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Abstract

Stewart-Bluefarb syndrome (SBS), also known as acroangiodermatitis or pseudo-

Kaposi, is a condition rarely encountered. It involves skin lesions that are clinically

similar to Kaposi sarcoma but are histologically different, and are usually secondary

to an underlying arteriovenous fistula. Treatment of this disease usually involves

the correction of the underlying vascular abnormality, with the mainstay of therapy

ranging from compression devices for venous stasis, limited oral medications (dapsone

and erythromycin) and local wound care including topical steroids. Different methods

of treatment showed varied success but none is ideal. We report a case of a lower

extremity ulcer in a 22-year-old male recently diagnosed with SBS successfully treated

with heparan sulphate (Cacipliq20).

Introduction

Stewart-Bluefarb syndrome (SBS) is a congenital disease

associated with multiple lower extremity arteriovenous shunts

and acroangiodermatitis (1). It is categorised under the group

of ‘acroangiodermatitis’ that includes benign diseases with

skin lesions clinically resembling Kaposi’s sarcoma, thus the

name ‘pseudo-Kaposi’s sarcoma’, but histologically different.

These skin lesions can be distinguished by histology and

by their expression of several markers including the CD34

antigen (2). SBS is associated with congenital and acquired

arteriovenous malformations (AVMs) (1) in contradistinction

to acroangiodermatitis of Mali secondary to chronic venous

insufficiency of other several aetiologies (3).

The pathophysiology of SBS is not well understood. It is

believed that the increase in venous pressure resulting from

the multiple AVMs may stimulate proliferation of endothelial

cells (4). A recent report claims that the arteriovenous steal

syndrome with distal ischaemia may cause endothelial pro-

liferation by inducing a local increase in vascular endothelial

growth factor (VEGF) (5). Moreover, mast cells have been

shown to play a role in the proliferation of endothelial and

perivascular cells under conditions of ischaemia (6). Several

other processes including partially impaired venous flow and

disturbed innervations of vessels play a critical role in the

pathogenesis of venous insufficiency-induced ulcers (7).

Key Messages

• Stewart-Bluefarb syndrome (SBS), which is also known

as acroangiodermatitis or pseudo-Kaposi, is a condition

that is rarely encountered and consists of skin lesions

histologically similar to Kaposi sarcoma but are usually

caused as a result of an underlying arteriovenous fistula

• several treatments have been described in the literature

(from conservative and non-invasive to surgical) but

with varying success and high rate of recurrence

• we are reporting a case of SBS with lower extremity

ulcers that failed several modes of treatment and were

successfully treated using a new drug consisting of

heparan sulphate (Cacipliq20) applied topically twice

weekly for 5 minutes each time over the ulcers
• improvement was noticeable after the first application

of the product; the patient had significant decrease in

pain and tenderness of both ulcers

SBS treatment is necessary to prevent further complications,

including bone demineralisation, destruction of soft tissue,

haemorrhage, wound infection and even heart failure (8,9).

Conservative treatment includes compression, limb elevation

and care of associated ulcers, infections and other wound
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complications (4). The ideal treatment, however, should

address the underlying vascular malformation, although this

is often not possible because of the distal and multiple arte-

riovenous fistulas commonly present. Unfortunately, surgery

correcting macroscopically detectable fistulas can lead to

increased ulceration or other complications. Occasionally,

limb amputation may be necessary (4).

Vascular surgery is indicated in cases involving functional

impotence, refractory pain, recurrent infection, bleeding or

cardiac decompensation (10,11). Selective embolisation with

different particles [Gelfoam (Pharmacia and Upjohn Com-

pany, Kalamazoo, MI), Ivalon (Ivalon Inc., San Diego, CA),

acrylates, amino acids, alcohol, etc.] may be a valid alter-

native (12–14). Brenner and Martı́nez de Morentin (12)

and Smiddy et al. (8) claimed that ultrasound-guided scle-

rotherapy, embolisation and surgery are indicated in selected

patients who have single and localised AVM. Utermann et al.

(15) described successful long-term treatment of a case of SBS

with a single AV fistula using polyvinyl alcohol embolisation.

Many reports, however, described temporary relief for few

years with coil embolisation of the associated arteriovenous

fistula after which signs of venous insufficiency recurred (16).

Zutt et al. (1), Turk et al. (17) and Klode et al. (18) stated that

the congenital malformation characterised by numerous small

arteriovenous connections makes surgical treatment difficult.

Conservative treatment with bed rest, limb elevation and com-

pression bandages in addition to medical therapy are probably

the best available therapeutic options (7).

Medical and conservative therapy with dapsonein, in combi-

nation with leg elevation and compression devices (19) or with

oral erythromycin (20), has shown limited benefits in some

cases with ulcer regression. We describe an easy and non inva-

sive successful treatment of an SBS patient presenting with

chronic leg ulceration with heparan sulphate (Cacipliq20;

Addmedica, Paris, France).

