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Lateral approach to distal peroneal artery without fibular

resection
Yohei Ichikawa, MD,a,b Shinsuke Kikuchi, MD, PhD,a Yuri Yoshida, MD, PhD,a Daiki Uchida, MD, PhD,a

Atsuhiro Koya, MD,a and Nobuyoshi Azuma, MD, PhD,a Asahikawa and Tokyo, Japan
ABSTRACT
Bypass to the peroneal artery has sometimes been effective for pedal gangrene. However, the difficulty of approaching
the terminal segment of the peroneal artery because of its anatomic features has been a clinical issue. Surgical access to
this area can be achieved via a lateral approach with fibular resection. Although severe complications associated with
fibular resection have rarely been reported, a less invasive surgical procedure would enable faster postoperative recovery
and reduce the incidence of wound-related complications. We have described our experience with successful terminal
peroneal artery bypass via a lateral approach without fibular resection in a 38-year-old male patient with chronic limb-
threatening ischemia. (J Vasc Surg Cases Innov Tech 2022;8:362-6.)

Keywords: Bypass surgery; Chronic limb-threatening ischemia; Fibula resection; Infrapopliteal arterial lesions; Peroneal
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Surgical access to the peroneal artery (PA) can be
achieved via a medial, lateral, or posterior approach.1,2

However, for patients with obesity or a surgical history
of lower limb bypass, the lateral approach with fibular
resection has been reported to be a better method for
exposure of this artery. Although the incidence of severe
complications associated with fibular resection has been
rare, the benefits of a less invasive procedure have not yet
been reported. We have described our method of PA
bypass grafting via a lateral approach without fibular
resection in a 38-year-old male patient with chronic
limb-threatening ischemia (CLTI) and provided technical
tips for this procedure. The patient provided written
informed consent for the report of his case details and
related imaging studies.
CASE REPORT
A 38-year-old man had been admitted to our hospital because

of intractable gangrene on his right toes that had persisted for

2 months. He was a heavy smoker and obese (body mass index,

27.8 kg/m2), with a medical history of hypertension and diabetes

mellitus. His renal function was normal, and he had no history of
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ischemic heart disease or cerebrovascular disease. The physical

examination revealed pulselessness of the right dorsal and pos-

terior tibial arteries and infected necrosis of digits one through

three on the right foot (Fig 1, A). His right ankle brachial index

was 0.83, and his skin perfusion pressure (SPP) was 21 mm Hg

on the plantar surface and 23 mm Hg on the dorsum. The

limb was categorized as WIfI (wound, ischemia, foot infection)

clinical stage 4 (wound grade 2, ischemia grade 3, foot infection

grade 2).3

Enhanced computed tomography angiography and digital

subtraction angiography of the lower limbs revealed occlusion

of the right infrapopliteal arteries from their origin to the distal

PA, which was patent, filling via collateral vessels, and suitable

for distal anastomosis (Fig 1, B-E). The three diseased infrapopli-

teal arteries were anatomically classified as stage III (femoropo-

pliteal artery, grade 0; infrapopliteal arteries, grade 4 for each)

using the GLASS (Global Limb Anatomic Staging System) classi-

fication.3 In addition, the right dorsalis pedis was patent; howev-

er, the patency of the outflow arteries, including the pedal

arches, seemed poor. The inframalleolar/pedal descriptor was

P2, defined as the lack of a target artery crossing the ankle

and the absence of a suitable pedal or plantar artery target us-

ing the GLASS classification. He was ambulatory, and his ipsilat-

eral great saphenous vein (GSV) was available. Thus, the

preferred initial revascularization procedure was open bypass

surgery because his preoperative risk for surgery was standard.3

The distal segment of the PA was selected as the best distal

anastomotic site. Axial computed tomography angiography

demonstrated that the segment was easily accessible from the

lateral side without excision of the fibula (Fig 1, C).

Before revascularization, a minor amputation of the infected

digits one to three was performed to prevent progression of

infection to the proximal foot segment. Two days later, bypass

surgery from the right below-the-knee popliteal artery (BKPA)

to the terminal PA was performed. The patient was placed in

the supine position with the knee flexed to w60� under general
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Fig 1. Photograph of the patient’s right foot and radiographic findings before revascularization. A, The first to
third digits of his right foot were infected with gangrene at admission. B, Enhanced computed tomography (CT)
of the right lower limb, with CT angiography showing that the iliac, femoral, and popliteal arteries were not
diseased. The infrapopliteal arteries were occluded from the proximal third of the right lower leg to the ankle,
except for the distal third of the peroneal artery (PA; white arrow). C, Axial CT scan of the right leg showing the
relationship between the PA (white arrow) and leg bones. D,E, Digital subtraction angiography of the lower limb
showing severely diseased infrapopliteal and dorsalis pedis arteries with poor outflow, except for the distal
segment of the PA (white arrow), which had remained partially patent through the collateral vessels.
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anesthesia. A 6-cm-long incision was made 1 cm parallel and

