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The “Lost” Peroneal Vessel — A Rare Anatomical Variation in Free Fibula

Flap Harvest

Sanjay Kumar Giri', Akanksha Rajpoot’, Santanu Suba', Mantu Jain*

Learning Point of the Article:
This case report is about an unusual anatomical variation of the peroneal artery which was diagnosed preoperatively on angiography and
confirmed intraoperatively during free fibula harvest.

Introduction: Vascularized free fibula flap is one of the commonly used flaps in autologous soft-tissue and osseous reconstructions in the
modern era. While there is abundant literature available on the variable branching pattern and course of the popliteal artery, tibial arteries, and
dorsalis pedis artery, there is a paucity of text available on the not-so-common peroneal vessels.

Case Report: A case of a 60-year-old male who was diagnosed with carcinoma of buccal mucosa with involvement of the mandible of the right
side was planned for wide local excision with modified radical neck dissection and resurfacing of the resultant defect using a contralateral free
fibula osseocutaneous free flap. Intraoperatively, the peroneal vessels were noted to have a premature termination along the lateral border of
distal one-third of the fibula, after giving a communicating branch to an anterior tibial artery. The flap was raised based on the same pedicle,
without ligating any distal portion of the vessel. Reconstruction of the defect and post-operative recovery was uneventful. Full flap survival was
observed.

Conclusion: We report this case as this vascular “anomaly” is one of its kind and has been oblivious to the literature and practicing
microsurgeons globally.

Keywords: Osseocutaneous free flap, peroneal vessel anomaly, reconstruction.

Introduction tibial artery almost 6.5 cm above the lateral malleolus. The artery

Vessels of the lower leg are oriented predominantly along the
longitudinal axis of the limb. There are three main arteries of the
lower leg — anterior tibial, posterior tibial, and peroneal arteries —
which give off multiple branches to the bone, muscles, and the
overlying skin in the form of numerous perforators
(septocutaneous and musculocutaneous). The peroneal artery
arises from the tibioperoneal trunk approximately 2.5 cm below
the lower edge of the popliteus muscle. It runs laterally along the
medial crest of the fibula, sends a nutrientartery to the fibula at its
mid-point, and sends a communicating branch to the posterior

terminates by giving off calcaneal branches and forming the
anastomosis around it. This conventional anatomy of lower leg
vasculature has been well documented in the textbook “The
Arterial Anatomy of Skin Flaps” by Cormack and Lamberty and
is encountered 90% of the time while harvesting a free fibula flap
[1]. However, in the remaining 10 % of the population, there
might be variations existing in any of the above vasculatures as
showninFig.1[1].

Apart from the above-mentioned variations, we present a case of
a vascular anomaly in peroneal vessels during free fibula flap

Access this article online

Website:
WWW.,jocr.co.n

Dr. Sanjay Kumar Giri

Author’s Photo Gallery

Dr. Akanksha Rajpoot Dr. Santanu Suba Dr. Mantu Jain

DOI:

https://doi.org/10.13107 /jocr.2023.v13.i12.4096
Address of Correspondence:

Dr. Dr Mantu Jain,
J-102, Cosmopolis, Dumduma, Bhubaneswar
E-mail: montu_jn@yahoo.com

'Department of Plastic and Reconstructive Surgery, All India Institute of Medical Sciences, Bhubaneswar, Odisha, India,
*Department of Orthopaedics, All India Institute of Medical Sciences, Bhubaneswar, Odisha, India.

Submitted: 19/09/2023; Review: 08/10/2023; Accepted: November 2023; Published: December 2023

DOI: https://doi.org/10.13107/jocr.2023.v13.i12.4096
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License https://creativecommons.org/licenses/by-nc-
sa/4.0/, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms

© 2023 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




www.jocr.co.in

Giri SK, etal
biopsy for the same, which showed well-
a b differentiated squamous cell carcinoma. Contrast-
enhanced computed tomography of the head and
B neck was done, which suggested mandibular body
Ay erosion. The patient was planned for wide local
e excision, modified radical neck dissection with
:rotztri'ior tibial ;ig':gly segmental mandibulectomy, and resurfacing of the
e defect was planned with a free fibula osseocutaneous
_ flap. Routine pre-operative assessment of the vascular
ok anatomy of lower limbs was done with computed
gft::::eal tomography (CT) angiography (Fig. 2 and 3).

Imaging showed termination of peroneal vessels into
the periosteum in the distal one-third fibula. We went

Figure 1: Variation in the anatomy of the major vessels in the lower leg: (a) Normal ahead with the free flap harvest and intraoperatively,

anatomy; (b) weak posterior tibial artery, peroneal artery reinforcing its lower part;
(c) absent posterior tibial artery, peroneal artery takes over distally; (d) weak
anterior tibial artery, peroneal artery reinforces (reproduced form “The Arterial Anatomicallandmarks

dissection was carried out in the conventional

manner.

Anatomy of Skin Flaps” by Cormack and Lamberty).
harvest, which, to the best of our knowledge, is one of its kinds
and hasnotbeenreportedin the literature.

The aim was to make the surgeons aware of this variation that
may be relevant to diagnostic evaluation, as well as minimizing
complications during surgical procedures.

