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Background: The complex framework of the human foot enables movement and weight
support. The os peroneum (OP) is a sesamoid bone located in the tendon of peroneus
longus. Though tiny, it plays crucial roles in foot movement and arch stability injuries
to the tendon are significant, and the OP itself can fracture, dislocate, or impinge. Its
presence, size, and even histological type influence the proper functioning of the foot.
Studying this sesamoid bone, with its variable prevalence and morphology, can fill gaps
in foot and ankle pathology research. Aims and Objectives: To analyze the prevalence,
morphology, morphometry, and histology of OP in human adult cadavers in the South
Indian population. Materials and Methods: Forty-two formalin-fixed human adult cadaveric
free lower limbs were selected and studied from the Department of Anatomy, Pushpagiri
Institute of Medical Sciences and Research Centre, Tiruvalla, Kerala. The prevalence of OP
in peroneus longus tendons (PLT) and its various configurations were carefully observed,
along with their histological types, and then statistical analysis of the data was done using
SPSS version 20. Results: Thirty-nine out of the forty-two free lower limbs showed the
presence of an OP bearing a smooth oval facet, except for one OP with a round facet. All
OP were invariably present in the tunnel for PLT on the plantar surface of the cuboid bone.
Three different histological types of this tissue were observed, i.e., osseous, cartilaginous,
and fibrous. Conclusion: The present study has attempted to fill the gap in the research
data regarding OP in the adult South Indian population. In addition, the knowledge of OP
and its configuration in PLT could provide a better radiological and clinical approach to
mid- and fore-foot pathologies.
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INTRODUCTION

The human foot is a complex structure in which many
bones, joints, ligaments, and tendons are positioned,
which work together to support our weight and facilitate
locomotion. Os peroneum (OP) is a small sesamoid bone
in the tendon of the peroneus longus muscle of the
lateral compartment of the leg, the functions of which
include eversion of the foot and maintaining the lateral
longitudinal arch of the foot. The distal peroneus longus

tendon (PLT) makes a sharp turn at the lateral border of
the foot and passes through the peroneal groove on the
plantar surface of the cuboid bone before getting inserted
into the medial aspect of the plantar surface of the foot.
The knowledge of OP is an interesting area of research
for anatomists, radiologists, orthopedic surgeons, and
podiatrists because of its potential clinical significance.'
Any injury to the PLT would be significant, and it is
essential to work up the basic pathology, diagnosis, and
further treatment modalities. PLT tears are associated with
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pathologies related to OP, even though these account for
a trivial entity? In addition, the OP has been associated
with various pathological conditions, including fractures,
dislocations, and impingements.’

This sesamoid bone may be multipartite, and this has to
be differentiated from its acute fracture. In radiological
imaging, knowledge of the OP is fundamental for accurate
interpretation of X-rays, CT scans, and MRI studies
of the foot and ankle.* Its presence, size, and location
can be crucial in diagnosing and treating various foot
pathologies. The histological type of OP can vary, with
osseous, cartilaginous, and fibrous tissues being described.
The histological type of OP may have implications for its
susceptibility to injury and disease.’

The reported prevalence of OP varies greatly across
studies, with estimates ranging from 02% to 30% of
the population. In addition, in some of the studies, its
presence was found to be unilateral.® These inconsistencies
may be due to differences in sample size, demographics,
and imaging techniques. Even though some studies
have measured the dimensions of the OP, there is a lack
of standardized morphometric data. The paucity of
comprehensive research on the OP highlights a significant
research gap in the fields of anatomy of the foot and
orthopedics. Therefore, a systematic research study on
the prevalence of the OP in a diverse and representative
population is necessary.

Aims and objectives

In this study, we aim to assess the prevalence and
morphological variations, describe the morphometry,
define the histological types of OP, thereby filling the gap
in the literature among the adult South Indian population.
This information can serve as a foundation for future
research in the field of foot and ankle pathology. To study
the prevalence, morphology, morphometry and histological
types of Os Peroneum in human adult cadavers in the
South Indian population.

