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Superficial Peroneal Nerve Incarceration in the Fibular Fracture Site of a
Pronation External Rotation Type Ankle Fracture
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Abstract: Ankle fractures are common representing up to 10% of all fractures with an incidence that is rising. Both
conservative treatment and operative management of ankle fractures can lead to excellent outcomes. Neurovascular
injuries are uncommon but can be a source of significant morbidity and associated poor outcome. The superficial peroneal
nerve (SPN) in the lateral approach and the sural nerve in the posterolateral approach are at risk of injury. We report an
unexpected finding of a superficial peroneal nerve incarcerated in the fibular fracture site of pronation external rotation
type/ Weber-C ankle fracture. To the best of our knowledge we believe this to be the first English language report of an

incarcerated SPN at a fibular ankle fracture site.
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INTRODUCTION

Ankle fractures are common representing up to 10% of
all fractures [1] with an incidence that is rising [2]. Both
conservative treatment and operative management of ankle
fractures can lead to excellent outcomes [3, 4]. Operative
management of ankle fractures is not without its
complications with wound breakdown, infections and loss of
reduction being the most common [5]. Neurovascular
injuries are uncommon but can be a source of significant
morbidity and associated poor outcome [6].

The superficial peroneal nerve (SPN) in the lateral
approach and the sural nerve in the posterolateral approach
are at risk of injury [7]. We report an unexpected finding of a
superficial peroneal nerve incarcerated in the fibular fracture
site of pronation external rotation type/ Weber C ankle
fracture. To the best of our knowledge we believe this to be
the first English language report of an incarcerated SPN at a
fibular ankle fracture site.

CASE REPORT

A 34-year-old man presented to the Emergency
Department (ED) with pain and deformity to his left ankle
subsequent to a fall playing soccer. This was an isolated
closed injury. There were no neurovascular deficits on
examination. Plain film radiographs revealed a pronation
external rotation/Weber-C type ankle fracture (Fig. 1).

The patient was brought to the operation theatre for open
reduction internal fixation of the ankle fracture. A direct
lateral approach via a lateral incision centred on the fracture
site was utilised. The SPN was identified anteriorly at the
proximal end of the incision and it traversed the wound
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posteriorly towards the fracture site. The SPN was carefully
dissected and noted to be incarcerated in the fracture site
(Fig. 2) beyond which it continued distally along a more
anterior course. The nerve was incarcerated in the fracture
site approximately 4cm proximal to the ankle joint. This was
unexpected as the patient reported no paraesthesia or sensory
deficit along the SPN distribution. The nerve was carefully
freed from the fracture site and upon closer inspection was
intact and not visibly bruised. The nerve was transposed
anteriorly and protected during the procedure. The
comminuted fracture site was bridged using a 10 hole 134
tubular plate and two syndesmosis diastasis screws were
used as the syndesmosis which was ruptured on stressing
(Fig. 3).

The patient had an uneventful post-operative course and
discharged the same day. At the two week outpatient review
the wound had healed. The fracture had healed at 6 weeks
and the diastasis screws removed at 8 weeks at which point
the patient commenced full weight bearing mobilisation. The
patient reported no paraesthesia or deficits along the SPN
distribution throughout the post-operative course.

DISCUSSION

The SPN is a branch of the common peroneal nerve and
has both motor and sensory function. It supplies the peroneus
brevis and longus muscles (motor branch) in the lateral
compartment before it perforates the fascia of the lateral
compartment at which point the nerve is purely sensory.
Here it further divides into two well described branches the
medial dorsal cutaneous nerve (MDCN) and the intermediate
dorsal cutaneous nerve (IDCN) that supply the anterolateral
skin of the leg and dorsum of the foot including skin over the
dorsum of 1% to 3" toes, the medial aspect of the 4™ toe and
excludes the first web space which is innervated by the deep
peroneal nerve [8]. The various branching patterns of the
MDCN and IDCN have been studied in detail [9-12]. Blair
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Fig. (2). Intraoperative photograph demonstrating the SPN coursing from an anterior position proximally into the fracture site before

returning to a more anterior course distally.

et al. described 3 patterns (Fig. 4) and noted that Type B
pattern where the IDCN coursed medially to cross the lateral
aspect of the fibula at mean distance 4.5 cm above the ankle
joint, occurred in 16% of cases and was particularly at risk of

injury [10].

