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MUSCULOSKELETAL

Peroneal nerve injury in three patients with
knee trauma: MR imaging and correlation with
anatomic findings in volunteers and anatomic

specimens

Abstract The aim of this article is
to report on three patients with inju-
ries of the peroneal nerve along the
posterolateral aspect of the knee. In-
juries in this area are less common
than the injuries occurring at the lev-
el of the fibular head. In this article
we report on three patients with pos-
terolateral knee trauma who had per-
oneal nerve dysfunction. To better
understand the precise location of
the nerve on MR images, we per-
formed MR imaging in five volun-
teers, and studied the position of the
nerve on anatomic dissection (n=1)
and anatomic slices (n=1). The com-
mon peroneal nerve is easily depict-
ed on MR images and has a typical
location along the posterior margin
of the biceps tendon. Non-visualisa-
tion of the peroneal nerve at the pos-
terolateral aspect of the knee, as seen
on MR images, is consistent with

Introduction

nerve injury. Scar tissue at the poste-
rolateral aspect of the knee indicates
injury of this specific area, and in-
volvement of the peroneal nerve is
likely.

Keywords Magnetic resonance
imaging - Peroneal nerve - Peroneal
neuropathies - Neurinoma - Knee

In this article we present three patients with abnor-

Many injuries of the peroneal nerve are related either to
trauma or compression [1, 2, 3]. At the level of the fibu-
lar head the superficial position of the nerve renders it
vulnerable to compression by osteophytes, bony defor-
mity following trauma and tumours. Less typically, the
nerve may also be injured in association with trauma to
the posterolateral corner of the knee. In such cases the
lesion is located in a more superior position relative to
the position of the fibular head. Whereas electromyogra-
phy is essential for functional assessment of the nerve,
MR imaging may directly visualize the common perone-
al nerve and adjacent structures.

malities of the peroneal nerve after knee trauma studied
by MR imaging. Two anatomic specimens were evaluat-
ed to demonstrate the relationship of the peroneal nerve
to the adjacent structures of the posterolateral aspect of
the knee.

Materials and methods

The clinical and imaging files of three patients with a peroneal
nerve palsy following knee trauma were reviewed. The three cases
were retrospectively retrieved from our musculoskeletal teaching
files. The MR imaging was performed employing T1-, proton-
density- and T2-weighted MR images on a 1- or 1.5-T clinical
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Fig. 1 Photograph of anatomic dissection of the posterolateral as-
pect of the knee. The position of the common peroneal nerve
(arrow), posterior to the biceps tendon (b) is seen. Also note fibu-
lar head (F)

system (Siemens, Erlangen, Germany). The clinical charts were
reviewed by the principal investigator, whereas the imaging files
were reviewed by consensus of two fellowship trained musculo-
skeletal radiologists. Observations made during surgery were re-
corded, as well as follow-up data.

Two anatomic specimens from elderly subjects were obtained
from the Department of Anatomy. A fresh cadaveric knee speci-
men (n=1) was dissected along the posterolateral aspect of the
knee and the common peroneal nerve was exposed. The anatomic
relationships of the peroneal nerve relative to adjacent structures
were evaluated.

The posterolateral aspect of the knee was also studied on a
transverse anatomic section (n=1) of the knee obtained from the
Department of Anatomy. Proton-density-weighted MR images
were obtained in five volunteers in the sagittal and transverse
plane on a 1.5-T clinical system (Vision, Siemens, Erlangen, Ger-
many). The MR imaging parameters were as follows: TR
2900 ms/TE 15 ms; two signals averaged; section thickness 3 mm;
matrix size 252x512; field of view 150x240 mm. The anatomic
criteria evaluated included the position of the nerve relative to ad-
jacent ligaments and tendons, size and signal intensity on MR im-
ages.

Results
Anatomic and imaging findings
During anatomic dissection the peroneal nerve was dem-

onstrated upon sectioning the superficial fascia. The nerve
was located in close proximity to the posterior margin of

RE
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Fig. 2 Sagittal proton-density-weighted MR image (TR 2900 ms/
TE 15 ms). The peroneal nerve is seen as a few hypointense bun-
dles embedded in fatty tissue (arrows). Anteriorly to the nerve the
biceps tendon (B) and fibular collateral ligament (f) are seen

Fig. 3 Transverse anatomic slice of the posterolateral aspect of
the knee. The peroneal nerve (arrowheads) is seen posterior to the
biceps tendon and muscle (arrow)

the tendon of the biceps femoris muscle (Fig. 1). On MR
images of volunteers the common peroneal nerve was
seen as a few hypointense nerve bundles embedded in fat-
ty tissue (Fig. 2). The nerve could be depicted in all imag-
ing planes. On transverse anatomic sections the posterior
location of the common peroneal nerve relative to the bi-
ceps tendon and muscle was demonstrated (Figs. 3, 4).
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Fig. 4 The posterolateral aspect of the knee. The peroneal nerve
(Np, curved arrow) is seen deep to the superficial fascia and poste-
rior to the biceps tendon (B). Also note lateral meniscus (MEN),
popliteus tendon (P) and fibular collateral ligament (L)

