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Abstract

Frequency of Sesamoid and Accessory Bones in the Foot: A Radiographic Study
in the TRNC Population

Oyenekan, Temitope Ayomikun
M.Sc, Department of Anatomy
September, 2022, 58 pages

The amount of sesamoid and accessory bones in the adult human skeleton
varies a lot from person to person. The sesamoid and accessory bones can be
symptomatic; in most cases, they do not cause any symptoms and are only discovered
by radiologic evaluation. The aim of this study was to clarify how often the sesamoid
and accessory bones are seen in the population of the Turkish Republic of Northern

Cyprus.

A retrospective study was carried out to determine the frequency of accessory
and sesamoid bones in the foot. Accessory bones were detected in the 118 (15.0%)
patients of the 788 radiographs. The most common accessory bone of the foot was
found to be the os trigonum. The observed frequency was (6.5%) followed by the os
peroneum (4.3%), accessory navicular (2.8%), os intermetatarseum (0.4%), os

vesalinum (0.8%), os calcaneus secundarius (0.1%) and os talotibiale (0.1%).

Bipartite hallucal sesamoid was observed in 2.5% of radiographs. In 2.9% of
radiographs the medial hallucal sesamoid and in 0.1% of radiographs the lateral
hallucal sesamoid were found to be bipartite. Interphalangal sesamoid of the hallux
was found in 0.6% of radiographs. The most common sesamoid bone in the foot asides
the hallucal sesamoid was the fifth metatarsal sesamoid bone found in 7.6% of
radiographs. The fourth metatarsal sesamoid was found in 1.3% of radiographs, second
metatarsal sesamoid was found 2.2% of radiographs and third metatarsal sesamoid was

found in 0.8% of radiographs.

We also found the coexistence of two different sesamoid bones in 9.1% of
radiographs, coexistence of two different accessory bones in 0.6% of radiographs and

coexistence of sesamoid and accessory bones in 14.5% of radiographs.

Key Words: sesamoid bones, accessory bones, foot bones, fracture



Oz
Ayakta Sesamoid ve Aksesuar Kemiklerin Sikhigi: KKTC Popiilasyonunda
Radyografik Bir Calisma

Oyenekan, Temitope Ayomikun
Yiiksek Lisans, Anatomi Boliimii
Eyliil, 2022, 55 Sayfa

Yetigkin insan iskeletindeki sesamoid ve aksesuar kemiklerin miktar1 kisiden
kisiye biiylik farkliliklar gosterir. Sesamoid ve aksesuar kemikler semptomatik
olabilir; ¢ogu durumda herhangi bir belirtiye neden olmazlar ve sadece radyolojik
degerlendirme ile fark edilirler. Bu ¢aligmanin amaci, sesamoid ve aksesuar
kemiklerin Kuzey Kibris Tiirk Cumhuriyeti popiilasyonunda ne siklikla goriildiigiinii

ortaya koymaktir.

Ayaktaki aksesuar ve sesamoid kemiklerin sikligin1 belirlemek i¢in geriye
doniik bir ¢alisma yapildi. 788 radyografinin 118'inde (%15,0) aksesuar kemik tespit
edildi. Ayagin en sik goriilen aksesuar kemiginin os trigonum oldugu bulundu.
Gozlenen siklik (%6.5) olup, bunu os peroneum (%#4,3), aksesuar navikiiler (%2,8), os
intermetatarseum (%0,4), os vesalinum (%0,8), os calcaneus secundarius (%0,1) ve os

talotibiale ( %0.1).

Radyografilerin %2,5'inde bipartit haliikal sesamoid izlendi. Radyografilerin
%?2.9'unda medial haliikal sesamoid ve radyografilerin %0.1'inde lateral haliikal
sesamoid bipartit bulundu. Halluksun interfalangal sesamoidi radyografilerin
%0.6'sinda bulundu. Ayakta haliikal sesamoid disinda en sik goriilen sesamoid kemigi,
radyografilerin %7,6'sinda bulunan besinci metatarsal sesamoid kemigiydi. Dordiincii
metatarsal sesamoid radyografilerin %]1.3'linde, ikinci metatarsal sesamoid
radyografilerin %2.2'sinde ve ii¢lincli metatarsal sesamoid radyografilerin %0.8'inde
bulundu. Ayrica radyografilerin %9.1'inde iki farkli sesamoid kemigin bir arada,
radyografilerin %0.6'sinda iki farkli aksesuar kemigin bir arada bulundugunu ve
radyografilerin %14,5'inde sesamoid ve aksesuar kemiklerin bir arada bulundugunu

saptadik.

