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Background: Os peroneum and os vesalianum are sesamoid bones that could
be found within fibularis longus and brevis tendons, respectively. They are rarely
a cause of lateral foot pain and are often identified as incidental radiographic
findings. However, in the context of trauma, these sesamoids may be radiograph-
ically misinterpreted as fractures. This study aimed to evaluate the prevalence and
normal morphological variants of os peroneum and os vesalianum.

Materials and methods: Standard oblique lateral and/or anteroposterior radio-
graphic views of 624 feet of adolescent and adult patients were retrospectively
reviewed to determine the prevalence and anatomical variations of the os per-
oneum and os vesalianum in relation to age and gender using plain radiography.
Results: Os peroneum was found in 22% and os vesalianum was found in 1.6%.
Age was found to significantly correlate with the presence of os peroneum with
the highest prevalence (30%) detected in the elderly group. Among 137 feet
with os peroneum, 54.0% were between 4 and 8 mm, 67.2% were close to
the tubercle of cuboid, 32.8% were located at the level of calcaneocuboid joint,
81.8% were solitary, and 18.2% were bi-/multipartite. Among 10 feet with os
vesalianum, type | was identified in 40% and type Il in 60%.

Conclusions: Different anatomical variants of the lateral sesamoid bones of the foot
have been described in this study. A thorough knowledge of normal anatomical
variants is essential for proper diagnosis and management and can enhance our
diagnostic skills in detecting these sesamoids. (Folia Morphol 2022; 81, 4: 983-990)
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INTRODUCTION reported in the literature due to the pain directly

Sesamoid bones and accessory ossicles of the foot related to them or the misinterpretation of them
are osseous structures that, despite being asymp- as fractures [18, 21]. Sesamoid bones are located
tomatic in most individuals, are increasingly being within tendons as they pass over joints to protect
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tendons against friction [8, 16]. Accessory ossicles are,
unlike sesamoids, structures of unknown function;
they originate from ossification centres that have
failed to fuse with the main bone [8, 16]. Although
different, sesamoid bones and accessory ossicles do
share similar imaging characteristics; both are small
structures that could be ovoid or nodular, unilateral
or bilateral, and may be present near a bone or a site
of articulation [21].

Os peroneum is a round or oval sesamoid bone
embedded within the fibularis (peroneus) longus
tendon. It is related to the plantar or lateral surface
of cuboid. There is controversy about the origin of os
peroneum. It has been postulated to be developed
as a result of mechanical stresses imposed on the
fibularis longus tendon at the point where the ten-
don turns medially [19]. Guimera et al. [13] however,
showed that os peroneum is already present during
embryonic development period. It was reported by
many authors that the fibularis longus tendon is inter-
rupted by the presence of a fibrocartilagenous node
at the point of articulation with the tubercle of cuboid
[3, 4, 15, 20, 24]. Histologically, the fibrocartilage of
fibularis longus tendon showed different degrees of
osseous, cartilaginous and fibrous tissue, so it may
or may not display the presence of an os peroneum
[20]. The prevalence of the cartilaginous form of os
peroneum remains unclear [28]. However, its ossified
form is a relatively common anatomical variant; seen
in up to 32% of feet [9, 20]. Os peroneum is bipar-
tite in approximately 30% of cases and bilateral in
approximately 60% [5].

Os vesalianum is located near the base of the fifth
metatarsal bone and is found within the fibularis
brevis tendon at its insertion [21]. Radiographically,
os vesalianum is separated from the fifth metatarsal
base by a thin, radiolucent line that may represent
a synchondrosis [7]. The radiographic prevalence has
been estimated from 0.1% and 5.9% [9, 10, 26].

Despite meeting the criteria of sesamoid bones,
os peroneum and os vesalianum have been consist-
ently classified throughout the literature as accessory
ossicles [8, 21]. However, they were described in this
manuscript as sesamoid bones. Typically, sesamoid
bones are considered asymptomatic and are rarely as-
sociated with pathological findings such as fractures
or degenerative changes in response to overuse and
trauma. Although no further diagnostic workup is
required, it is essential to recognise these sesamoids
and the possibility of symptoms directly related to
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their presence. A solid understanding of anatomy
is fundamental in understanding pathologies that
cause symptoms in the lateral aspect of the foot [17].
Both sesamoids and accessory ossicles are subjected
to significant morphological variations. There are
insufficient studies reported in the orthopaedic and
anatomic literature regarding the anatomic variations
and configuration of the lateral sesamoid bones of the
foot. The aim of this study was to evaluate the relative
frequency of occurrence of the lateral sesamoid bones
of the foot according to age and gender using plain
radiography and to assess the different anatomical
variants with their characteristic imaging findings.

