Lateral exposure of the proximal and distal peroneal

artery without bone resection
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ABSTRACT

Surgical revascularization with distal bypass surgery is associated with good outcomes for chronic limb-threatening
ischemia. The peroneal artery, the most-often preserved outflow vessel, is commonly reached through a lateral
approach involving resection of the fibula. We present two different techniques for a lateral approach to the peroneal
artery: the first by proximal exposure and the second by exposing the distal segment of the peroneal artery. Both
techniques are performed without bone resection. (J Vasc Surg Cases Innov Tech 2023;9:1-4.)
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Approaching the peroneal artery has been a challenge
for vascular surgeons for many years. Its deep position,
surrounded by muscles and interosseous membrane, in
addition to its position between the tibia and fibula,
makes this the most difficult vessel for lower limb revas-
cularization. Although many techniques have been
described for peroneal artery access, most have involved
large incisions, dissection, and fibula resection.”

The position of the peroneal artery in relation to the fib-
ula and surrounding structures differs between its prox-
imal and distal portions. The proximal peroneal artery is
slightly posterior and medial to the fibula, and the distal
segment is more anterior, between the tibia and fibula
and immediately beneath the interosseous membrane.

In 2014, De Luccia et al® described a technique for
lateral and posterior access to the proximal peroneal ar-
tery. Distal lateral access, first described by Archie® in
1987, involves dissection medial to the fibula, followed
by opening the interosseous membrane. The objective
of the present report is to describe two less-invasive tech-
niques for proximal and distal lateral exposure of the
peroneal artery that do not require fibular resection.
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SURGICAL TECHNIQUE

Although the techniques we present were developed
for lower limb revascularization in chronic limb-
threatening ischemia (CLTI), they can be used to treat
trauma or any other situation requiring access to the
peroneal artery. The peroneal artery is commonly used
as a distal target vessel, although some investigators
have demonstrated that this vessel can be used as an
inflow artery for inframalleolar bypass.®

Ouir first choice for the conduit is a nonreversed ipsilat-
eral great saphenous vein, and valvulotomy is performed
using a Mills valvulotome. However, other techniques
and conduits, such as the lesser saphenous vein or arm
veins, can also be used. The inflow artery must be
selected according to the diagnostic imaging findings
and individualized according to the patient.

PROXIMAL EXPOSURE

The position of the surgeon and patient is essential for
better visualization and ergonomics. The surgeon should
be seated on the same side as the affected limb with
their eyes at the skin incision level. The patient should
be placed in the supine position with the knee flexed
to approximately 90°. An assistant positioned on the
other side of the patient should gently pull the knee to-
ward the assistant to cause partial rotation and adduc-
tion. The assistant should also support the foot,
preventing it from moving to avoid knee extension.

A longitudinal 4-cm skin incision is adequate for expo-
sure. This incision should be 1 cm posterior to the fibula
and should be in the middle third of the leg and deep-
ened through the subcutaneous tissue and fascial plane
(Fig 1). The initial direction of dissection should be toward
the lateral aspect of the fibula. The bone can be reached
through an avascular plane posterior to the soleus and
anterior to the peroneus longus. The lateral face of the
fibula can also be reached through divulsion of the so-
leus muscle.
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Fig 1. lllustration showing proximal exposure of the peroneal artery (A) and the path to the artery (arrow) in the

axial plane (B).

The insertion of the flexor hallucis longus muscle on the
posterior surface of the fibula should be carefully
released using electrocautery, and the vascular bundle
should appear just posterior and medial to the fibula
(Fig 1). In this step, a Langenbeck retractor is placed in
the posterior region of the incision and used to pull the
soleus and flexor hallucis longus muscles, resulting in
posterior traction of the peroneal vessels, moving them
away from the fibula and providing better exposure
(Fig 2).

The peroneal artery should be carefully dissected from
the peroneal veins, avoiding venous lesions that could
cause accidental bleeding and delay the procedure. Min-
imal dissection is performed to enable artery visualiza-
tion and distal anastomosis. The tunnel should extend
from the popliteal fossa to the exposed peroneal artery
through a subfascial plane. From the popliteal fossa to
the inflow artery, the tunnel can be the same as that
used for other revascularizations in this area.