Anahtar Kelimeler: sesamoid kemikler, yardimci kemikler, ayak kemikleri, kirik
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CHAPTER1
Introduction

The amount of sesamoid bones in the adult human skeleton varies a lot from
person to person (Gray, 1878). Sesamoid bones are tiny osseous structures found
within tendons that span joints in the upper and lower limbs, particularly within the
hands, wrists, knees, and feet (Drake et al., 2005). The sesamoid bones include:
hallucal sesamoids (which are mostly bipartite), metatarsophalangeal sesamoids
(MTP), and interphalangeal joint sesamoids (IP) (Gray, 1878). Sesamoid bone
fractures can be misdiagnosed as bipartite or multipartite sesamoid bones, resulting
in physical and financial loss for patients (Li et al., 2012).

Tendons have sesamoid bones that protect them from friction as they pass
over joints (Helal, 1981). Unlike sesamoids, the accessory ossicles are unidentified
structures that develop from ossification centers that have failed to fuse with the
primary bone. Despite their differences, the imaging properties of sesamoid bones
and accessory ossicles are comparable: They are small, well-corticated, ovoid or
nodular, bipartite or multipartite, and located near a bone or joint. These osseous
formations are frequently discovered by chance (SarraWan, 1993).

Sesamoids and accessory ossicles can be unilateral or bilateral, and morphological
differences can be considerable. As a result, identifying pathological conditions may
be difficult. Although the symptomatic nature of these bones is difficult to determine,
imaging gives significant diagnostic information that should be addressed in the
clinical workup (SarraWan, 1993).

Partition of the hallux sesamoid bones is a developmental abnormality that
can coexist with sesamoids at other MTP joints and is almost twice as frequent in
feet without extra MTP sesamoids as it is in feet with extra MTP sesamoids. They
protect the tendons from damage by friction (Turner, 1869)

Although earlier studies had demonstrated the coexistence of bipartite
sesamoid bones and sesamoids in the adult foot (Coskun et al., 2009), those earlier
studies had primarily focused on the radiographic appearance of the partite hallux
sesamoid rather than its relationship with other sesamoids. This synchronicity may
be the result of a pattern and underlying interaction between the hallux and

sesamoids at the other four metatarsophalangeal (MTP) joints (Hatoft, 1950).
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When secondary ossification centers fail to fuse with the main bone,
accessory ossicles form. Accessory ossicles come in a wide range of shapes and
sizes, as well as morphologic variants (O’Rahilly, 1957).

The accessory ossicles are: the os trigonum, os navicularis, os peroneum, os
intermetatarseum, os calcaneus secundarius, os supratalare, os vesalianum, os
subfibulare, os supranaviculare, os infranaviculare, os talotibiale, ossubfibulare, and
os subtibiale (Drake et al., 2005).

The sesamoid and accessory bones can be symptomatic; in most cases, they
do not cause any symptoms and are only discovered by radiologic evaluation,
although if symptomatic, they can become very painful due to overuse and trauma
(O’Rahilly, 1957). The accessory ossicles and sesamoid bones are prone to leading to
an incorrect avulsion fracture diagnosis in the event of trauma; however, the fracture
does occur in the sesamoid bones and accessory ossicles on occasion (Helal, 1981).
Misdiagnosis of fractures is especially common in the accessory bones of the fibula
(os subfibulare) and the accessory bones between the talus and the fibula, with rates

of 13.3% and 16.7%, respectively (SarraWan, 1993).