MATERIALS AND METHODS

Standard oblique lateral and/or anteroposterior
radiographic views of the feet of adolescent and adult
subjects were retrospectively reviewed. The inclusion
criteria were patients aged 14 years and older. All
patients with prior foot surgeries and pathologies
including osteolysis, severe arthritis, and calcifica-
tion were excluded. Midfoot fractures were also ex-
cluded. The Institutional Review Board of Jordanian
Royal Medical Services and the University of Jordan
approved the study and waived the requirement for
informed consent due to the retrospective nature of
this study.

Radiographic views of 624 patients (346 men and
278 women) with 302 left and 322 right feet were
included. The presence of lateral foot sesamoid bones
(os peroneum and os vesalianum) was evaluated
by three researchers independently. Two anatomical
variants for os vesalianum were distinguished (Fig. 1):
Type I: a small os vesalianum, 2 to 4 mm in size, and
adjacent to the tip of the well-developed tuberosity
of the fifth metatarsal bone and type II: a large os
vesalianum, 10 to 20 mm in size, and oblong in shape
with well-formed cortical margins and a clear separa-
tion from the base of the fifth metatarsal and cuboid
by a radiolucent line of uniform width.

Regarding os peroneum, different anatomical
variants were identified depending on size (from its
largest dimension on the radiograph), location rela-
tive to calcaneocuboid joint (assessed in the oblique
lateral radiographs), and radiographic appearance
(solitary, bipartite or multipartite). Three groups of os
peroneum were distinguished based on the maximum
measured diameter: smaller than 4 mm, between
4 and 8 mm, and larger than 8 mm. According to its
location assessed in the oblique lateral radiographs,



H. Kalbouneh et al., Os peroneum and os vesalianum

<

Type I

Type II

Figure 1. Schematic illustration of os vesalianum types according
to their radiographic appearance; A. Type | os vesalianum; B. Type I
os vesalianum.

two positions were distinguished: in close relationship
to the tubercle of cuboid distal to calcaneocuboid
joint or at the level of calcaneocuboid joint. Indi-
vidual age and gender were reviewed from hospital
records. The subjects were divided into four separate
age groups: teenagers (14-19 years), young adults
(20-39 years), middle-aged (40-59 years) and elderly
(60 years and over).

Statistical analysis

GraphPad Prism version 6.04 for Windows (Graph-
Pad Software, La Jolla, CA) was used. The prevalence
of os peroneum and os vesalianum was compared
between genders (male vs. female) and sides (right
vs. left) using Fisher's exact test. Chi-squared test was
used for comparisons between different age groups.
The point-biserial correlation coefficient (rpb) was used
to measure the strength of association between age

and the lateral sesamoid bones (dichotomous varia-
ble). Inter-rater reliability was analysed using Cohen’s
kappa. The significance threshold was set at 0.05.

RESULTS

The average age was 36.2 (range: 14-82) years.
Of the subjects, 55.4% were males. The prevalence
of os peroneum and os vesalianum in number and
percentage according to gender and side is shown
in Table 1. Lateral sesamoid bones of the foot were
found in 23.6% (147/624). Os peroneum was iden-
tified in 22.0% (137/624) and os vesalianum was
identified in 1.6% (10/624). No significant differences
in the prevalence of lateral foot sesamoid bones were
found between genders and sides (p = 0.06 and 0.71,
respectively) (Table 1).

The prevalence of os peroneum and os vesalianum
in number and percentage in different age groups is
shown in Table 2. A statistically significant difference
was found in the prevalence of os peroneum be-
tween different age groups (p = 0.04). Os peroneum
was found in 14.6% (15/103) of adolescents, 20.4%
(60/294) of young adults, 25.6% (43/168) of mid-
dle-aged adults and in 32.2% (19/59) of the elderly
group (> 60 years). A statistically significant moderate
positive correlation was found between age and os
peroneum (rpb = 0.31, p < 0.001) (Fig. 2A).