Case reports

Case 1

An 18-year-old man developed a right-sided dropfoot related to
knee injury during a motorcycle trauma. Results of electromyogra-
phy indicated a complete transsection of the peroneal nerve. The
MR imaging performed 1 month after injury demonstrated severe
injury to the posterolateral corner of the knee including avulsion
of the biceps tendon from the fibular head, as well as a tear of the
lateral collateral ligament. Posteriorly to the biceps tendon, an area
of poorly defined intermediate signal intensity was depicted
(Fig. 5). The peroneal nerve, which is normally easily demonstrat-
ed in this region, could not be visualized. At surgery a complete
transsection of the peroneal nerve was demonstrated. Remnants of
the peroneal nerve and the torn biceps tendon were embedded in a
fibrous mass of scar tissue. The proximal portion of the peroneal
nerve showed severe atrophy rendering nerve reconstruction im-
possible.

Case 2

A 34-year-old man developed a right-sided dropfoot following
knee trauma during a motorcycle accident. Results of electromy-
ography indicated paralysis of the peroneal nerve at the level of
the fibular head. The MR imaging was performed 3 weeks after
injury and demonstrated several knee injuries including a tear of
the anterior cruciate ligament, lateral collateral ligament, popliteus
tendon, and biceps tendon. A poorly defined area of low to inter-
mediate signal intensity was seen along the posterolateral aspect
of the knee. The peroneal nerve and biceps tendon could not be
recognized at their expected position. In addition, swelling and hy-
perintense signal changes of the anterolateral muscle compartment

Fig. 5 a Transverse

proton-density-weighted MR
4700 ms/TE 19 ms) of injured knee. A poorly defined area of in-
termediate signal intensity is seen at the normal position of the bi-
ceps tendon and peroneal nerve (asterisk). b Transverse proton-
density-weighted MR image in unaffected knee of same patient. In
comparison, the biceps tendon (asterisk) and peroneal nerve (ar-
row) can be clearly depicted on the unaffected side

image(TR

of the lower leg, characteristic of peroneal nerve denervation, was
demonstrated. At surgery a tear of the peroneal nerve and a post-
traumatic neuroma were demonstrated (Fig. 6). The neuroma was
resected and an end-to-end anastomosis of the nerve was per-
formed. The ligaments and tendons of the posterolateral corner
were reconstructed. One year after surgery, there was still no evi-
dence of recovery of nerve function.

Case 3

A 32-year-old man was referred to the Department of Neurosur-
gery for evaluation of a dropfoot. During a motor vehicle accident
he experienced a penetrating injury of the posterolateral aspect of
his right knee involving a large fragment of glass. The fragment
was surgically removed and an attempt was made to reconstruct
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Fig. 6a—c A 34-year-old man with knee trauma. a Coronal T2-
weighted MR image (TR 3700 ms/TE 93 ms). Hypointense scar
(s) tissue with irregular outline is seen at the level of the distal as-
pect of the biceps tendon (B). b Transverse proton-density-weight-
ed MR image (TR 4700 ms/TE 19 ms). Poorly defined hypoin-
tense strands are seen in the normal location of the fibular collater-
al ligament, biceps tendon and peroneal nerve (arrowheads).
¢ Transverse proton-density-weighted MR image (TR 4700 ms/TE
19 ms) through the superior third of the lower leg. Hyperintense
signal changes are seen in the anterolateral muscle compartment
indicative of denervation (AL)

the sectioned nerve. He presented for reevaluation 6 years after
this initial injury. At present, evaluation by MR imaging demon-
strated an oval-shaped mass measuring 1.5x2x1.5 cm and located
4 cm above the level of the fibular head. The proximal portion of
the peroneal nerve terminated in this mass. More distally the pero-
neal nerve was not seen and was replaced by fibrous strands of
low to intermediate signal intensity over a distance of 5 cm
(Fig. 6).

Given the longstanding presence of injury and the large gap,
no new attempt at nerve reconstruction was made.

Discussion

The common peroneal nerve is the smaller of the two
terminal divisions of the sciatic nerve. It usually arises
along the middle third of the thigh, and runs inferiorly
and laterally along the medial margin of the biceps mus-
cle. Then it crosses the plantaris muscle and the lateral
head of the gastrocnemius muscle and passes posterolat-
erally to the head of the fibula. At the level of the fibular
head the peroneal nerve then turns anteriorly around the
fibular head. In this site the nerve is particularly suscep-
tible to injury. The nerve then continues between the lat-
eral side of the neck of the fibula and the peroneus lon-
gus muscle. Here the peroneal nerve divides into two
branches: the superficial peroneal nerve and the deep
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peroneal nerve [1, 2, 3, 4]. The superficial peroneal
nerve passes deep between the peroneus longus muscle
and the fibula. It gradually becomes more superficial and
descends the leg between the peroneus longus and brevis
muscles. Finally, the superficial peroneal nerve pierces
the crural fascia to end as the medial and intermediate
dorsal cutaneous nerves [4, 5, 6]. There are considerable
variations in the course of the deep peroneal nerve,
which may be located anteriorly, anteromedially or an-
terolaterally relative to the anterior tibial vessels.