1.2. Statement of the Problem

In the foot, sesamoids and accessory ossicles can be visible, and they differ
greatly from person to person in terms of their prevalence and appearance (Nwawka
etal., 2013).
One of the most prevalent reasons for a radiographic assessment of the foot is foot
and ankle damage. Emergency physicians should therefore be familiar with both
abnormal and typical foot and ankle variations, as well as their skeletal development
and radiographic appearance (Kose, 2012).
The sesamoid and accessory bones show wide variations in routine radiological
examinations (Arslan et al., 2018). All the pathologic diseases that affect the rest of
the human skeleton can affect the sesamoids. It is well recognized that their
radiographic appearance is crucial for the identification and management of their
disorders (Uygur et al., 2016).
The findings of this study may offer anatomical information to clinicians to aid in the
diagnosis and treatment of disorders that manifest as foot pain and discomfort.

Understanding these variations is crucial to avoiding mistaking them for fractures.
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1.3. Purpose of the Study

This study is aimed at clarifying how often the sesamoid and accessory bones

are seen in the population of the Turkish Republic of Northern Cyprus.

1.4. Objectives of Study

1.

To evaluate the most frequent sesamoid bone of the foot in the population of
TRNC.

To evaluate the most frequent accessory bone of the foot in the population of
TRNC.

To evaluate the less frequent sesamoid and accessory bones of the foot in the
population of TRNC.

To evaluate the frequency of sesamoid bones in males and females in the
population of TRNC.

To evaluate the frequency of accessory bones in males and females in the
population of TRNC.

To evaluate the frequency of partition and establish the bones that partition

occurs in in the population of TRNC.

1.5. Research Questions/Hypotheses

. Which sesamoid bone of the foot is frequently seen in the population of

TRNC?

Which accessory bone of the foot is seen frequently in the population of
TRNC?

Which sesamoid and accessory bones of the foot are less frequent in the
population of TRNC?

In which gender do accessory bones occur frequently?

In which gender do sesamoid bones occur frequently?

Does partition occur only in sesamoid bones of the foot or both (accessory

and sesamoid bones) in the population of TRNC?
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1.6. Significance of the Study
The significance of this study is that the population of TRNC is made up of

several races; therefore, the analysis of this study would be able to show the
frequency of each sesamoid and accessory bone present in both genders and also

prevent misdiagnosis of these bones as fractures.

1.7. Limitations

e Radiographs of foot that had defects were not included.

e Limited access to patient’s clinical information.
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CHAPTER 11
Literature Review

Sesamoid bones of the foot and ankle are round or oval in shape, grow from
their own ossification center (Sarin et al., 1999). Particularly in the distal joints on
the palmar and plantar surfaces of the hands and feet, respectively, they develop
within tendons in regions where tendons wrap around bony prominences or where
tendons are tightly linked to the articular surfaces of joints (Sarin et al., 1999).
Sesamoid bones are mostly largely osseous and comprise various proportions of
thick fibrous tissue, cartilage, and bone (Dharap et al., 2007). Sesamoid bones
improve the efficiency of the gliding process between adjacent tissues by reducing

friction between the tendon and other rigid structures (Dharap et al., 2007).

The hallucal sesamoids, 2" -5 metatarsal sesamoids, and interphalangeal

joint sesamoids of the toes are examples of sesamoids found in the foot (Bizarro,

1921).

Accessory bones are skeletal variants that arise from secondary ossification ¢
enters and stayseparate from the parent bone during development (Coughlin, 2006).
Although these bones are normally asymptomatic, they may occasionally cause local
discomfort or separation, which could be misconstrued as an avulsion fracture.
These bones can potentially induce infections or connective tissue problems (Helal,
1981).
The os trigonum, os peroneum, and os naviculare are the most commonly reported ac

cessory bones in the foot (Cilli et al., 2005).

The os intermetatarseum, os vesalianum, os supranaviculare, os
infranaviculare, os subtibiale, os subcalcis, os supratalare, os talotibiale, os
subfibulare, os subtibiale, and os
calcaneus secundarium are among the other structures present in the foot (Trolle,

1948).