MATERIALS AND METHODS

An observational cross-sectional study was conducted
in the Department of Anatomy, Pushpagiri Institute of
Medical Sciences and Research Centre, Tiruvalla. The study
was conducted for a period of 6 months after obtaining
the Institutional Ethics Committee [IEC] clearance (No.
PIMSRC/E1/388A/02/2022). The sample size was 42 free
lower limbs of formalin-fixed adult human cadavers used
for routine undergraduate teaching in the department during
the study period. A simple random sampling method was
used for sample selection. Deformed cadaveric lower limbs
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and those with torn PLT were excluded. The age, stature,
and gender of the studied limbs were not considered. After
doing a clear, layer-by-layer dissection of the sole of the
foot (as per the standard dissection protocol mentioned in
Cunningham’s Manual of Practical Anatomy), PLT with OP
was exposed in the peroneal sulcus on the plantar surface
of the cuboid bone. Then the tendon along with the OP
was removed, and various dimensions of the OP (maximum
length, maximum breadth, and maximum thickness) were
measured along its various axes with the help of a thread,
ruler, and Vernier caliper. The specimens of OP were then
fixed in 10% formalin and decalcified in nitric acid. Then,
sections of 05 micrometers in thickness were taken after the
histological processing and stained with hematoxylin and
cosin. The tissues were examined under a microscope to
identify the histological type, and photos were taken using
a photomicrometer. The data obtained were tabulated, and
its statistical analysis was done by SPSS version 20.

RESULTS

The following observations were subjected to systematic
interpretation. Among the 42 specimens studied, 39 PLT
(93%) showed the presence of OP. All of them were found
in the groove meant for the tendon of Peroneus longus,
which runs medially and forwards in the plantar surface
of the cuboid bone (Figure 1a). Morphologically, all OP
appeared to be single-faceted, which was concave, smooth,
and shiny. A corresponding convex facet was seen on the
groove on the plantar aspect of the cuboid bone. The shape
of the OP was found to be oval in 97% and round in 03%
of the specimens (Figure 1b and c). The morphometric
analysis of the observations is depicted in Table 1.

Histology
We found that 27 (69%) of the specimens showed osseous
tissue, 07 (18%) showed cartilaginous tissue, and 05 (13%)

Figure 1: Morphology of os peroneum showing (a) Os peroneum in
the tendon of peroneus longus, (b) oval faceted os peroneum (c) round
faceted os peroneum
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showed fibrous tissue. The osseous type was characterized
by the presence of well-defined haversian systems showing
concentric lamellae with osteocytes and haversian canals. The
cartilaginous type showed cartilaginous tissue with plenty of
well-defined chondrocytes of varying size within lacunar
spaces, interspersed with irregular fiber bundles. Mitotic
figures could also be seen among the cartilage cells. The
fibrous type of OP was composed of interlacing bundles
of dense collagen fibers with scattered fibroblasts (Figure 2).

DISCUSSION

OP is a sesamoid bone found in the tendon of the peroneus
longus muscle.”® According to the study by Mittal et al.,
a flattened oval enlargement, ze., OP, was found in all the
PLT examined; all of them showed a smooth, concave,
and deeper sutface.’ In the present study, 93% of the PLT
examined had OP, with a concave surface facing cuboid.
Mittal et al., observed OP with both single and double
articular facets in their study.’ But in our study, all the OP
studied had a well-defined single concave facet. In the
present study, the average length of OP was 13.9 mm, the

Os peroneum Maximum Maximum Maximum
length breadth thickness
(mm) (mm) (mm)
Mean 13.9 8.3 4
Median 14.0 8 4
Standard deviation 2.23 217 1.01
Minimum 10 5 3
Maximum 18 14 6