Case report

A 22-year-old male construction worker developed 6 months

prior to presentation non-traumatic ulcers over the left lower

extremity at the level of the medial and lateral malleoli. The

ulcers enlarged gradually to 3 2 cm over the medial malle-×

olus (Figure 1A) and to 5 4 cm over the lateral malleolus×

(Figure 1B). The patient was seen by several physicians and

was treated conservatively with several topical wound care

preparations including silver sulphadiazine, MEBO (Julphar,

Ras Al Khaimah, UAE), Promogran (Johnson & Johnson

Medical, New Brunswick, NJ) as well as others to no avail.

On presentation, the involved limb showed evident signs of

venous insufficiency with mild hypertrophy suggestive of

Klippel-Trenaunay-type syndrome (21). Lower limb ulcers

were clean with no foul smell or excessive discharge. There

was also bluish discolouration around the ankle and dorsal

foot area with multiple dilated tortuous superficial veins.

The skin also exhibited changes similar to dermatitis (dry-

ness, itchiness and scaling). An arterial duplex was done that

showed an aorta of normal calibre with no signs of atheroscle-

rosis, good aortoiliac and femoropopliteal flow, in addition to

normal flow in the distal vessels of the bilateral lower

extremities. A venous duplex was also done that showed

adequate permeability of the deep veins of the thighs reaching

the femoroiliac and popliteal areas with no signs of deep

venous thrombosis. Nevertheless, the venous duplex showed

permeable superficial veins with mild valvular incontinence

of the left great saphenous vein distal to the knee with a

tortuous track and multiple varicosities at its distal part. The

aforementioned studies ruled out the possibility of arterial

insufficiency from the differential diagnosis. The venous

insufficiency did not explain the ulcers present on the bilateral

malleoli knowing that it mainly causes ulcers over the lateral

malleolus. Blood studies were done and were negative for

sickle cell disease and thalassaemia (both of which are associ-

ated with chronic lower extremity ulcers). Blood studies also

showed no eosinophilia and normal erythrocyte sedimentation

rate (ESR) and C-reactive protein (CRP), which ruled out

a parasitic aetiology of the ulcers. A wound biopsy was

performed. It showed epidermal ulceration with surrounding

epidermal pillars without atypia. The dermis showed notice-

able fibrovascular proliferation around superficial and medial

plexi accompanied by lymphoplasmocytary inflammatory

infiltrate without any giant cells. There were also clusters of

haemosiderin-laden macrophages. The vessels contained a

prominent endothelium with clusters of extravasated erythro-

cytes. All these findings are indicative of an angioendothelial

reaction with arteriovenous anomalies compatible with a

pseudo-Kaposi syndrome of the Stewart-Bluefarb type (sug-

gested by the pathologist based only on histologic data). The

patient was started on Cacipliq20 applied twice per week to

both wounds for 5 minutes each and then covered with a clean

moist gauze that was changed on a daily basis after cleaning

the wound with soap and water. After the first application,

there was a noticeable decrease in pain and tenderness of

both ulcers. Two weeks later, the ulcers started to epithelialise

from the edges (Figure 1C and D) and both completely healed

by week 4 (Figure 1E and F). After that, the patient was

maintained on skin moisturiser and compression stockings

and he showed no recurrence after 3 months of follow-up

despite his return to his regular job and daily activities.

Discussion

Glycosaminoglycans (GAGs) are a group of molecules that are

present both intracellularly such as syndecan and glypican and

extracellularly such as perlecan and argin. They are classified

according to the size of the oligosaccharide component and the

amount of sulphation they contain (18,22). These GAGs have

been found to be crucial for intracellular and intercellular pro-

cesses including neurodegeneration (23), angiogenesis (24),

inflammation (25–27), cardiovascular diseases (28), cancer

(29) and infectious diseases (30,31). Heparin and heparan sul-

phate are GAGs that are known to be involved in the anticoag-

ulation process by binding antithrombin (22,32). The activity

of heparin and heparan sulphate has been recently expanded

to include wound healing because of their ability to bind, acti-

vate and immobilise a variety of growth factors, chemokines

and metalloproteinases (33,34). This activity has been further

confirmed by the studies that have shown that OTR4120, a

molecule similar to heparin but with much less anticoagulant
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Figure 1 A: Medial malleolar ulcer upon presentation. B: Lateral

malleolar ulcer upon presentation. C: Medial malleolar ulcer after 2 weeks

of treatment with Cacipliq


. D: Lateral malleolar ulcer after 2 weeks of

treatment with Cacipliq. E: Medial malleolar ulcer after 4 weeks of

treatment with Cacipliq. F: Lateral malleolar ulcer after 4 weeks of

treatment with Cacipliq.

activity (35), can enhance wound healing in experimental

animal models following peripheral nerve injuries (36), skin

burns (37), chronic ulcers (38) and cutaneous wounds (39).

Among the numerous wound healing modulation strategies

for the treatment of chronic non-healing wounds, replacement

of GAGs in the extracellular matrix to prevent further tis-

sue damage may be a pertinent approach (40). Cacipliq20,

a synthetic bioengineered heparan sulphate mimetic, applied

topically, will replace heparin sulphate usually deficient in

chronic wounds and restores extracellular matrix scaffold, thus

allowing key interactions with growth factors to occur (40).