Sesamoids and accessory ossicles in the foot can appear or be present in
varying numbers. Both accessory ossicles and sesamoids are typically incidental,
with different imaging results (Bizarro, 1921). These bones may occasionally be

linked to painful syndromes because of a number of diseases, including trauma,
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infection, inflammation, degeneration, and others. They are typically found near a
bone or joint and can be bipartite or multipartite (Trolle, 1948). As a result, a
thorough understanding of these bones and their clinical characteristics is required to

avoid incorrect diagnosis and unnecessary interventions (Helal, 1981).

Development of Sesamoid Bones

It is believed that a combination of mechanical and biological process lead to
the formation of sesamoid bones. In humans, the sesamoids start as cartilaginous
nodules and endochondral ossify between the ages of 3 and 12. (Sarin et al., 1999).
The following stages in sesamoid maturation at the first metatarsophalangeal joint
are chondrification and incorporation into the joint capsule (12 weeks) and
ossification (eighth year) (Sarin et al., 1999). The largest and most well-known
sesamoid is the patella, which is found in the quadriceps tendon as it crosses the knee
joint (Gray, 1918). Two are always present at the great toe's metatarsophalangeal
joint with the medial being the larger. One is occasionally present at the
metatarsophalangeal joints of the second and fifth toes, one at the corresponding joint
of the third and fourth toes, and one at the interphalangeal joint of the great toe on
the plantar aspect of the foot (Gray, 1918).

2.1. Types of Sesamoid bones
2.1.1. Hallucal Sesamoids

On the plantar aspect of the first metatarsal head in humans, the hallucal
sesamoids are always present. The flexor hallucis brevis tendon's medial and lateral
slips include the hallux sesamoids. The hallux sesamoids and the metatarsal head's
plantar aspect articulate (Richardson, 1987). They are stabilized within the plantar
plate by the medial and lateral capsular ligaments, phalangiosesamoid ligaments, and
the intersesamoid ligament. The fibers of the adductor hallucis tendon stabilize the
lateral sesamoid, whereas the fibers of the abductor hallucis tendon stabilize the

medial sesamoid (Gomez et al., 2019).
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The anteroposterior and axial views of a radiograph of the foot are the best

for displaying the hallucal sesamoids.

It is extremely rare for a hallucal sesamoid to be absent at birth. Helal (1981) cited
Inge's case report of a patient with congenital absence of the tibial sesamoid in his

account of a patient with congenital absence of both sesamoids in one foot.
The medial sesamoid frequently exhibits bipartite variation (Munuera et al., 2007).

A hallux sesamoid bone that develops from two ossification centers that do not fuse

at maturity is referred to as a bipartite hallux sesamoid bone (Dharap et al., 2007).

Sesamoids with multiple parts are found in 2.7 to 33.5% of the population. Less
common than lateral sesamoids are medial bipartite sesamoids. Bilateral medial

bipartite sesamoids can occur up to 85% of the time (Richardson, 1987).

2.7 to 33.5% of people are multipartite sesamoids. Sesamoids with a medial bipartite
structure are more frequent than those with a lateral structure. Between 22 and 85%

of the time, bilateral medial bipartite sesamoids can be found (Richardson, 1987).

Bipartite sesamoid fragments can be distinguished from fractures by the fact that
they do not fit together completely. Along with fracture, the hallucal sesamoids are

frequently affected by infection, arthritis, and osteonecrosis (Helal, 1981).

Partition of the hallux sesamoid bones is a developmental abnormality that can
coexist with sesamoids at other MTP joints and is almost twice as frequent in feet
without extra MTP sesamoids as it is in feet with extra MTP sesamoid (Sun et al.,

2018).
2.1.2. 24 5" Metatarsophalangeal Sesamoids

Sesamoids appear to be embedded in the plantar aspect of the joint capsule in
the second through fifth metatarsals and may be multiple or multipartite
anatomically. The one adjacent to the fifth metatarsal head is the most common, with
a frequency of up to 4.3%, followed by 0.4% at the second, 0.2% at the third, and
0.1% at the fourth (Bizarro, 1921). Anteroposterior and oblique radiographs of the
foot are the best ways to see if these sesamoids are present. Pathology is extremely
uncommon. A direct infection spread from nearby soft tissue is a possibility (Coskun

et al., 2009).
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2.1.3. Interphalangeal Joint Sesamoids

