CASE REPORT

Treatment of hemodialysis access steal syndrome by distal
revascularization arterial ligature: report of three cases
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Abstract

Arteriovenous fistulas for hemodialysis may present long-term complications. Among the least frequent complications, there is the steal syndrome.
The authors report the experience of three patients that presented with critical limb ischemia years after the access confection of brachiocephalic
arteriovenous fistulas, with little response to clinical treatment. Distal revascularization interval ligation was performed in all cases, with good outcome.
Due to small quantity of the cases, we decided to report the experience and review the literature on the subject.
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Resumo

Fistulas arteriovenosas para hemodialise podem apresentar complicagdes a longo prazo. Entre as complicagdes mais raras, ha a isquemia distal por
sindrome de roubo. Os autores relataram a experiéncia de trés casos de pacientes portadores de fistulas braquiocefalicas, em funcionamento por longo
prazo e que evoluiram com isquemia critica do membro, sem resposta com tratamento clinico. Com o intuito de tratar esta afecgdo e preservar o
acesso vascular, optou-se pela realizagéo da revascularizagdo distal interposta por ligadura arterial. Devido a raridade dos casos, relatou-se a experiéncia
e apresentou-se uma revisao de literatura.
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Introduction

The prevalence of patients with chronic renal disease in
need of dialysis is high. In Brazil, it is estimated that there
are over 77,500 patients in dialysis'. Hemodialysis is the
best tolerated method of dialysis, but it requires a function-
al vascular access'?. Arteriovenous fistula (AVF) is the best
vascular access for this purpose, for it results in fewer com-
plications and allows long-term treatment, thus increasing
patients’ survival rate’.

The most common complications of AVF are: throm-
bosis, infection, pseudoaneurysm, and, less frequently,
distal ischemia’. The latter presents a typical clinical pic-
ture called steal syndrome, which may result in limb loss
in severe cases®.

The most common treatment is AVF ligation aim-
ing at restoration of distal blood flow®. This procedure
makes the vascular access unviable, so the surgeon must
search for another one, which may be difficult some-
times. An alternative, still little used in Brazil, is distal
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revascularization interval ligation (DRIL)®®. This pro-
cedure is an alternative to simple ligation that, besides
treating the ischemia, preserves the access and assures
the continuation of dialysis®.

In this paper, we report three cases of critical limb is-
chemia due to steal syndrome, treated by DRIL, and review
the literature on the subject.

Case Description

Case 1: the patient was a 67-year-old male present-
ing diabetes and chronic renal failure due to diabetic
nephrosclerosis requiring dialysis. He had a left bachio-
cephalic fistula confection four years earlier and devel-
oped arm claudication in late postoperative period, thus
requiring assistance to perform housekeeping tasks and
presenting rest pain during dialysis. On physical exami-
nation: normal left axillary and brachial pulses; absence
of distal pulses; bruits and thrill along the cephalic vein,
from the antecubital crease to the deltopectoral groove,
with a matured vein; alterations in hair growth and limb
atrophy distal to the AVF associated with temperature
gradient on the distal third of the hand and forearm.
Doppler ultrasonography showed biphasic flow in the
axillary-brachial artery with flow inversion distally to
the arteriovenous anastomosis. Radial and ulnar arteries
with low flow and monophasic pattern of low resistance,
suggesting distal ischemia. Monophasic and low-resis-
tance flow, and high flow on the arm cephalic vein not
suggestive of stenosis.

Case 2: the patient was a 62-year-old male with
diabetes, hypertension, and chronic renal failure due
to nephrosclerosis requiring dialysis, He had a left ba-
chiocephalic fistula performed eight years earlier and
had developed rest pain in the forearm and hand during
dialysis. Clinical and imaging findings were similar to
those of case 1.

Case 3: patient was a 74-year-old male with hyperten-
sion and chronic renal failure due to hypertensive nephro-
sclerosis. Two years earlier he had a brachiocephalic fistula
performed at the left upper extremity and had developed
arm claudication and rest pain during dialysis sessions in
the last three months.

In all cases, initial clinical treatment was exercises of
the affected limb, antiplatelet agent and statin administra-
tion, showing no significant improvement.

Failure of medical treatment led to the decision of
treating the patients with DRIL. In cases 1 and 2, the
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upper arm basilic vein was used as a graft between the
brachial artery proximal to the AVF and the distal bra-
chial artery at its bifurcation.