At the level of the knee joint the location of the pero-
neal nerve may be described with reference to the cap-
suloligamentous planes. Along the posterolateral aspect
of the knee the most superficial capsuloligamentous
plane corresponds to the crural fascia. When the fascia is
dissected posteriorly to the biceps tendon the common
peroneal nerve is exposed, as shown by our anatomic
work. In this region the common peroneal nerve may be
easily identified using MR imaging due to its location
adjacent to the posterior margin of the biceps tendon.

These topographic details are easily visualized on MR
images on which the nerve is seen to consist of a few thin
nerve bundles interspersed among fatty tissue. Whereas
the nerve bundles exhibit a hypointense appearance, the
fatty tissue exhibits a hyperintense appearance both on
T1- and T2-weighted MR images. The position of the
peroneal nerve posterior to the biceps tendon and deep to
the fascia represents a useful landmark for correct identi-
fication of the nerve. Although neurological investiga-
tions may confirm denervation of the peroneal nerve, the
precise site of injury is more easily identified on MR im-
ages. In addition, MR imaging can provide information
about the distance between the nerve ends, presence of
scar tissue or posttraumatic neuroma (Fig. 7).

Various conditions may cause peroneal nerve palsy
including trauma [2, 3, 4, 5, 6, 7, 8], repetitive mechani-
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Fig. 7 a Coronal and b trans-
verse proton-density-weighted
MR image (TR 2900 ms/TE

15 ms). The peroneal nerve
(short arrowheads) ends in an
oval-shaped mass, presumed to
represent a neuroma. More dis-
tally, hypointense strands are
depicted and the peroneal nerve
cannot be seen (arrowheads).

b The neuroma (arrowheads) is
seen posterior to the biceps ten-
don (curved arrow) and muscle
(b) in the normal position of
the common peroneal nerve
and deep to the superficial fas-
cia (thick arrow)

cal irritation [2], iatrogenic injury [9], leprosy, hereditary
neuropathy, and compression by soft tissue and osseous
pathologies [1, 3, 10].

In the setting of knee trauma the proximity of the per-
oneal nerve to the posterolateral tendons and ligaments
renders it vulnerable to injury in association with tears of
these former structures. Whereas lesions of the lateral
supporting structures of the knee are less frequent than
lesions of the medial supporting structures, lateral inju-
ries generally produce more significant functional im-
pairment. In patients with severe injury to the lateral cor-
ner, the peroneal nerve may be involved leading to a
characteristic dropfoot deformity, as shown in the pa-
tients presented. Sensory loss may extend over the an-
terolateral aspect of the leg and dorsum of the foot [11].
Electromyography may be useful to differentiate be-
tween a radicular lesion at the L5 level and a peripheral
lesion of the peroneal nerve [1].

Magnetic resonance imaging demonstrates very clear-
ly the peroneal nerve at the posterolateral aspect of the
knee. With posterolateral knee injuries tears of the differ-
ent ligaments and tendons may be demonstrated. With
nerve injuries the peroneal nerve, which is normally
clearly visualized, is not depicted and a poorly defined
area of signal intensity may be evident in the normal po-
sition of the nerve. In addition, MR imaging may dem-
onstrate fatty infiltration, atrophy or hypertrophy in the
muscle compartments innervated by the involved nerve.

A few limitations of our report should be taken into
account. Firstly, the number of cases presented is limit-
ed. Because the cases were selected retrospectively,
slightly different imaging parameters were employed in
the patients studied. Nevertheless, all studies were con-
ducted on clinical systems with commonly used se-
quences. Short tau inversion recovery (STIR) sequences,

however, were not performed. Surgical correlation was
not available for the third patient, but we attempted to re-
duce interpretation bias by meticulous correlation with
anatomic findings and analysis by consensus of two
readers. Finally, only two anatomic specimens were as-
sessed which does not take into account normal anatomic
variation [12].

Conclusion

In conclusion, in patients with severe trauma to the pos-
terolateral aspect of the knee, the peroneal nerve may be
involved. The MR imaging excellently demonstrates in-
juries of ligaments and tendons in this region. The pero-
neal nerve shows a characteristic location posterior to
the biceps tendon and deep to the fascia. When the pero-
neal nerve is not depicted in this area, or is replaced by
poorly defined signal intensity, peroneal nerve rupture is
likely.
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