They are located on the interphalangeal side of the interphalangeal joint of the
great toe (McCarthy et al., 1986). An ossified sesamoid, which is implanted within
the joint capsule, can alter biomechanics and restrict joint motion (SarraWan, 1993).
According to Coskun et al. (2009), the prevalence in its ossified form is 2-13%,
although in a cadaver series, 73% of the joints had nodules (Davies et al., 2005). The
most accurate approach to see these bones is on an AP radiograph of the foot or toes.
This sesamoid's interposition into a dislocated IP joint, which renders it irreducible,

is a potentially dangerous pathology connected to it (Woon, 2010).

2.2. Common Types of Accessory bones
2.2.1. Os Peroneum

The os peroneum is a round or oval auxiliary ossicle located in the peroneus
longus tendon's tissue at the level of the calcaneocuboid joint (Kohler and Zimmer,

1968).

The os peroneum is best seen on radiographs with the foot viewed in an oblique
manner, according to Nwawka et al., 2013. Either an oval or a circle could be the
shape. Bipartite situations occur in about 30% of cases, and bilateral ones in about

60%. This can easily be mistaken for an avulsion fracture (Kose, 2012).

Os peroneum syndrome can cause lateral foot pain with restricted plantar flexion, as
well as tenderness and swelling along the peroneus longus tendon. The os peroneum
may become dislocated or fractured due to a peroneus longus tendon injury (Jones,

1949).

2.2.2. Os Trigonum

One of the accessory ossicles around the ankle that is most frequently

observed on radiographs is the os trigonum (Kose, 2006).

The os trigonum, which is posterior to the talus and can be triangular or ovoid in

shape, is best observed on lateral foot and ankle radiographs (SarraWan, 1993).
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According to numerous studies from Turkey and Japan, there is a synchondrosis
between the ossicle and the talus, and the prevalence of the os trigonum varies
between 1 and 25% of the population (Coskun et al., 2009; Cilli and Akcaoglu,
2005).

According to Kose et al., 2006, it is normally asymptomatic, but it can become
symptomatic during or after severe physical activities or an acute ankle injury. It
might be mistaken for fractures of the talus's posterior process on radiographs. It is

more symptomatic in men than in women (Coskun et al., 2009).

2.2.3. Accessory Naviculare

According to reports, the frequency of the accessory navicular bone, also
known as the prehallux, os tibiale externum, and os scaphoideum accessorium, varies

between 4% and 11% depending on the ethnic group (Trolle, 1948).

Next to the posteromedial tuberosity of the navicular bone, it is situated on
the posteromedial side of the foot. The accessory navicular bone comes in three

varieties:

In the region where the posterior tibialis tendon inserts, there is a type I
sesamoid bone. Type II is caused by a secondary ossification center that is close to
the navicular bone and synchondrosed to the navicular tuberosity. It is the location
where the posterior tibialis tendon inserts. It is sometimes referred to as cornuate
navicular bone when the secondary ossification center combines with the navicular

bone to generate Type III accessory navicular bone (Trolle, 1948).

In about half of all cases, the accessory navicular is bilateral, and it is more
common in women (Nwawka et al., 2013). It is easily viewed on the anteroposterior

radiograph of the foot.

The most symptomatic of the three types of accessory navicular is type 2,
which causes medial foot pain. This condition is also known as Os naviculare

syndrome (Vora and Wong, 2018).
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Patients with tibialis posterior loss of function will have foot pain over the
medial aspect of the midfoot, as well as flat-foot deformity and inability to single-

heel lift (Summers, 2015).

2.2.4. Os Intermetatarseum

Os intermetatarseum is found in the intermetatarsal space between the first
and second metatarsals (Dwilight, 1907). On an anteroposterior foot radiograph, it is
usually oval or round, but it can also be spindle-shaped and attached to a metatarsal.
Although this ossicle is rarely associated with pathologys, its location, as in Lisfranc
injuries, may lead to a misdiagnosis as a second metatarsal fracture. The estimated

frequency ranges between 1.2% and 10% (Faber, 1934).

