Anatomy of the Peroneal/Fibular Complex: Ultrasonic Findings in

Asymptomatic Ankles

Alexa Bykowski DPM, Joseph Brown DPM, Zachary Hill DPM, Meghan Roby DPM, Nevin Joseph DPM, Sara Judickas DPM, Jeffrey Strakowski MD,

Robert Mendicino DPM, FACFAS

INTRODUCTION
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The peroneal complex plays a pivotal role In

maintaining lateral ankle stability and
facilitating eversion of the foot. Flattening of
the peroneus brevis (PB) tendon may be
caused by pathologic processes or can be
found as a normal variant.! Recent studies
found incidence of 70-87.5% of a low-lying
muscle Dbelly (LLMB) in those with
posterior-lateral ankle pain.?®> A LLMB is
postulated to cause an overcrowding effect
within the retromalleolar groove leading to
subluxation and tendon damage.*”’

Approximately 40% of peroneal pathologies
are misdiagnosed on initial evaluation,
highlighting the importance of advanced
imaging for a thorough evaluation of peroneal
complex pathology.®® MRI has been shown to
be unreliable in the preoperative evaluation of
surgically confirmed PB LLMB with sensitivity
of 3.23% to 7.1%.%" Ultrasound (US) imaging
has emerged as a valuable diagnostic tool in
musculoskeletal medicine as it offers a
dynamic assessment of the soft tissues
without ionizing radiation exposure.’%-12

PURPOSE

To the best of the author’s knowledge, no
publications have evaluated normal peroneal
complex anatomy in asymptomatic subjects
utilizing musculoskeletal US. Therefore, the
aim is to evaluate the morphological features
of asymptomatic, nonpathological peroneal
complexes utilizing musculoskeletal US.
Hypothesized most subjects with
asymptomatic ankles would show pathologic
signs, including flattening of the peroneal
tendons and/or a LLMB.
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Volunteers were scanned by a single physician trained in
musculoskeletal US. Asymptomatic adults free of injury history
based on a questionnaire were included. If both ankles met
criteria, a bilateral exam was performed, otherwise the unaffected
limb was evaluated in isolation.

METHODS

A standardized US protocol with the same machines was
completed for each subject. With the subject supine and their foot
resting on the examination table, a general scan of the anterior
tibiotalar joint was performed evaluating for effusion and synovitis.
The peroneal tendons were evaluated for subluxation with the
ankle moving through active range of motion. The tendons were
then evaluated for tears, synovitis, and the presence of anatomic
variants. The retromalleolar groove depth was measured. The
peroneal tubercle was identified and described and the
relationship of the peroneal tendons to the tubercle was
evaluated. The peroneal tendons were identified at the level of
the CFL and the height and width of each tendon were measured
in the transverse plane, with a “flat” tendon described as having
twice the length in one dimension. The PB muscle belly distance
from the CFL was measured with the ankle placed in neutral,
maximum inversion, and maximum eversion. The CFL was
utilized for ease of identification and reproducibility. A positive
value indicated the myotendinous junction was proximal to the
CFL with a negative value distal. The location of the PB muscle
belly at neutral was classified into three categories: A — Proximal
to CFL, B — at the CFL, C — Distal to CFL.

Figure 3A: Sonogram demonstrating a long-axis view of the peroneus brevis tendon
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The average age of the participants was 33.3 years old.
10 (33.3%) of the subjects were male and 20 (66.7%)
were female. No tears or subluxations were appreciated
In either the peroneus brevis or peroneus longus tendon.
Of the 23 bilateral examinations, 19 of them were
classified in the same category on either side.

RESULTS

N
Subjects 30 (53 ankles)
Limb Evaluated Right 25 (47.2%)
Left 28 (52.8%)
Limb Dominance Right 26 (86.7%)
Left 4 (13.3%)
Gender Male 10 (33.3%)
Female 20 (66.7%)
Anatomical Variants | Peroneus Quartus 2 (3.8%)
Os Peroneum 2 (3.8%)
Abnormal Findings | Ankle synovitis 3 (5.7%)
Peroneal Tenosynovitis 3 (5.7%)

Table 1: Demographic data, anatomical variants and abnormal pathological findings.