The careful examination of the injured ankle is important
as SPN injuries can occur at the time the ankle fracture itself.
While primary transection of the SPN is rare [13],
symptomatic SPN injury has been documented up to 15% of
ankle fracture patients with a significantly higher incidence
in those undergoing operative fixation [6].



216 The Open Orthopaedics Journal, 2015, Volume 9

Ellanti et al.

Fig. (4). Three patterns A, B and C of the superficial peroneal nerve as described by Blair ef al. The medial dorsal cutaneous nerve (MDCN)
is shown in red and the intermediate dorsal cutaneous nerve (IDCN) is shown in blue.

Based on their cadaveric study Huene and Bunnell
described a safe incision site for the lateral approach which
begins 12 mm posterior to the anterolateral border of the
fibula at 10cm proximal to the lateral malleolar tip and
extends distally to 10mmposterior to the anterolateral border
of the fibula at Scm proximal to the lateral malleolar tip [7].
Despite using this safe incision, a “straight to bone”

approach to ankle fractures should be avoided. Careful
dissection should be employed as the landmarks can be
difficult to identify reliably in a swollen ankle. Furthermore
our case report suggests that significant derangement of
normal anatomy can be withstood by the SPN without
clinical symptoms making it more likely to be injured during
surgery.



Superficial Peroneal Nerve Incarceration in the Fibular Fracture Site

Our patient remained asymptomatic post operatively. We
believe this to be the first English language report of an
incarcerated SPN in a fibular fracture site. The unexpected
finding of the nerve incarcerated in the fracture site
emphasizes the fact the careful dissection should be
employed in all operatively managed ankle fractures.

CONFLICT OF INTEREST

The authors confirm that this article content has no
conflict of interest.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Court-Brown CM, Caesar B. Epidemiology of adult fractures: a
review. Injury 2006; 37(8): 691-7.

[2] Court-Brown CM, McBirnie J, Wilson G. Adult ankle fractures-an
increasing problem? Acta Orthop Scand 1998; 69(1): 43-7.

[3] Hahn DM, Colton CL. Malleolar fractures. In: Riiedi TP, Murphy
WM, eds. AO Principles of Fracture Management. New York:
Thieme 2001; pp. 583-4.

[10]

[11]

[12]

[13]

The Open Orthopaedics Journal, 2015, Volume 9 217

Dietrich A, Lill H, Engel T, Schonfelder M, Josten C. Conservative
functional treatment of ankle fractures. Arch Orthop Trauma Surg
2002; 122(3): 165-8.

Carragee EJ, Csongradi JJ, Bleck EE. Early complications in the
operative treatment of ankle fractures. Influence of delay before
operation. J Bone Joint Surg Br 1991; 73(1): 79-82.

Redfern DJ, Sauve PS, Sakellariou A. Investigation of incidence of
superficial peroneal nerve injury following ankle fracture. Foot
Ankle Int 2003; 24(10): 771-4.

Huene DB, Bunnell WP. Operative anatomy of nerves encountered
in the lateral approach to the distal part of the fibula. J Bone Joint
Surg Am 1995; 77(7): 1021-4.

Agur AMR, Dalley AF. Grant’s Atlas of Anatomy, 12" ed.
Baltimore: Lippincott, Williams & Wilkins 2009; pp. 425-6.
Herron M, Langkamer V, Atkins R. The anatomical variations of
the distal course of the superficial peroneal nerve:
recommendations to avoid injury during surgical procedures. Foot
1993; 3: 38-42.

Blair JM, Botte MJ. Surgical anatomy of the superficial peroneal
nerve in the ankle and foot. Clin Orthop Relat Res 1994; 305: 229-
38.

Apaydin N, Basarir K, Loukas M, Tubbs RS, Uz A, Kinik H.
Compartmental anatomy of the superficial fibular nerve with an
emphasis on fascial release operations of the leg. Surg Radiol Anat
2008; 30(1): 47-52.

Sayli U, Tekdemyr Y, Cubuk HE, et al. The course of the
superficial peroneal nerve: an anatomical cadaver study. Foot
Ankle Surg 1998; 4(2): 63-9.

Pichler W, Clement H, Boldin C, Grechenig W, Tesch NP. Primary
transection of the superficial peroneal nerve resulting from a distal
fibula fracture. J Orthop Trauma 2007; 21(3): 212-4.

Received: December 28, 2014

© Ellanti et al.; Licensee Bentham Open.

Revised: March 31, 2015

Accepted: April 10, 2015

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.