2.2.5. Os Supranaviculare

The os supranaviculare, sometimes referred to as Pirie's bone and the os
talonaviculare dorsale, is situated close to the middle of the talonavicular joint
(Coskun et al., 2009). The os supranaviculare and the navicular may combine to form
a little spur (Gomez et al., 2019). The lack of a donor site, soft tissue swelling, and
focal tenderness should help to identify this ossicle from avulsion fractures, even
though their radiological appearance can occasionally be challenging (Holland,
1928). It is estimated to affect between 1% and 3.5% of the population (Keles-Celik
et al., 2017).

2.2.6. Os Infranaviculare

The os infranaviculare, often referred to as the cuneonavicular ossicle, is a
dorsal ossicle that lies between the navicular and the first cuneiform and typically
replaces the os supranaviculare (Keles-Celik et al., 2017). Advanced degenerative
change is typically asymptomatic, but it can be the primary source of foot pain (Kim

and Roh, 2013).



21

2.2.7. Os Vesalianum

A little accessory ossicle called the os vesalianum pedis is situated next to the
well-developed tuberosity of the fifth metatarsal and is lodged in the peroneous

brevis tendon (Holland, 1928).

According to estimates, 0.1% to 0.4% of the population suffers from it
(Coskun et al., 2009). Using a lateral oblique radiograph, it is possible to see
accessory ossicles and their articulations the best. It typically has no symptoms and is
only identified as a result of a routine radiographic exam. Os vesalianum pedis,
however, may be mistaken as a fifth metatarsal avulsion fracture in the event of

trauma, which might cause lateral foot pain (Kose, 2009).

2.2.8. Os Supratalare

The Os supratalare is a small oval-shaped accessory bone located on the
dorsal side of the talar neck. The frequency of this accessory ossicle is 0.2-0.9%
(Coskun et al., 2009). On lateral foot and ankle radiographs, the anterior ankle
capsule and dorsal talonavicular ligament attach to the dorsal aspect of the talar neck.
This ossicle could be confused with talus dorsum flake fractures from avulsion
injuries (Bayramoglu et al., 2009). Even though the majority of os supratalare cases
are asymptomatic, Kim et al., 2013 reported a symptomatic os supratalare case with a
hard bump and dorsal hindfoot pain. Furthermore, overuse and trauma can cause pain

or degenerative changes (Kim et al., 2013).

2.2.9. Os Talotibiale

About 0.5% of persons have an extremely uncommon ossicle anterior to the
tibiotalar joint called the os talotibiale (Keles-Celik et al., 2017). The lack of a donor
site, soft tissue swelling, and focal tenderness should help to identify this ossicle

from avulsion fractures, even though their radiological appearance can occasionally

be challenging (Nwawka et al., 2013).
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2.2.10. Os Subcalcis

Os subcalcis is found just behind the plantar fascia insertion on the plantar
aspect of the calcaneus. This bone could be up to 10 mm in diameter. Because there
are no reported cases in some literatures, understanding of this bone is limited

(Coughlin, 2006).

2.2.11. Os Calcaneus Secundarius

The os calcanei secundarium is located dorsal to the calcaneus, between the
anteromedial aspect of the calcaneus, the proximal aspect of the cuboid and
navicular, and the head of the talus (Keles-Celik et al., 2017; Kose, 2012). It could be
triangular or circular in shape. There is a large accessory bone visible on a lateral
oblique radiograph of the hindfoot. The radiographic features of the anterior process
of the calcaneus and the os calcanous secundarius are nearly identical, and the os
calcanous secundarius can be confused with a calcaneus avulsion fracture (Kose,

2012).

2.2.12. Os Subtibiale

The posterior side of the medial malleolus is home to the os subtibiale. The
frequency ranges from 0.7% to 1.2%, making it a rare incidental accessory bone
(Kohler and Zimmer, 1968). Os subtibiale on ankle radiographs can resemble
accessory ossification centers, posttraumatic ossification, or avulsion fractures and
look as an aberrant ossification (Summers et al., 2015). An unfused ossification
center can be distinguished from an os subtibiale by its closeness to an anterior or
posterior colliculus. Os subtibiale may cause posterior tibial tendon weakness in

addition to confusing acute fractures (Park et al., 2005).