DISTAL EXPOSURE

The patient is placed in the supine position with the
knee flexed to ~30°. In the distal one third of the leg, a
longitudinal skin incision (~4 cm) is made in the projec-
tion of the anterior edge of the fibula, generally 2 to 3 cm
lateral to the anterior border of the tibia (Fig 3). The inci-
sion is deepened through the subcutaneous tissue and
fascia, entering the anterior compartment.

At this point, the extensor digitorum longus muscle is
reflected medially, exposing the interosseous mem-
brane. The membrane is opened longitudinally close to
the fibula, with the terminal peroneal vascular bundle
quickly identified just below it (Fig 4). Care must be taken
to isolate the artery from the veins to minimize bleeding.
A single vessel loop can be used to gently bring the pero-
neal artery to a more superficial position.

Fig 2. Photograph showing proximal peroneal artery
exposure.

The tunnel should be similar to a bypass to the distal
anterior tibial artery. We generally cross the interosseous
membrane proximally and tunnel through the anterior
compartment to the exposed segment of the peroneal
artery.

For both exposure types, we normally avoid using
clamps during the distal anastomosis, because they
occupy space in the surgical field and can damage calci-
fied arteries. We prefer to use Esmarch bandages to con-
trol bleeding; however, silicone vessel loops can also be
used safely.® Anastomosis is performed with a Castroviejo
needle holder and surgical loupes. Completion angiog-
raphy is routinely performed to ensure good outflow, a
permeable anastomosis, and proper positioning of the
conduit.

DISCUSSION

In recent years, many new devices and technical skills
have made the endovascular approach for CLTI more
widespread. However, open distal revascularization,
especially using the great saphenous vein, has proved
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Fig 3. Illustration showing distal exposure of the peroneal artery (A) and the path to the artery (arrow) in the
axial plane (B).

Fig 4. Photograph showing distal peroneal artery expo-
sure.

to be a long-lasting technique with good outcomes in
terms of mortality and limb salvage.”

Peroneal bypass for limb salvage in patients with CLTI is
not a new concept, and the most widespread peroneal
artery exposure technigques have not changed for almost
one century! These techniques include the medial
approach, which is the most frequently used, and the
lateral approach through fibula resection.

De Luccia et al® described a method of lateral access to
the peroneal artery without resecting the fibula. This
technique is easily replicated using the steps they
described. It has become the first choice by our group
when the target is the peroneal artery, and we call it
“De Luccia’s access” in reference to the author. One limi-
tation of their technique is the approach to the distal
segment of the peroneal artery because this segment is
not accessible through a lateral approach posterior to
the fibula.

The distal segment of the peroneal artery is closer to
the anterior edge of the fibula and is immediately
beneath the interosseous membrane. Access to the
distal portion of the artery can be essential when the
proximal peroneal artery is completely occluded or
diseased. The technique for the distal approach was first
demonstrated by Archie* and was reproduced and
described in greater detail by Slim et al® and Ichikawa
etal®

These techniques require technical refinement and
detailed anatomic knowledge. They can result in less-
invasive operations, enabling faster recovery and
reducing sequelae. Although it is the most commonly
used approach for distal access of the peroneal artery,
lateral access with partial fibular resection can increase
stress on the tibia and, as previously demonstrated, could
predispose patients to tibial fracture, especially older
women with osteoporosis.®

Despite the widespread adoption of endovascular tech-
nigues, recent data have shown that lower limb revascu-
larization surgery can have excellent results in CLTI
patients. Training and experience with both techniques
is essential to provide more effective treatment for pa-
tients with CLTI.

CONCLUSIONS

Open surgery remains an important option for lower
limb salvage. Surgical training and anatomic knowledge
are essential to determining the best approach for each
patient. Despite important endovascular progress, there
is also room for innovation and improvement in open
techniques.
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