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Ligation of Macroscopically Detectable Arteriovenous
Fistulas in Stewart-Bluefarb Syndrome

Shih-Ying Sung, Yi-Chang Lin, Yi-Ting Tsai, Chih-Yuan Lin, Chung-Yi Lee and Chien-Sung Tsai

We herein describe the case of a 21-year-old woman with Stewart-Bluefarb syndrome presenting with recurrent
ulcers on the right foot and multiple congenital arteriovenous malformations. The painful recurrent ulcers and
brownish macules at the dorsum of the right foot had appeared at 13 years of age, and the size of the right foot
gradually became larger than the left. She underwent conservative treatment and polyvinyl alcohol embolization
but the ulcer was recurrent. Two macroscopic detectable feeding arteries to arteriovenous fistulas were ligated
under Doppler sonography. At her 6 month follow-up, the chronic ulcer had begun to heal and pain had been

alleviated.
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INTRODUCTION she benefitted from surgical ligation of macroscopically

Stewart-Bluefarb syndrome (SBS) is an acroangio-
dermatitis associated with arteriovenous malformation
(AVM). This rare syndrome usually presents during the
second decade of life and is characterized by cutaneous
lesions. Due to the numerous small AVMs, surgical liga-
tion or embolization is difficult to perform. Moreover,
the treatment remains controversial, and most experts
have recommended conservative treatment. However,
several case reports presented patients who had been
successfully treated by embolization. In the present re-
port, we describe the case of a young woman with re-
current foot ulcers and AVM, who failed to improve with
conservative treatment and embolization. Thereafter,
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detectable fistulas.

CASE REPORT

A 21-year-old wheelchair-bound woman presented
to our outpatient clinic with chronic right foot ulcers
along with progressive tenderness, swelling, and en-
largement of the entire right foot. At 13 years of age,
the patient had developed an ulcer with brownish ma-
cules, and the size of the right foot had gradually be-
come larger than the left. The pain attributable to the
ulcers was scored an 8 on the visual analogue scale, and
the ulcers were mainly limited to the dorsum of the
right foot, and usually bled spontaneously. She did not
have any history of systemic disease, diabetes mellitus,
thrombosis, or varicophlebitis or other diseases, includ-
ing severe trauma of the leg. Conservative treatment
including bed rest, foot elevation, compression ban-
dage, and oral and topical antibiotics which had been
recommended by previous clinicians.

On physical examination, the right leg was found to
be longer than the left one. We observed nonblanching
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brownish to violaceous macules with a few nodules and ul-
cers on the right dorsum side of the foot, and marked
varicosis on the right lower calf, ankle and foot. The temper-
ature of the right foot was slightly elevated. Arterial pulses
were strongly palpable on the dorsum of the right foot
with bruit, thrills, and venous engorgement (Figure 1A).
The results of standard laboratory investigations
were normal, and the enzyme-linked immunosorbent
assay (ELISA) screening test for Human Immunodefi-
ciency Virus (HIV) was negative. A wound culture indi-
cated the growth of Staphylococcus aureus sensitive to
oxacillin. A Doppler sonography showed 2 major AVM
fistulas, with blood flowing into the feeding vessels at
45 and 23 ml/min. The magnetic resonance imaging re-
vealed multiple AV communications between the dor-
salis pedis artery and the recurrent foot ulcers resulting
from arteriovenous malformations in the superficial ve-
nous system (Figure 2A). An arteriography confirmed
the numerous arteriovenous communications, with
early venous filling between the dorsalis pedis artery
and dorsal venous arch (Figure 2B). The patient under-
went embolization at the age of 20. The left lower ex-
tremity was catheterized through the femoral artery and
polyvinyl alcohol was injected intermittently. Subse-
quently, she had a recurrence of the ulcer after 2 months.
Surgical ligation of the fistula between the AVMS
was performed. The 2 major feeding vessels from the
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Figure 1.

(A) The nonblanching brownish to violaceous macules with a
few nodules and ulcers were on the right dorsum side of the foot. (B) At
the 2-month follow-up, the macules improved and the chronic ulcer had
started to heal.
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dorsalis pedis artery were identified by Doppler sono-
graphy and ligated with 6-0 Prolene sutures. The esti-
mated blood loss was approximately 10 ml, with a total
operation time of 47 min. She received oxacillin 2 gram
intravenous every six hours for 7 days and shift to oral
oxacillin for 2 weeks.