2.2.13. Os Subfibulare

The os subfibulare lies at the tip of the lateral malleolus. This unusual bone
has a comma or spherical form (Powell, 1961). It can be seen rather clearly on

anteromedial radiographs of the ankle joint. Os subfibulare has been observed as
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1.7%, according to Lee et al., 2020. A lateral malleolus avulsion fracture and os
subfibulare might be mistaken for each other. Prior to Lee et al., 2020, it was
believed that the auxiliary ossicle was a result of skeletal variation and was therefore

related to trauma (Lee et al., 2018).

2.3. Related Research
2.3.1. Accessory Ossicles

In general, the frequency of accessory ossicles in the foot and ankle ranges
from 18.3% to 36.3%. (Coskun et al., 2009). With an incidence of 11.7%, the
accessory navicular bone was the most common accessory bone in radiography
investigations from Turkey and Japan (Coskun et al., 2009). According to Kalbouneh
et al., 2021, the os trigonum was the most prevalent accessory ossicle (15.4%),
followed by the accessory navicular (13.7%) and the os peroneum (11.5%). Other
accessory bones were the os intermetatarseum (0.2%), os calcaneus secundarius
(0.3%), os supratalare (0.3%), os vesalianum (1.1%), os subfibulare (0.6%), os
supranaviculare (0.7%), os infranaviculare (0.3%), os talotibiale (0.4%), os

subfibulare (0.6%), and os subtibiale (0.1%).

Furthermore, in 0.9% of radiographs (9/1000), multipartite ossicles were
seen; bipartite os peroneum was reported in 8 cases, and a bipartite supratalare was

seen in 1 case (Kalbouneh et al., 2021).

Kalbouneh et al., 2017 reported that the occurrence of os trigonum and

accessory navicular was significantly high (26.1% and 22.9%, respectively).

In another study carried out on 484 subjects in Turkey, the incidence of
accessory bone was approximately 18% and the frequent accessory ossicle was the
os peroneum (31.7%), followed by accessory navicular (28.3%), os trigonum

(23.6%) (Cilli et al., 2005).

An Italian study reported an os peroneum in 40 (7.9%) patients(most
common), an os trigonum in 34 (6.7%) patients, an os supranaviculare in 6 (1.2%)
patients, an os vesalianum in 43 (8.5%) patients, an os supratalare in 13 (2.6%)
patients, an os supratalare in 13 (2.6%) patients, an os intermetatarseum in 6 (1.2%)

patients, and an accessory navicular bone in 34 (6.7%) patients (Longo et al., 2013).
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According to Kalbouneh et al., 2021, the reported frequency of os peroneum

and os vesalinum was 22% and 1.6% respectively.

According to Coskun et al., 2009, the accessory ossicles, such as the os
intermetatarseum, os calcaneus secundarius, os supratalare, os vesalianum, os
subfibulare, os supranaviculare, os infranaviculare, os talotibiale, os subfibulare, and

os subtibiale, were less documented in the literature.

Candan et al., 2022 reported recently that os trigonum (9.8%), accessory
navicular bone (7.9%), and os peroneum were the most common accessory ossicles
(5.8%). os supratalare (0.48%), os calcanei secundarium (0.42%), os subfibulare
(0.42%), os supranaviculare (0.36%), os vesalianum (0.30%), os subtibiale (0.24%),

os intermetatarseum (0.12%), and os subcalcis (0.12%) were also found.

A study carried out by Sharma et al., 2022 showed that the accessory
navicular (13.06%), os peroneum (7.16%), and os trigonum (2.32%) were the
frequent ossicles among all accessory ossicles. The accessory navicular is the most

frequent ossicle in the foot, with types I (5.32%), II (6.58%), and I1I (1.16%).

