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Successful short bypass to dorsalis pedis artery in a diabetic patient

Diyabetik hastada dorsalis pedis arterine kisa bypass
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We report a 59-year-old diabetic male patient with a small
but intractable ulcer on his right distal sole. Magnetic res-
onance angiography revealed disease-free peroneal and
anterior tibial arteries continuing down to the ankle; how-
ever, plantar arteries were occluded at their point of origin
and a short segment of proximal occlusion was found in
the dorsalis pedis artery. The toe-systemic pressure index
was 0.28, suggesting ischemia in the distal foot. A per-
oneal-dorsalis pedis arterial short bypass with an in-situ
saphenous vein graft was performed; thereafter, the
patient's ulcer regressed markedly. Present results justify
an aggressive bypass strategy in patients with localized
occlusive foot lesions.
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Diabetic atherosclerosis is a well-known cause of criti-
cal limb ischemia. It is characterized by multisegmental
occlusions in the crural arteries, medial calcification
and microcirculatory disorder due to neuropathy. One
or more of the foot vessels are spared in most cases.""
However, in a diabetic patient presenting with an
intractable foot ulcer and an elevated level of HbAlc,
differentiating such an ulcer from one caused by a
microcirculatory disorder alone may be difficult. We
present a patient with an intractable sole ulcer who
underwent a successful short bypass operation to the
dorsalis pedis artery due to a proximal segmental occlu-
sion.

CASE REPORT

A 59-year-old male patient with poorly controlled dia-
betes mellitus was referred to our hospital with
intractable foot pain and an ulcer on the sole of his right
foot (Fig. 1). Arterial pulses were palpable at the ankle
and the ankle-systemic pressure index was 1.0; however,

Elli dokuz yasinda diyabetik erkek hasta, sag ayak tabani
distalinde iilser ve agri nedeniyle bagvurdu. Manyetik re-
zonans anjiyografik incelemede, ayak bilegine kadar olan
boliimde peroneal ve anterior tibial arterler saglam, plan-
tar arterler ¢ikislarindan itibaren tikaltydi ve dorsalis pedis
arteri proksimalinde kisa bir segmental tikaniklik vardi.
Distal ayak iskemisi ile uyumlu olarak, ayak basparmagi
sistemik basing indeksi 0,28 olarak olgiildii. In-situ safen
ven grefti kullanilarak peroneal ve dorsalis pedis arterleri
arasinda kisa bir bypass gerceklestirildi. Ameliyat sonra-
sinda hastanin yarasi belirgin bir sekilde geriledi. Bu so-
nug, ayagin bolgesel olarak tikayici lezyonlarinda agresif
bir bypass stratejisinin gerekliligini desteklemektedir.
Anahtar sézciikler: Ciddi kol-bacak iskemisi; diyabetik aterosk-
leroz; pedal bypass; prostaglandin E1.

the toe-systemic and the toe-ankle pressure indices were
0.28 and 0.32, respectively, suggesting ischemia in the
distal foot. In addition, fibrinogen and HbAlc levels
were high at 916 mg/dl and 11.2%, further suggesting
the possibility of a diabetic foot ulcer associated with
microcirculatory disorder. Magnetic resonance angiogra-
phy revealed an occluded posterior tibial artery at its ori-
gin and disease-free peroneal and anterior tibial arteries
in the calf; the latter was abruptly occluded for 2 cm in
the ankle and thereafter the dorsalis pedis artery was
poorly visualized (Fig. 2). Plain foot X-Ray radiography
demonstrated moderate calcification in the anterior tibial
and dorsalis pedis arteries.

Following diagnosis of distal foot ischemia due to
proximal segmental occlusion of the dorsalis pedis
artery, a peroneal-dorsalis pedis arterial short bypass
using an in-situ saphenous vein graft was performed.
Intraoperative ultrasound Doppler graft flow examina-
tion showed an initial graft flow of 11 ml/min, increas-
ing to 22 ml/min after two intraarterial bolus adminis-
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Fig. 1. Intractable ulcer on the right sole.

trations of 5 pg prostaglandin E1 (20 pg PGE1/20 cc
normal saline) through a side-branch of the vein graft.

The patient's pain disappeared immediately after
surgery. The healing process was slow, probably due to
still high levels of fibrinogen and HbAlc, at 906 mg/dl

Fig. 2. Preoperative magnetic resonance
angiography showing disease-free peroneal
and anterior tibial arteries with abrupt occlu-
sion of the latter in the ankle (straight arrow).
The plantar arteries are occluded at their point
of origin. The distal segment of the dorsalis
pedis artery is patent (broken arrow).
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and 7.8% respectively, but the ulcer on the distal sole
healed completely after 8 weeks. The toe-systemic
pressure index improved to 0.70 while postoperative
digital subtraction angiography revealed a well-func-
tioning bypass graft (Fig. 3).

DISCUSSION

The principle of arterial reconstruction for the treatment
of diabetic atherosclerosis lies in the provision of direct
and sufficient blood supply to the foot. A number of
reports describe arterial reconstruction, claiming that
paramalleolar bypasses are the most appropriate treat-
ments in patients with critical limb ischemia due to dia-
betic atherosclerosis, as they offer acceptable foot sal-
vage rates with improved patient quality of life."*”

The distinguishing feature of the present case was
that, unlike the majority of the cases with diabetic ath-
erosclerosis, plantar and pedal arteries were involved in
the atherosclerotic lesion. Although a microcirculatory
disorder due to an elevated level of HbAlc should also

Fig. 3. Postoperative digital subtrac-
tion angiography showing a well-
functioning peroneal-dorsalis pedis
artery bypass. Arrows indicate the
proximal and distal sites of anastomo-
sis.
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be considered, owing to the presence of a non-healing
ulcer and an intractable foot pain as well as the signifi-
cantly reduced toe-ankle pressure index, we decided to
perform bypass to the dorsalis pedis artery distal to the
segmental occlusion.

The peroneal artery was selected as the inflow site
for revascularization due to its superior quality as well
as the well-documented durability of peroneal bypass-
es.” The minimum flow requirement for providing
long-term patency of the vein graft remains unclear;
however, intragraft infusion of PGEI is effective in
increasing and retaining graft flow at a sufficient level
in cases with poor run-off distal arteries. Following this
outcome, we also believe that distal origin short vein
bypass grafting is a very promising procedure in dia-
betic patients.”

The healing of the ulcer in the present case justifies
an aggressive bypass strategy for patients with
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intractable ischemic ulcers associated with occlusion of
the main feeding artery into the foot.
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