No statistically significant difference was found in
the prevalence of os vesalianum between different
age groups (p = 0.96). Os vesalianum was found in
1.9% (2/103) of adolescents, 1.7% (5/294) of young
adults, 1.2% (2/168) of middle-aged adults, and in
1.6% (1/59) of the elderly group. A weak negative
correlation was found between age and os vesalia-
num (rpb = -0.04, p = 0.35) (Fig. 2B).

The different anatomical variants of the lateral
foot sesamoid bones were shown in Table 3. Among
137 feet with os peroneum, 29.2% (40/137) were

Table 1. Prevalence of os peroneum and vesalianum according to gender and side

All (n = 624) Male (n = 346) Female (n = 278) Right (n = 322) Left (n = 302)
Lateral ossicles 147 (23.6%) 92 (26.6%) 55 (19.8%) 78 (24.2%) 69 (22.8%)
P 0.06" 0.70%
Os peroneum 137 (22.0%) 85 (24.6%) 52 (18.7%) 12 (22.4%) 65 (21.5%)
P 0.08" 0.85"
0Os vesalianum 10(1.6%) 7(2.0%) 3(1.1%) 6(1.9%) 4(1.3%)
P 0.52" 0.75"

NS — not significant at p < 0.05. Fisher Exact Test
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Table 2. Prevalence of os peroneum and os vesalianum according to age

Age groups [years]
14-19 20-39 40-59 > 60
Overall (n = 624) 103 (16.5%) 294 (47.1%) 168 (26.9%) 59 (9.5%)
0Os peroneum (n = 137) 15 (14.6%) 60 (20.4%) 43 (25.6%) 19(32.2%)
Chi-squared 8.611
P value 0.04*
Os vesalianum (n = 10) 2(1.9%) 5(1.7%) 2(1.2%) 1(1.6%)
Chi-squared 0.277
P value 0.96"
NS — not significant; *significant p < 0.05
" 50 =03 B %, = 00
70 p < 0.0001* 704 p = 0.3527"
60 60-
@ 50+ o 50+
<< 40 << 40
30+ 30+
20 20+ T
10+ ! 101 !
0 0
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Figure 2. Box plots showing the correlation between age and presence of the lateral sesamoid bones; A. Correlation between age and os
peroneum (p < 0.0001); B. Correlation between age and os vesalianum (p > 0.05); rpb — point-biserial correlation coefficient; NS — not signif-

icant; *significant p < 0.05.

Table 3. The anatomical variations of the lateral foot sesamoid
bones

Characteristic N (%)
Number of lateral sesamoid bones 147
Os peroneum 137
Longest diameter:
Smaller than 4 mm 40 (29.2%)
Between 4 and 8 mm 74 (54.0%)
Larger than 8 mm 23(16.8%)
Radiographic appearance:
Solitary 112 (81.8%)
Bipartite/multipartite 25 (18.2%)
Position on oblique radiographs:
Close to the tubercle of the cuboid 92 (67.2%)
At the level of calcaneocuboid joint 45 (32.8%)
Os vesalianum 10
Typel 4 (40.0%)
Typell 6 (60.0%)
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smaller than 4 mm, 54.0% (74/137) were between
4 and 8 mm, and 16.8% (23/137) were larger than
8 mm (Fig. 3).

Regarding the location of os peroneum on oblique
views, 32.8% (45/137) were located at the level of
the calcaneocuboid joint and 67.2% (92/137) were
close to the tubercle of cuboid (Fig. 3). About three
fourths of os peroneum (112/137) were solitary and
one fourth (25/137) were bi/multipartite (Fig. 4A, B).
Only one os peroneum appeared enlarged and scle-
rotic, which is suggestive of a stress fracture caused
by chronic overuse and repetitive activity (Fig. 4C).
Among ten feet with os vesalianum, type | was iden-
tified in four cases and type Il in six cases (Fig. 5).

