
significance; however, concerns have been raised for 
their ictal potential.8 They were later confirmed to 
be the least epileptogenic of temporal discharges.8 
However, generalized spike and wave discharges may be 
completely absent during wakefulness in some patients, 
making routine EEG studies yield a low sensitivity for 
identifying interictal epileptiform discharges (IEDs). It 
is safe to say that long-term video-EEG monitoring is 
the gold standard to confirm the diagnosis, classification 
and localization of epileptic seizures.9 A study by X. 
Liu et al10 concluded that the first-hour sleep EEG is 
able to reliably predict the occurrence of IEDs during 
long-term video-EEG recording and can be utilized 
as a time-efficient method to identify patients with 
IEDs, mitigating the burden in the adult epilepsy 
monitoring unit. Guidelines suggest that antiepileptic 
drugs (AEDs) are indicated as the first treatment option 
and shall follow those of other epilepsies.4 The presence 
of BRBNS in the setting of TSC has never been 
documented before. Moreover, it is unclear whether the 
patient’s epileptiform activity is a result of her BRBNS 
manifesting with cerebral hemangiomas or TSC cortical 
tubers, yet it has been evident that compliance with the 
selected mono-therapeutic antiepileptic medication 
has been beneficial in seizure control. Nevertheless, 
our study is limited by a number of factors including 
its retrospective and single case nature, the atypical 
presentation of TSC and the absence of a long-term 
video-EEG recording. Additional genetic mutations 
or complex pathways may be involved and require 
further characterization. Despite the limitations, the 
present case highlights the importance of studying the 
associations between BRBNS and TSC as it may lead 
to improved understanding of combined pathways and 
the further development of preferable management 
plans for patients. 

In conclusion, our patient diagnosed with BRBNS 
and TSC in her childhood demonstrated a rare 
presentation of focal impaired awareness seizure. Her 
BRBNS presents with hemangiomas involving multiple 
organs in the body including the brain, GI system and 
skin. We report this case to illustrate the importance 
of studying and understanding the association 
between these two diseases as it may lead to improved 
understanding of combined pathways. 

Patient’s perspective. The patient reports that she 
feels relieved to have her seizures in control. Moreover, 
she is glad that the previous psychiatric side effects 
including anxiety and depression have remitted after 
the drug switch to lamotrigine. She reports noticing 
major improvement in her quality of daily life. 
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