A line was drawn between fibula head and lateral
malleolus to mark the posterior intramuscular
septum. Six centimeters of the fibula were spared above and
below to maintain the stability of the knee and ankle joints.
Perforators were marked preoperatively with a handheld
Doppler along the posterior border of the fibula. The skin

paddle was designed in the middle third of the fibula (Fig. 4).

Case Report Anterior exploratory incision was given and the lateral

A 62-year-old male presented with complaints of alesion in the compartment was exposed. Septocutaneous perforators to the

right buccal mucosa present for 1.5 years with rapid progression skin paddle were identified and preserved. The deep fascia was

in the past 3 months. The patient underwent an incisional incised along the perforators ar}d pe‘roneus longus and brevis
muscles were identified and separated from
the fibula, leaving a 2-mm cuff of muscle
adjacent to the bone. Next, the anterior
compartment muscles, the tibialis anterior,
extensor digitorum longus, and extensor
digitorum hallucis were identified and
separated from the fibula and were retracted
away. The anterior tibial vessels and superficial
peroneal nerve were safeguarded and the
interosseous membrane was divided along its
length. Proximal and distal osteotomies were
performed to mobilize the fibula. The
posterior compartment was approached and
the soleus was separated from the fibula.
Tibialis posterior and flexor hallucis longus
were separated from the fibula to visualize the
peroneal vessels. The peroneal vessels were

traced distally and were noted to terminate in
the distal third of the fibula into the
Figure 2: Computed tomography angiography of lower limb showing attenuation periosteum (Fi g. Sa and b showing

beyond tibioperoneal bifurcation. conventional distal pedicle ligature in normal
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congenital variations
compared with the
peroneal vessels [S]. Most
variation results from non-
standard arterial division,
aplasia, or hypoplasia.
However, these variations
are extremely rare for the
peroneal artery [6].
Although these anomalies
may still be encountered by
reconstructive surgeons,
radiologists, and other
lower limb surgeons, if one
is vigilant. While a
dominant peroneal artery
(estimated prevalence — 0.4
%) precludes a free fibula

Figure 3: (a-c) Serial cross sections of computed tomography angiography from cranial to caudal directions showing flap harvest in view of

peroneal artery terminating into periosteum of the fibula. (d) Curved planar reformat image showing peroneal artery significant limb ischemia,

terminatinginto periosteum of the fibulaand branching into smaller arteries distally.

setting). Distal continuation of the vessel was absent and there
was no vascular clipping needed. The pedicle was traced
proximally andligated atits origin.

Flap inset was done with the aid of miniplates and screws (4-
holed, 2-mm plate thickness). Anastomosis was done between
peroneal artery and facial artery. Venae comitantes were
anastomosed with internal jugular vein tributary. Flap was
monitored clinically for 48 h. There was no flap loss noted
postoperatively and the patientis doing well on follow-up.

Discussion

Arterial network of the lower limb is typically associated with
the variations in femoral artery and its main branches [2, 3, 4].
The tibial arteries are shown to be particularly susceptible to

Figure 4: Flap marking.

an aplastic peroneal artery
isan absolute contraindication asitleads to an unusable flap [ 7].

Congenital anatomic anomalies in which the peroneal artery
provides a significant contribution to the blood flow of the foot
can be found in up to 5% of lower limbs [6]. Hence, pre-
operative imaging for vascular mapping becomes a pre-requisite
before free fibula harvest not only to rule out peripheral arterial
disease or other congenital anomalies but also it paves the way
to decide on alternative methods of reconstruction such as
composite radial oriliac crest flaps [8,9 10].

Lippert and Pabst and later modified by Kim et al. classified
anatomical variations of lower limb vasculature [11, 12]. This
classification is being widely used to describe infrapopliteal
arterial variations, of which Group IIl is of particular interest to
microvascular surgeons for free fibula harvest, as it groups
hypoplasia or aplasia of the tibial arteries with dominant
peroneal supply to the foot.

Our case report highlights one such variation of the peroneal
artery, to enhance the existing knowledge regarding lower limb
vascular anatomy. This knowledge is important for
orthopedists regularly performing knee replacement surgeries,
for microvascular surgeons and even for the radiologists
performing transluminal stenting, angioplasties,
embolectomies, and diagnostic angiographies.

Conclusion

Vascularized free fibula flap is a highly practiced flap in the
world of plastic surgery for various soft-tissue reconstructions.
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Figure S: (a) Conventional ligation of the distal end of the pedicle in a normal setting of free fibula flap harvest. (b) Peroneal vessels
terminatingin the periosteum of the distal third of the fibula. (c) Schematic diagram showing peroneal artery running along the medial crest

ofthe fibula, narrowing down alongits course and terminating into the lower third periosteum.

It is imperative for the operating microsurgeon to understand
the vascular anatomy and anticipate the possible variations that
one might come across during dissection. The variable anatomy
ofthe peroneal artery reported here will help in expanding one’s
knowledge regarding the vascular anatomy of the lower limb
and being mindful during the harvest of a free fibula flap.

Clinical Message

Premature termination of the peroneal artery in the distal
periosteumisararely encountered intraoperative finding during free
fibula harvest despite showing a normal CT angiography arterial
anatomy during perioperative evaluation.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,
the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannotbe guaranteed.
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