DISCUSSION

The prevalence of the ossified form of os perone-
um varies considerably in different radiographic stud-
ies [9, 10, 18]. Os peroneum in its ossified form was
found in 22% of our study population. The presence
of the ossified form of os peroneum was found to
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Figure 3. Radiographic anatomical variations of os peroneum according to its size and location on oblique radiographs (green arrows);
A-C. Located at the level of calcaneocuboid joint; A—C’. Located close to the tubercle of cuboid (distal to calcaneocuboid joint).

depend largely on age. In an anatomical cadaveric
study, 30% of fibularis longus tendons obtained from
a sample of 33 elderly cadavers (mean age 81 years),
displayed an os peroneum both radiographically
and histologically [20]. In our study, the prevalence
of os peroneum rises significantly with age, and the
highest prevalence was found in the elderly group
(30%). However, higher prevalence of os peroneum
was reported in some anatomical studies. An ana-
tomical study of 40 cadavers (average age: 75 years)
demonstrated a 90% prevalence of os peroneum
and the age has not been shown to correlate with
the presence of an os peroneum [22]. Furthermore,
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in a study of 36 embalmed cadavers dissected bi-
laterally, os peroneum was found in all the tendons
examined [19].

Since sesamoid bones form by endochondral ossi-
fication of sesamoid cartilages, it is anticipated that os
peroneum may show varying degrees of ossification
according to factors like age, genetics, mechanical
loading and/or levels of physical activity [15, 20]. It
was proposed that the development of os peroneum
follows various stresses and strains to the tendon,
leading to its thickening and secondary ossification
[6, 19]. In our study, we were not able to include
information on the patients’ activity levels.
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Figure 4. A. Oblique foot radiograph showing bipartite os peroneum (green and red arrows); B. Sagittal computed tomography scan of the
same foot as in panel A demonstrates the bipartite os peroneum (green and red arrows); C. Oblique foot radiograph showing an enlarged and
sclerotic os peroneum (green arrow).

Figure 5. Radiographic anatomical variations of os vesalianum (green arrows); A, A". Anteroposterior and oblique radiographs of type I;
B, B'. Anteroposterior and oblique radiographs of type Il os vesalianum.
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Chronic lateral foot pain is a common orthopaedic
foot complaint. Familiarity with various aetiologies of
lateral foot pain and awareness of their typical clinical and
imaging findings can prevent prolongation of undiag-
nosed lateral foot pain. A painful os peroneum syndrome
represents a spectrum of conditions affecting the os
peroneum that cause lateral foot pain. It can be acute
or present as an overuse chronic condition. It includes
os peroneum fracture, diastasis of a bi/multipartite os
peroneum, or various fibularis longus tendon pathol-
ogies at the os peroneum ranging from tenosynovitis
to tendon tear [25]. Diastasis or stress changes in bi/
multipartite os peroneum or fracture of a solitary ossi-
cle (occur in conjunction with fibularis longus tear) are
typically observed as a consequence of acute trauma [5].

Another lateral foot sesamoid bone considered
in our study is os vesalianum. There has been no
consensus about the exact anatomical definition of
os vesalianum; it was considered to be proximal to
the tip of a well-developed tuberosity of fifth met-
atarsal [11, 18]. Nevertheless, os vesalianum was
described by Pfitzner in 1900 as an ossicle that would
constitute the tuberosity of the fifth metatarsal [27].
In our study, both descriptions were considered as
types | and Il, respectively. The mechanisms by which
asymptomatic os vesalianum becomes symptomatic
or the factors that may contribute to the development
of pain are not clearly known. It was proposed that
chronic inflammation caused by the instability of
synchondrosis joint after repeated microtrauma or
acute trauma may trigger pain [1]. Few symptomatic
cases of os vesalianum have been described in the
literature; most of them were described in athletes
after traumatic ankle injuries [1, 7, 12]. Other re-
ported symptomatic cases were related to repetitive
microtrauma and long-lasting symptoms [14, 23].
Conversely, a symptomatic os vesalianum without
a prior traumatic event or overuse was also reported [2].

CONCLUSIONS

In conclusion, different anatomical variants of
the lateral sesamoid bones of the foot have been
described in this study. Our data may be helpful to
familiarise clinicians, who are likely to encounter a va-
riety of clinical presentations in patients with chronic
lateral foot pain, with the different morphological
variants for these rare sesamoid bones.

Conflict of interest: None declared
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