In case 3, the basilic vein was found to have signs
of phlebitis and occlusion in its proximal portion at op-
eration, which precluded its use as arterial graft. A seg-
ment of the greater saphenous vein of the right thigh
was used as a graft. This patient had the arteriovenous
anastomosis right at the brachial artery bifurcation,
which led to change the surgical approach. The proxi-
mal anatomosis was performed at the brachial artery.
The distal anastomosis was performed at the proximal
radial artery, which was ligated between its origin, at
the brachial artery bifurcation, and the distal anasto-
mosis, as shown in Figure 1. The radial artery was cho-
sen because of its superficial location and little reper-
cussion of the ligation in hand perfusion as compared
to the ulnar artery.

The patients had an uneventful recovery. Follow-up
lasted six months, and the grafts and hemodialysis accesses
were all patent.

Discussion

Physiological flow reversal after performing an
AVF is common’. Symptoms of ischemia are rare and
usually relieved by physiologic distal vasodilation™.
The ischemic symptoms may be caused by the sever-
ity of atherosclerotic disease distal to the arteriovenous
anastomosis’.

Figure 1. Surgical procedure in patient 1 showing brachiocephalic graft
from the greater saphenous vein, and ligation of the brachial artery dis-
tally to the arteriovenous anastomosis.



160 ] Vasc Bras 2012, Vol. 11, N° 2

The diagnosis is based on the clinical presentation:
a pale and cold extremity, with weak pulses distal to
the access, limb claudication, possibly paresthesia and
trophic lesions''. A drop in wrist-brachial index (WBI)
may be detected at Doppler ultrasonography. A WBI
under 0.57 is related to symptomatic ischemia of the
upper limb*'%

There are also reports of steal syndrome in lower
limbs AV fistulas in the literature. Malgor et al. reported
this event in the early postoperative period of a straight
and synthetic AVF on the right lower limb, with clinical
signs such as coldness, recently onset of claudication and
significant drop in the ankle-brachial index (ABI), simi-
lar to those reported in cases of the upper limbs. The pa-
tient was submitted to DRIL, the symptoms disappeared
and the access was maintained".

The patient may occasionally present paresthesia distal
to the anastomosis due to flow decrease of the vasa nervo-
rum,asymptom that tends to belimited*. Eletrophysiological
studies allowed differential diagnosis with similar diseases
such as the carpal tunnel syndrome'*".

Doppler ultrasonography is able to identify the cause
of ischemia by showing flow inversion in the brachial artery
distal to the anastomosis, and reduced flow in the distal ar-
teries of the forearm. It is important for surgical planning to
show the distal arterial outflow and the assessment of pal-
mar arch patency'®'s.

Many techniques for the treatment of ischemic syn-
drome in patients with upper fistulas have been described,
and they aim to decrease the AVF flow, thus improving
distal ischemia and decreasing flow inversion in the distal
artery®'*!,

One approach is to perform plicature by a longitudinal
suture of the venous segment right after the arteriovenous
anastomosis, reducing its diameter and, therefore its flow,
as shown in Figure 2A. This technique usually causes a sig-
nificant hemodynamic stenosis and the rate of AVF throm-
bosis at follow-up is high".

DRIL consists of a bypass from the brachial artery to an
artery distal to the AV anastomosis, followed by ligation of
the artery between the AV fistula and the distal anastomo-
sis, as shown in Figure 2B. This technique results in a high
rate of clinical improvement, but the handicap of distal limb
perfusion depending exclusively on the bypass grafts pa-
tency, for the native artery is ligated during the procedure?®.

Another technique described in the literature is
treating the steal syndrome by directing flow to the dis-
tal arteries. A bypass is performed from the arterialized
vein proximal to the anastomosis, to the radial artery on
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Figure 2. Surgical methods for steal syndrome correction. A: plicature;
B: distal revascularization interval ligation (DRIL); C: derivation of the
arterialized vein to the radial artery.

the proximal third of the forearm, and then the ligation
of the arterialized vein close to the anastomosis is per-
formed, as shown in Figure 2C. This technique allows
limb revascularization with no need for ligation of the
native artery. It tends to reduce the fistula flow, but long-
term follow-up has not been reported yet®.

When all technical options have been exhausted or
limb revascularization is impeded due to extensive calcifi-
cation, fistula ligation may resolve the ischemic symptoms
and a new vascular access may be required®..

Conclusion

Symptomatic AV fistula-related steal syndrome is a rare
entity that can be treated with the preservation of hemodi-
alysis accesses.
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