anterior to the distal third of the fibula immediately proximal

to the ankle (Fig 2, A). The incision was deepened through the

subcutaneous tissue and fascial plane. The dissection then pro-

ceeded between the extensor halluces longus and fibula to

reach the deep posterior compartment. The vascular bundle

was found just anterior andmedial to the fibula in the intermus-

cular groove (Fig 2, B). Next, we performed lower limb bypass

from the BKPA to the PA. The ipsilateral GSV was placed in a

nonreversed translocation fashion using a LeMaitre valvulotome

(LeMaitre Vascular, Burlington, MA). The vein graft was passed

through an interosseous membrane between the tibia and fib-

ula near the proximal anastomosis. Open revascularization was

successfully performed (Fig 2, C-E). The patient was discharged

from our hospital 10 days postoperatively without any complica-

tions. The wounds had completely healed by 2 months after sur-

gery (Fig 3, A-C), with no recurrence observed. The postoperative

SPP had improved to 60 mm Hg on the plantar surface and

50 mm Hg on the dorsum. At 2 years postoperatively, the vein
graft remained patent without any reintervention required

(Fig 3, D).

DISCUSSION
Surgical revascularization still plays an important role in

treating CLTI, in accordance with the Global Vascular
Guidelines and the SPINACH (surgical reconstruction
versus peripheral intervention in patients with critical
limb ischemia) study, representing a Japanese multi-
center CLTI registry. Open surgical bypass is preferred
for cases of severe limb disease, especially cases with
high wound and foot infection grades and severely
diseased lower extremity arteries.3,4 Although the surgi-
cal risk should be considered, the patient’s ambulation
status and GSV availability are also significant factors
for determining a revascularization strategy for patients
with CLTI. In the present case, we considered bypass to
be the most durable revascularization for our young pa-
tient. Bypass grafting from the BKPA to the distal PA



Fig 2. Images of revascularization. A, Preoperative marking was performed on the lateral side of the right ankle,
with the skin incision line indicated by arrowheads. B, The extensor halluces longus (arrowhead) was retracted
toward the upper side of this view and just anterior and medial to the fibula (black arrow) and the peroneal
artery (PA; white arrows) was exposed. C, The inside of the PA was found to be normal after arterial incision. D, A
vein graft was anastomosed to the PA. E, Angiography was performed after PA bypass grafting. The distal
anastomosis site is indicated by the white arrow.
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was the best option for revascularization owing to the
presence of a reliable inflow artery and suitable outflow
artery.
Based on the angiosome concept, the anterior and pos-

terior tibial arteries will be preferred for use as outflow
vessels because they lead directly to the plantar arch.
However, the PA will often be the only patent or least
diseased outflow vessel in the lower leg. In contrast to
the tibial artery, the PA will have often been spared the
ravages of atherosclerotic lesions. Although distal
peroneal bypass will usually only provide indirect revas-
cularization according to the angiosome concept, the ef-
ficacy of peroneal bypass has been well reported in
previous studies.5,6 Wound healing was achieved well in
the present patient (Fig 3). An increase in the postopera-
tive SPP was also observed.
With the spread of endovascular therapy for CLTI,

vascular surgeons will be required to manage ever
more challenging cases. The diseased anterior tibial ar-
tery and PA in the present patient could have been



Fig 3. Postoperative photographs and computed tomography angiography findings of the right foot. A,
Wounds after minor amputation and surgical revascularization. B, Photograph showing wounds at 10 days after
revascularization. C, Photograph showing complete wound healing at 2 months after revascularization. D,
Postoperative computed tomography angiogram showing good patency of the vein graft.
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treated endovascularly. However, bypass surgery was
selected as the preferred revascularization method
because of its long-term durability owing to the patient’s
age, ambulatory status, and GSV availability. Various ap-
proaches to the infrapopliteal arteries should be consid-
ered. In particular, dissection of the PA can be difficult
because the PA runs parallel to the inside of the fibula,
and a lateral approach with fibular resection will often
be the best method to expose this artery, especially for
patients with obesity or a history of limb surgery. In
1945, Elkin and Kelly1 were the first to describe a lateral
approach with fibular resection for exposure of the prox-
imal PA. In 1974, Dardik et al2 reported that this approach
can also be useful to achieve good exposure of the distal
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PA. Partial fibulectomy has also been used for mandib-
ular or extremity reconstruction, and few complications
associated with fibular resection have been reported
with each surgery.7 However, one study reported the
occurrence of a tibial fracture after PA bypass with fibular
resection, which included two patients with osteopo-
rosis.8 Because distal bypass surgery is performed with
the aim of salvaging the limb and improving the activ-
ities of daily living, a minimally invasive approach might
possibly be better for CLTI patients. For the present pa-
tient, peroneal bypass surgery was performed without
fibular resection to maintain the young man’s ability to
perform activities of daily living. The preoperative axial
computed tomography scan helped us to proceed with
this surgical procedure by revealing the anatomy of the
muscles and the relationships between the muscles,
bones, and arteries (Fig 1, C). Only one previous report
has described a lateral approach without fibular resec-
tion.9 In contrast to the present study, they had conduct-
ed this approach from the posterior side of the fibula,
suggesting that with the use of both anterior and poste-
rior approaches, many patients could receive treatment
with distal peroneal bypass without fibular resection.

CONCLUSIONS
We have reported a less invasive procedure for PA

bypass without resection of the fibula. Additional studies
are needed to validate the approach we have described
in the present case report.
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