Figure 2: Photomicrographs of os peroneum [H and E (x10)] showing
(a) Osseous tissue: Haversian systems showing concentric lamellae
with osteocytes around Haversian canals (red arrows), (b) Cartilaginous
tissue: Chondrocytes in lacunae (green arrows); Inset: a single
chondrocyte within lacunar space, (c) Fibrous type: With dense
collagen bundles with scattered fibroblasts (yellow arrows); Inset: a
few fibroblasts
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average breadth was 8.3 mm, and the average thickness
was 4 mm, which were comparable to previous studies.’
The exact site of OP is a matter of dispute among some
authors, as most of them observed it in relation to cuboid
bone, but some report it as infetior to the calcaneum, close
to the calcaneocuboid joint.””! In our study, we observed
that the location of OP is invariably in the peroneal groove
on the plantar aspect of the cuboid bone.

Le Minor suggested that OP in human is infrequent and
irregular as it is a regressive form of a typical bone seen
in primates, and it is due to the fact that peroneus longus
muscle in humans has lostits function in hallux opposability
during evolution." The prevalence and appearance of
accessory bones and sesamoids in the foot have shown
variations.® Hence, these may warrant further studies in
various populations.

Injuries or trauma to peroneal tendons are quite often
encountered by clinicians. However, PLT tears associated
with OP fractures seem very rare. The pathologies of
OP include acute fracture, stress fracture due to chronic
trauma, sesamoiditis, osteoarthritis, osteomyelitis,
fracture dislocation, avascular necrosis, and foot pain
syndromes."” One such entity, Painful OP syndrome, is
a group of conditions presenting with lateral mid-foot
pain in the cuboid area due to the pathologies involving
OP.” Multipartite OP can also become symptomatic and
be a cause of lateral foot pain.'"* A fracture of the OP
is a consequence of direct trauma, muscle contraction,
inversion injuries, or chronic overuse injuries and presents
as pain on the lateral aspect of the foot."

The OP fracture or its dislocation can lead to PLT tears,
and if not treated propetly at an early stage, it may
cause instability of the ankle and peroneal compartment
syndrome.'® Furthermore, these fractures can mimic a
styloid or Jones fracture.” Hence, awareness about its
presence and morphological variations is essential to
avoid errors like misinterpreting them as fractures.'
The physicians must be cognizant to include it in the
differential diagnosis of acute ankle trauma."” Adequate
knowledge regarding the clinical and imaging findings can
foil undiagnosed or misdiagnosed lateral mid-foot pain.'

Our histological findings of OP demonstrate significant
variability among the specimens. According to our study,
osseous tissue was the most common histological type,
followed by cartilaginous tissue; fibrous tissue was the most
infrequent. This is consistent with previous studies, which
have reported a similar distribution of histological types.’
The haversian systems and lamellar architecture in the
osseous tissue suggest that OP could have a load-bearing
function. The cartilaginous tissue might probably help in
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reducing friction and thereby facilitate gliding movements
of the tendon. Further research needs to be conducted to
understand the development of these different histological
types of tissues within OP and their functional importance.

Radiological studies like roentgenograms, including an
oblique radiograph of the foot for better visualization
of OP,” ultrasound,>” bone scintigraphy,” computed
tomography,” and magnetic resonance imaging,” in
collaboration with clinical findings, provide an accurate
diagnosis and thereby guide patient management.'>'"
If conservative and rehabilitation methods fail, a surgical
approach would pave the way for a better outcome in the
management course of OP pathologies.'*!%?

Limitations of the study

Current study did not consider the age and sex differences
in the variations in the morphology and morphometry of
Os Peroneum.

CONCLUSION

The variability in the prevalence, gross, and microscopic
anatomy of OP is reported by various authors. We anticipate
that the results and observations derived from the present
study will create a better understanding of OP in the
South Indian population. A clear knowledge of the normal
anatomical variants of these sesamoids is necessary to
enhance diagnostic and treatment skills in clinical settings. The
study on the histology of OP clearly depicts that there are
variants of OP other than bone tissue, and this knowledge,
would provide a new insight in future research studies.
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