Following the operation, the bruit and thrill of the
right foot immediately decreased. At the 2-month fol-
low-up, the macules were found to be improved and the
chronic ulcer started to heal. Right foot pain diminished
from 8 to 3 on the visual analogue scale, and the patient
was no longer wheel-chair bound (Figure 1B).

DISCUSSION

SBS is characterized by cutaneous lesions that usu-
ally present during the second decade of life. This skin
lesion was first described by Bluefarb and Adams in
1967 in a patient with congenital AVMs."* A reactive
vascular proliferation following chronic venous insuffi-
ciency with capillary venous hypertension,® SBS can

Figure 2. MRI revealed multiple arteriovenous communications be-
tween the dorsalis pedis artery (A, arrow) and superficial venous system
(A, arrow head). Angiography showed extensive distribution of the
arteriovenous malformation, with early engorged venous drainage, two
major feeding arteries (B, astro) arising from the right pedis dorsalis ar-
tery, pedis plantaris artery, and its branches (B, arrow). MRI, magnetic
resonance imaging.
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manifest as brown macules, violaceous or purplish
nodules, and plaques which become verrucous or ul-
cerative. The lesion mainly appears on the dorsum of
the foot, particularly on the great toe and ankle. Labora-
tory assessment should be completed to distinguish this
disease from systemic illnesses, and an ELISA screening
test for HIV is necessary to exclude Kaposi’s sarcoma.
Systemic, immuno-compromised, and infectious dis-
eases should be ruled out through initial investigation.

Arteriovenous fistula may be clinically suspected
during examination through palpable thrills, ausculta-
tion of a bruit, or detection of asymmetrical arterial
pulses. The use of Doppler sonography is highly sensi-
tive for the screening of AVMs. However, angiography is
the gold standard tool for evaluating AVMs, with the
most common sign of early venous filling, which is pro-
portional to the length of the fistula.® It can also reveal
the extension and connection of the AVMs.

A literature review of the current treatment options
for the vascular malformation of SBS was performed. Due
to the presence of numerous small AVMs, invasive treat-
ment was difficult. Therefore, conservative treatment with
limb elevation, bed-rest, compression bandages, and topi-
cal steroids is recommended by some researchers.”’ Suc-
cessful embolization of the AVMs have been described
(Table 1). Alioua et al.® performed free-flow embolization
using fragments of Ethibloc gelatin sponge. Klode et al.’
described an insufficient occlusion of the arteriovenous fis-
tula after coil-embolization, with complete healing of the
ulcer observed for a period of 10 years. Uterman et al.*°
successfully used polyvinyl alcohol embolization for a sin-
gle arteriovenous connection, and achieved long-term re-
sults. Behnia injected absolute alcohol to thrombosis and
occlusion of AVMs, but the treatment induced sever sys-
temic effects including alcohol intoxication, cherry-red
urine and hyperthermia.'! Yamashita et al. developed a
liquid material (Eudragit-E) for embolisation of AVMs,*

but the material was only used in animals. Others ma-
terials such as Gelfoam, acrylates, amino acids, avitene
or silk was performed in the past.*

The ideal treatment for this disease is the resolution
of the underlying vascular malformation. As this is not
often possible due to the very distal location of the
arteriovenous fistulas and the fact that surgical ligation
only resolves macroscopically detectable fistulas; most ex-
perts suggest conservative treatment™ or embolization.
Surgical ligation is indicated when there is a poor response
to conservative treatment, functional impotence, refrac-
tory pain, recurrent infection, and/or bleeding.>*® Wide
excision of the multiple small fistulae with muscle flap re-
construction might be considered, if surgical ligation failed.

As we know, there was no reported successful treat-
ment by surgical ligation before this case. This is likely in
part because the AVMs have the following characteris-
tics. First, the AVMs had only 2 major feeding vessels
and these vessels could be macroscopically detectable
by Doppler sonography. Second, these feeding vessels
were superficial, which diminish the size of the surgical
wound and decrease the time necessary for healing. The
patient benefitted from ligation of the macroscopically
detectable fistulas.

CONCLUSIONS

Although complete surgical ligation of the numerous
small AVMs in SBS is challenging, ligation of macroscopi-
cally detectable fistulas can benefit patients with a poor
response to conservative treatment and embolization.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

Table 1. Reported material for embolization of arteriovenous malformation

Author Sex/age Material for embolization Follow-up period Outcome
Alioua M/33 Ethibloc gelatin sponge - Healed
Klode F/46 coil 10 years Healed
Uterman F/32 Polyvinyl alcohol 4 years Healed
Behnia M/17 absolute alcohol - Failed
Yamashita Animal Eudragit-E - Healed

F, female; M, male.
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