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Blue rubber bleb nevus syndrome (BRBNS) is a rare 
congenital disorder characterized by vascular malforma-
tions on the skin and frequently in the gastrointestinal 
(GI) system, but they may affect other organs as well. 
Lesions in the GI system often lead to bleeding and sub-
sequent anaemia [1, 2]. In 1860 Gascoyen was the first 
to report the association between GI and skin lesions [3], 
and in 1958 William B. Bean presented a similar case and 
coined the term “blue rubber bleb nevus syndrome” [4]. 
To date, over 200 cases of BRBNS have been reported. 
Cases of BRBNS are found in all races, but it is mostly 
observed in Caucasians. It affects both sexes equally. 
Most of BRBNS appear to be sporadic, with few cases 
showing congenital autosomal dominant inheritance and 
the recently discovered relationship with somatic muta-
tions in the gene encoding TIE2 

(TEK) [5]. BRBNS may be 
present at birth or develop in childhood, with possible 
later complications, e.g. GI haemorrhage and orthopaedic 
abnormalities [6].

We report a case of a 45-year-old woman with numer-
ous, diffuse vascular nodules on her trunk, extremities, 
and on the mucosal membrane. All lesions were blue 
with diameters ranging from 5 to 38 mm (Figure 1). Upon 
physical examination, all lesions were soft and easily 
compressible, but after removing the pressure they rap-
idly filled back to their previous shape.

Vascular lesions had been present since early child-
hood and had grown in number until puberty. During 
her childhood the patient underwent many operations 
(Figure 2). Mainly large lesions, which were disfiguring 
her face or those located in the groin and extremities 
and had the biggest potential of bleeding after trauma, 
were referred for surgery. But in case of numerous nod-

ules, diffused all over the skin surface, surgical excision 
of all lesions would be impossible due to technical limi-
tations. Our patient was hospitalized many times due to 
recurrent anaemia. There were never episodes of serious 
bleeding from the GI tuck. In ultrasound examinations 
as well as in computed tomography, in the left liver lobe 
there was a cystic lesion with septations without vis-
ible flow, measuring 90 × 95 × 130 mm. The remaining 
liver parenchyma was without lesions and with normal 
echotexture (Figure 3). 

The patient was offered treatment for existing skin 
lesions using a neodymium-doped yttrium aluminium 
garnet (Nd:YAG) laser. The Nd:YAG laser is a device that 
emits light with the wavelength of 1064 nm. Laser light 
is invisible to the human eye and is transmitted by a flex-

Figure 1. Vascular malformations within the skin of a pa-
tient with BRBNS
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ible optical fibre with a core diameter of 400 to 800 nm 
with various treatment tips. The depth of laser penetra-
tion is up to 6 mm, and it has an affinity to protein [7]. 
Due to such high penetration, this type of laser is used to 
coagulate deep cavernous haemangiomas, skin tumours, 
or lesions caused by HPV infection (Condylomas a ac-
cuminata, Bovenoid papulosis) [8]. Because procedures 
with photocoagulations are painful, we conducted the 
treatment under local anaesthesia with 1% lignocaine as 
a non-contact procedure (from a distance) to avoid po-
tential perforation of the skin lesions and uncontrolled 
bleeding. We used a continuous light mode. The time of 
the treatment depended on the size of the skin lesions 
and varied from 3 to 30 s. The expected final effect of 
the treatment was total flattening of the nodule (to 
the healthy skin level). The laser treatment of vascular 
malformation was conducted through the dermis layer 
of the skin, so we had to reckon with the risk of scar-
ring within the treated area. We found that the healing 
process and scarring consisted of 2 main phases. In the 

first period (about 3 months after radiation) the scar was 
quite visible with hyperpigmentation (Figure 4). In the 
later healing phase, the scar was steadily decolouring 
until becoming close to the regular skin colour (Figure 5). 
Small lesions 1–5 mm in diameter required only one laser 
treatment. Those larger in diameter (15–30 mm) needed 
more treatments until total flattening to the level of the 
surrounding healthy skin. Using non-contact radiation 
mode, we avoided complications such as bleeding or 
perforation. The final cosmetical effect was satisfying 
for both patient and physician. 