Figure 2A: Sonogram demonstrating the calcaneal tubercle. Also shown are short axis
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and muscle in relation to a short-axis view of the calcaneal fibular ligament (CFL)
with the ankle in neutral popition: i
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ankle in inversion.

Figure 3B: Sonogram demonstrating a long-axis view of the peroneus brevis tendon and
muscle in relation to a short-axis view of the calcaneal fibular ligament {CFL) with the
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Figure 3C: Sonogram demonstrating the measurement of a long-axis view of the
peroneus brevis myotendinous junction in relation to a short-axis view of the calcaneal
fibular igament (CFL) with the ankle in eversion.
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Figure 2B: Sonogram demonstrating the measurement of the calcaneal tubercle.

STATISTICAL ANALYSIS

Independent samples T-test were utilized for comparison of

ultrasound types. If the data was categorical, a chi-square test

was employed instead. Descriptive data was tallied, and a
mean was calculated.

Variable Combined, mean | Right, mean | Left, mean |P value
Retromalleolar Groove | 5.52 + 1.29 5.52 + 1.59 5.51+0.97 |(0.979
Depth, mm
Height of PB, mm 5.94 + 1.21 5.74 £ 0.90 6.13+ 143 |[0.252
Width of PB, mm 2.72+1.29 2.713+1.31 2.71+£1.29 |(0.962
Height of PL, mm 6.42 + 1.35 6.24 £+ 1.43 6.58 £+ 1.28 |[0.362
Width of PL, mm 3.36 £ 0.84 3.42 +£0.70 3.31+£0.96 |0.617
Height of Peroneal 263 +0.74 2.53 £ 0.85 2.73+0.63 |0.350
Tubercle, mm
Table 2: Ultrasound measurements of peroneal complex structures.
Abbreviations: PB, peroneus brevis; PL, peroneus longus
Overall, mean | Inversion, Neutral, Eversion, | Type A, | Type B, | Type C,
mean mean mean ankles ankles | ankles
29+11.17mm |-2.34£436 [1.70£4.39 [4.10 % 4 (7.5%) | 30 19 (35.8%)
mm mm 11.17 mm (56.6%)
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Table 3: Distance of peroneus brevis myotendinous junction from the calcaneofibular ligament.
Proposed classification in types A, B, and C with type A proximal to the CFL, type B at the level
of the CFL, and type C distal to the CFL.
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Musculoskeletal US was used to describe normal anatomic
features of the peroneal complex in uninjured, asymptomatic
individuals. US has been described as the study of choice for
evaluating peroneal tendon injuries as it's noninvasive,
inexpensive, and dynamic.™

ANALYSIS AND DISCUSSION

Multiple anatomic variants about the lateral ankle have been
described and may lead to pathological processes.™'® This
study found a 3.8% prevalence of a peroneus quartus or an os
peroneum. The low incidence of both a peroneus quartus’’-?° or
os peroneum’®2122 compared to literature is likely secondary to a
small population size.

A recent MRI study in asymptomatic subjects found the
retromalleolar groove was concave in 28%, flat in 43%, and
convex in 18%." Lamm found the retromalleolar groove was
convex in 78% of individuals who were pathologic.’ This study
found a mean retromalleolar depth of 5.52 mm with no
correlation to peroneal subluxation.

On MRI, the normal contour of the PB tendon is flat or mildly
crescentic at the level of the retromalleolar groove. 64.2% of
asymptomatic PB tendons were described as flat. A flattened PB
tendon is not necessarily pathologic.

Tenosynovitis and degenerative changes of the PL tendon may
occur from a hypertrophic peroneal tubercle.'* 232> Saupe et al
concluded a peroneal tubercle height of >5mm is pathologic.™
These findings agree with Saupe et al.

Multiple pathological processes have been described secondary
to a PB LLMB.'21323 2729 The |ocation of the myotendinous
junction varied in relation to the CFL, dependent on foot
position. Most ankles were classified as Type B in this study. To
the authors knowledge, no other classification systems describe
a PB LLMB.

There are several limitations. Convenience sampling may not be
representative and is prone to selection bias. A single clinician
evaluated all subjects, although differences in evaluation
technique were therefore eliminated, caution should be taken
when generalizing results.
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