Interestingly, because Cacipliq20 is resistant to endoglycosi-

dase and by binding to heparin-binding sites that become

vacant after heparanase activation and heparin disintegration,

it is an efficient agent for extracellular matrix restoration

(40–42).

Earlier studies have demonstrated the effect of heparan

sulphate both in vitro and in vivo (40). In vitro, it enhances

angiogenesis by modulating VEGF and collagen-type expres-

sion via fibroblast growth factor 2 and transforming growth

factor 1 (43–46). As for in vivo, heparan sulphate wasβ

shown to promote angiogenesis in ischaemic cardiac and

skeletal muscles (43,44), improve wound healing, decrease

inflammation and improve wound quality in mice with

skin ulcers (46,47). The first reported use of Cacipliq20 in

humans for the treatment of 15 chronic arterial ulcers was

presented in 2008 by Barritault (48). One month afteret al.

treatment initiation, there was a 12–100% decrease in ulcer

size with net reduction in pain as reported by the patients.

During the course of this study, two patients died because

of their primary disease and one patient had to undergo

limb amputation (48). In 2011, Groah presented theiret al.

experience with Cacipliq20 treatment of chronic ulcers of

2 5–10 years duration and showed that 22% of the patients·

participating in their study had complete healing in 1 month

with significant reduction of pain (40); those who did not

benefit had associated comorbid conditions such as spinal

cord paralysis and were considered as high risk for recurrence.

Nevertheless, they were able to show that in this high-risk

group, there was still improvement in wound healing and pain

score at least for the first three sessions of treatment (40).

We have observed similar pain reduction in the treatment

of chronic sickle cell ulcers with heparan sulphate mimetic

(Cacipliq20). Pain significantly decreased by 80% as measured

with the visual scale 2 weeks only from the first application

of Calcipliq20. Groah postulated that this decrease inet al.

pain level might be related to a decrease in the level of

inflammatory mediators in the wound, but this hypothesis still

awaits confirmation.

Because of the unsuccessful treatment of the patient ulcers

with numerous wound care preparations and modalities and

encouraged by our experience in treating a chronic lower

extremity sickle cell ulcer with complete healing after 4weeks,

we have elected to use Cacipliq20 for the treatment of the

Stewart-Bluefarb ulcer. Although the follow-up is short, the

patient was able to regain full activity and return to his

previous job with no difficulty.

To our knowledge, this is the first case report using

Cacipliq20 for treating Stewart-Bluefarb chronic ulcers. It

must be noted though that heparan sulphate mimetic treatment

of chronic ulcer has no guarantee against recurrence as long

as the underlying disease has not been corrected; it is only a

topical wound care modality successful in achieving complete

wound healing where other modalities have failed.
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41. Agren MS, Werth én M. The extracellular matrix in wound healing:

a closer look at therapeutics for chronic wounds. Int J Low Extrem

Wounds 2007;6:82–97.

42. Hodde JP, Johnson CE. Extracellular matrix as a strategy for treating

chronic wounds. :61–6.Am J Clin Dermatol 2007;8

43. Desgranges P, Barbaud C, Caruelle JP, Barritault D, Gautron J.

A substituted dextran enhances muscle fiber survival and regen-

eration in ischemic and denervated rat EDL muscle. FASEB J

1999;13:761–6.

44. Yamauchi H, Desgranges P, Lecerf L, Papy-Garcia D, Tournaire MC,

Moczar M, Loisance D, Barritault D. New agents for the treatment

of infarcted myocardium. FASEB J 2000;14:2133–4.

45. Rouet V, Hamma-Kourbali Y, Petit E, Panagopoulou P, Katsoris P,

Barritault D, Caruelle JP, Courty J. A synthetic glycosaminoglycan

mimetic binds vascular endothelial growth factor and modulates

angiogenesis. J Biol Chem 2005; :32792–800.280

46. Alexakis C, Mestries P, Garcia S, Petit E, Barbier V, Papy-Garcia

D, Sagot MA, Barritault D, Caruelle JP, Kern P. Structurally

different RGTAs modulate collagen-type expression by cultured

aortic smooth muscle cells via different pathways involving fibroblast

growth factor-2 or transforming growth factor-beta1. FASEB J

2004;18:1147–9.

47. Rudolph R, Suzuki M, Luce JK. Experimental skin necrosis produced

by adriamycin. Cancer Treat Rep 1979;63:529–37.

48. Barritault D, Allaire E, Louissaint T, Kichenin K, Godeau B,

Becquemin JP, Desgranges P. Matrix therapy in vascular pathology:

first pilot study to evaluate RGTA Cacipliq 20. Abstract at Toronto

2nd World Union of Wound Healing Society Meeting ; 2008; Toronto,

Canada. URL http://www.wuwhs.com/congress2008/abstracts/

abstract PW193.html [accessed on 15 August 2011].

 2013 The Authors

172 International Wound Journal 2013 Medicalhelplines.com Inc and John Wiley & Sons Ltd

Printed by [W
iley O

nline Library - 031.197.021.002 - /doi/epdf/10.1111/iw
j.12074] at [10/03/2021].