BRBNS is a rare disorder with characteristic vascular 
malformations of the skin and GI truck [9]. To date, over 
200 cases of BRBNS have been reported. Aside from le-
sions in the GI system, typical malformations have been 
found in nasopharynx, oral cavity, spleen, liver, perito-
neum, pleura, urinary bladder, parotid gland, eye and 
orbital cavity, and central nervous system [6, 10–17]. Iron 
deficiency anaemia due to bleeding from the GI truck is 
an often associated finding in patients with BRBNS [13, 

Figure 5. The scars 1 year after laser treatment

Figure 2. Scar within the knee after surgical excision of 
a large vascular lesion

Figure 3. Picture from liver ultrasound examination in a pa-
tient with BRBNS

Figure 4. Scars 3 months after Nd:YAG laser irradiation



Advances in Dermatology and Allergology 2, April/2021

A Nd:YAG laser in the treatment of vascular malformations of the skin in a patient with blue rubber bleb nevus syndrome

329

18–20]. Patients with anaemia require iron supplemen-
tation and sometimes even blood transfusion [14]. Also, 
thrombocytopaenia and chronic consumption coagulopa-
thy have been described [21–23]. Patients with BRBNS 
may also suffer from orthopaedic problems [24]. The 
pressure of haemangiomas that are adjacent to bones 
may cause bone atrophy. Conversely, hypertrophy caused 
by hypervascularity can be also present. Both lead to 
pathologic fractures and skeletal bowing [1, 24].

There are 3 main types of cutaneous lesions in BRBNS 
[4]. Type I: blue, rubbery, blood-filled sacs with a smooth 
surface and thin wall, which are easily compressible and 
refill when pressure is removed. Those are the most char-
acteristic cutaneous lesions for BRBNS. They are mainly 
asymptomatic, but sometimes they may be painful [13, 
19, 25–27]. Type II are large, cavernous lesions that may 
compress vital structures. Type III are irregular, blue-black 
macules or papules, which rarely blanche after pressure 
[20]. The lesions in BRBNS may appear at birth or in early 
childhood, and their size varies from 1 mm to 10 cm in di-
ameter. The size and number of lesions tend to increase 
with age [26, 27]. Those lesions do not have a tendency 
for spontaneous bleeding or malignant transformation 
[26, 28].

There is no standard of care or systemic treatment 
for BRBNS. Surgical treatment of cutaneous lesions is 
used mainly for large lesions, those that cause pressure 
to bones, or those that cause other dysfunctions. Small 
malformations are considered cosmetic problem and are 
often not treated. The use of a carbon dioxide laser in 
the treatment of lesions in BRBNS has been reported 
[29], but this wavelength is not recommended for vas-
cular lesions. Experience with endoscopic sclerotherapy 
suggests that it is rather ineffective and may lead to 
ulcerations and strictures. Cases of endoscopic Nd:YAG 
photocoagulation of vascular malformations in GI truck 
have been reported [30]. 

The preferred treatment of cutaneous lesions is the 
use of a ruby, argon, or carbon dioxide laser, although the 
wavelength of the latter does not seem to be accurate. 
The best cosmetic effects were achieved with a pulse dye 
laser and long-pulsed Nd:YAG laser [29, 31]. The cosmetic 
effects of treatment of skin lesions in BRBN syndrome 
using the long-pulsed Nd:YAG laser [31] are very similar 
and comparable with the results obtained by us using 
the Nd:YAG laser with continuous light mode.

Clinically, the differential diagnosis for BRBNS should 
include hereditary haemorrhagic telangiectasia (Rendou-
Osler-Weber syndrome) in which diffuse telangiectasia 
and large arteriovenous malformations are present on 
the skin. Up to one-third of patients have similar malfor-
mations in respiratory or GI truck [27, 32]. BNBRS must 
be differentiated from Maffuccini syndrome, character-
ized by diffuse vascular malformations in the skin and 
soft tissues, which is associated with bone malforma-
tions and risk of malignant transformation [33]. Kippel-

Trenaunay-Weber syndrome with varicosities, bone and 
soft tissue and skin lesions located on one extremity is 
another condition to be considered in differential diag-
nosis [34]. 

There are not many reports of systemic treatment in 
BRBNS. Systemic steroids and interferon a result in par-
tial remission of skin and GI lesions during treatment. 
Soon after discontinuation of the treatment all the le-
sions are likely to recrudesce [35, 36]. 

Based on abovementioned information, we think that 
treatment of skin lesions with a Nd:YAG laser is a very 
encouraging and promising alternative to the previously 
used methods.
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