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Abstract
Blue rubber bleb nevus syndrome (BRBNS) is a rare syndrome characterized by venous mal-
formations of mostly skin and gastrointestinal tract. Patients present with multiple venous 
malformations in various organs including liver, spleen, heart, eye, and central nervous sys-
tem. Few ophthalmological cases have been published in literature and at present, there are 
no clear guidelines on the treatment of eye hemorrhages associated with the BRBNS. We re-
port a 3-year-old boy with the BRBNS who developed a spontaneous progressive enlarging 
subconjunctival hemorrhage in the left eye despite being treated with oral propranolol. The 
subconjunctival hemorrhage was caused by an underlying conjunctival vascular malforma-
tion. With topical treatment with timolol maleate 0.5% once a day in the affected eye, the le-
sion regressed completely after 4 months. This child represents the first case of the BRBNS 
associated with a subconjunctival progressive bleeding necessitating topical treatment de-
spite oral propranolol effectively controlling the cutaneous lesions. We recommend ophthal-
mic screening of patients with BRBNS in early childhood. For patients with BRBNS-related 
subconjunctival vascular lesions with subsequent hemorrhage, treatment with a topical 
β-blocker may be an efficient and harmless treatment option.
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Introduction

Blue rubber bleb nevus syndrome (BRBNS) usually presents at birth or shortly there-
after. Most cases are sporadic; however, autosomal dominant inheritance has been reported 
with a locus found on chromosome 9p [1, 2]. Patients with BRBNS have characteristic vascular 
malformations, most commonly found on the skin and in the gastrointestinal tract. Less 
frequent localizations of the lesions are in the brain, joint, liver, spleen, kidney, and eye. The 
majority of patients suffer from intestinal bleedings leading to anemia. Here we report on a 
3-year-old boy with the BRBNS who presented with a subconjunctival hemorrhage caused by 
an underlying vascular malformation, treated with a topical β-blocker.

Case Report/Case Presentation

A 3-year-old boy presented at our emergency department with a spontaneous progressive 
enlarging subconjunctival hemorrhage. The boy was the first-born baby to healthy noncon-
sanguineous parents. He was born after a normal pregnancy and delivery with a birthweight 
of 3.230 kg. Immediately after birth, several vascular lesions were noted on his feet (shown 
in Fig. 1). Over the next months, more cutaneous lesions appeared all over the body, as well 
as submucosal lesions in the mouth. An MRI of the forearm was performed and revealed 
dispersed vascular lesions without the presence of an enchondroma leading to the clinical 
diagnosis of BRBNS. Biopsies of the lesions on the left thigh and right flank were taken at the 
age of 3 months, and the diagnosis of BRBNS was confirmed. Treatment with oral propranolol 
was started, and the dose (2 mg/kg/day) was increased over time according to the weight. 
The majority of the submucosal lesions in the oral cavity was fluctuating with some cutaneous 
lesions fading away but also new cutaneous lesions emerging. Overall, the number and size 
of lesions clearly decreased over the years. In addition, the boy never presented with iron 
deficiency anemia nor clinical symptoms suggestive for gastrointestinal tract involvement. At 
the age of 3 years, he presented at the emergency department with a small subconjunctival 
hemorrhage on the left eye. Mother mentioned the appearance of a small red punctiform 
lesion 10 days before the hemorrhage emerged, suggesting a new vascular lesion in a child 
with the BRBNS. History revealed no recent trauma to the eye and the child did not have 
hypertension. The peripheral blood count including platelet count was within normal limits. 

Fig. 1. After birth, several vascular 
lesions were noted on his feet.
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No additional treatment was started. Three days later, however, he was urgently referred 
because of progressive subconjunctival hemorrhage (shown in Fig. 2a). Topical treatment 
with timolol maleate 0.5% eye drop once a day was started. After 2 weeks, progressive 
resorption of the hemorrhage was seen (shown in Fig. 2b). After 1 and a half month, the 
bleeding subsided completely (shown in Fig. 2c) with after 4 months only a slight irregularity 
of the conjunctiva (shown in Fig. 2d). Topical treatment with timolol maleate 0.5% was 
stopped after 6 months and to date, after 1 year of follow-up, there has been no relapse.

Discussion/Conclusion

In 1860, Gascoyen [3] reported the association of cutaneous nevi, intestinal lesions and 
gastrointestinal bleeding. The term “blue rubber bleb naevus syndrome” was initiated in 
1958 by Bean [4] due to the color and consistency of the cutaneous vascular malformations 
having the feeling and appearance of rubber nipples. Bean described 3 types of vascular 
lesions: one with large disfiguring cavernous angiomas; the second as a compressible blood 
sac, like a blue rubber nipple covered by milk-white skin; and finally, irregular blue marked 
punctate spots. BRBNS is characterized by venous malformations of the skin, gastrointestinal 
tract, and less commonly of other organs including central nervous system, eye, joints, 
muscles, liver, spleen, lungs, kidney, heart, parotic gland, and bladder. The disease is very 
rare; only 200 cases have been reported [5]. Most cases are sporadic. However, autosomal 
dominant inheritance has been reported with a locus on chromosome 9p, characterized by 
somatic double (cis) mutations in the TEK gene (TIE2) [6]. This is an endothelial cell tyrosine 
kinase receptor for angiopoietins [1, 2, 7–9]. The peculiar bluish cutaneous lesions are mostly 
present at birth or early childhood and vary in size from 1 to 5 cm and can increase in size 
and number over time, while visceral involvement tends to present in early adulthood. Yet, 
the severity and clinical course of the cutaneous lesions are not correlated with the severity 

a b

c d

Fig. 2. a–d At presentation, progressive enlarging hemorrhage (a) with regression of hemorrhage when 
treated with topical timolol maleate 0.5% eye drop 1×/day after 2 weeks (b), 6 weeks (c), and 18 weeks (d).
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of the internal lesions. Ocular involvement is rare but may involve the orbit, iris, ciliary body 
and processes, conjunctiva, eyelid, choroidea, and macula. This can lead to complications such 
as diplopia, optic nerve compression, hyphema with secondary glaucoma, and vitreous or 
retinal hemorrhage. Only a few ophthalmic cases have been reported. The first report is by 
Burke et al. [10], reporting on 2 cases: one newborn with an iris lesion in the right eye who 
was also blind due to bilateral occipital lesions, and another baby with fundus lesions that 
regressed by 28 months.

In 1981, Crompton and Taylor [11] published another case of a 2-day-old male baby with 
the clinical and histological diagnosis of the BRBNS. In addition to several scattered nodular 
lesions on the skin, the ophthalmological examination showed a bulbar conjunctival heman-
gioma in the left eye and a subconjunctival hemorrhage near the temporal limbus. Furthermore, 
there was a small hemangioma in the supratemporal quadrant of the left iris which had bled 
into the anterior stroma. In the left macula, there was a raised hemorrhagic lesion, suggestive 
for an arteriovenous malformation. All the lesions regressed spontaneously [11]. In 1997, 
Chen et al. [12] reported the first childhood-onset BRBNS with cutaneous and ocular lesions 
in a 9-year-old girl. On CT scan of the brain she was found to have bilateral orbital intraconal 
lesions and a left vertex nodule. During the ophthalmological examination, a hemangioma 
was visualized on the lid margin and tarsal conjunctiva of the left eye. On ophthalmoscopy, a 
submacular choroidal lesion was diagnosed. Follow-up after 6 months did not show any 
change [12]. To date, few adult cases have been published. In 2005, Shannon and Auld [13] 
reported a 83-year-old woman with rapid visual loss due to undiagnosed BRBNS and cortical 
blindness caused by a hemorrhage in both occipital lobes. On MRI of the brain, multiple 
cerebral and cerebellar cavernomas were visualized. Shams et al. [14] described a 57-year-old 
woman, known with BRBNS, with an acute proptosis due to a thrombosis within an orbital 
varix of the superior ophthalmic vein. This resolved spontaneously within a few days. Finally, 
Petek and Jones [15] published a case of a 59-year-old man, who was diagnosed with a familial 
type of BRBNS and developed a dural arteriovenous fistula in his orbit. He presented with 
visual loss in the right eye and elevated intraocular pressure, proptosis and chronic pain in 
the left eye. Multiple endovascular embolization procedures resolved all his ocular symptoms. 
In this paper, Petek and Jones [15] also give an overview of the potential treatment options. 
Surgical treatment of chronic ophthalmic manifestations has been successful in most of the 
patients. Endovascular embolization has been used to alleviate symptoms in patients with 
dural arteriovenous fistulas; multiple procedures may be required. In addition, surgical 
excision can be successful in patients with other venous malformations in the orbit [15–17]. 
On the other hand, systemic therapy has not yet been successful in treating ophthalmic 
involvement of BRBNS. Nevertheless, sirolimus has achieved promising outcomes in other 
features of the disease. Recent publications have suggested that sirolimus may be beneficial 
in the treatment of gastrointestinal bleedings and anemia. Therefore, this agent can be 
considered for short-term treatment of ophthalmic malformations, but cautious long-term 
use is needed as it may expose patients to side effects, including hypertension, immunosup-
pression, renal failure, anemia, and hyperlipidemia [18–21].

We here report a 3-year-old boy with the diagnosis of BRBNS and cutaneous lesions 
who was treated with oral propranolol. Despite the good response and control on the cuta-
neous lesions, our patient developed a subconjunctival hemorrhage upon a subconjunctival 
vascular malformation. At first no additional treatment was initiated, but progressive and 
acute bleeding was seen after 3 days. Topical treatment with timolol maleate 0.5% was 
started and resulted in a progressive regression of the subconjunctival hemorrhage and 
hemangioma.

We report the first child with BRBNS and a subconjunctival hemangioma and progressive 
hemorrhage necessitating topical treatment despite oral propranolol effectively controlling 
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the cutaneous lesions. Although we cannot prove that the clearance of the bleeding is the 
result of the topical treatment, we conclude that for patients with this BRBNS-related subcon-
junctival lesion, treatment with a topical β-blocker may be an efficient and harmless treatment 
option.
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