Uygur et al., 2016 reported that the accessory navicular was the most frequent
accessory bone of the foot (32.1%), followed by the os peroneum (29.3%) and the os
trigonum (15.4%). Also, males had a slightly higher prevalence of Os peroneum than
females. Multiple accessory bones were discovered in 3.6% of the patients. In
addition, the os peroneum (70.5%), os tibiale externum (65.9%), and os trigonum
(29.5%) were the most common bones found in combination with other foot
accessory bones. In addition, he stated that the frequencies of accessory navicular
and os peroneum were significantly higher in females than in males; however, the

frequency of os trigonum was higher in males than in females.

A study carried out in Korea involving 448 participants reported the
frequency of the accessory bones to be from 46.9 to 52.5%. Adults had the highest
prevalence of accessory bones, with 34% for the accessory navicular, 5.8% for the os
trigonum, 3.9% for the os peroneum, and 1.7% for the os subfibulare. The study
population lacked the os calcaneus secondarius, os vesalianum, os intermetatarseum,

and os supranaviculare (Lee et al., 2020).
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According to Padmanban et al., 2021, the accessory navicular was the most
commonly detected accessory ossicle, with 71 patients (7.1%) having it out of 1000

radiographs collected, followed by os peroneum, os vesalianum, and os trigonum.

In a study in Singapore involving 439 patients, asymptomatic os navicular
was found in 46.0% of cases, with 76.7% being bilateral. A unilateral os naviculare
was found in 23.3 percent of the study participants, with 46.8% (22) occurring in the
right foot and 53.2% (25) occurring in the left foot (Stacy et al., 2021).

2.3.2. Sesamoid Bones

Sesamoid bones can be bipartite or multipartite (Nwawka et al., 2013).
Omanis had a lower frequency of bipartite hallux sesamoid bones than Americans
(16%) and Europeans (12.7%) but were slightly higher than Middle Eastern
populations (3%) (Yammine, 2015). When compared to other Middle Eastern
populations such as Bahrain (3.9%) and Turkey (2%), the observed prevalence at the
interphalangeal joint was relatively higher (9.9%) (Dharap et al., 2007). The
frequency observed was 11.6% at the fifth MTP joint in a literature reported by
Shabibi et al., 2020.

In a previous Turkish study, in 2.7% of instances, a bipartite hallucal
sesamoid was discovered. In this study, bipartite medial hallucal sesamoid accounted
for 2.1% of the total, while bipartite lateral hallucal sesamoid accounted for 0.4%
(Coskun et al., 2009). In 0.4%, 0.2%, 0.1%, and 4.3% of instances, MTP sesamoid
bones were found in the second, third, fourth, and fifth digits. 2% of patients had a
hallucal IP sesamoid (Coskun et al., 2009).

In the foot, sesamoid bones being related to the first metatarsophalangeal
joint (MTP) is common in many studies that have been carried out while additional
sesamoid bones at other metatarsophalangeal joints and interphalangeal joints are

rarely seen (Boelch et al., 2015).

In a Chinese study of 8,204 radiographs, sesamoid bones plantar to the
hallucal MTP joint were reported with a frequency rate of 99.96%. Sesamoid bones
at the MTP joint of the second, third, fourth, and fifth toes occurred at a rate of
3.08%, 0.39%, 0.69%, and 8.94%, respectively. There were 8,086 radiographs with
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paired sesamoid bones and 118 radiographs with a single lateral sesamoid bone,
indicating a prevalence rate of 98.53% for paired and 1.44% for single hallucal
sesamoid bones. Only three (0.04%) radiographs revealed the lack of hallucal
sesamoid bones. A single medial hallucal sesamoid bone was not visible on any of
the 8,207 radiographs. In 4,860 (59.22%) of radiographs, a single sesamoid bone was
found plantar to the IP joint of the hallux (Sun and Wang et al., 2016).

Furthermore, it was discovered that sesamoid bones coexist at two or more

MTP joints as well as the hallucal IP joint(Sun and Wang et al., 2016)..

A study on the residents of Rawalpindi showed that the presence of sesamoid
bones at the first metatarsophalangeal joints in both feet of subjects with a frequency
of 100% while at the second, third fourth and fifth metatarsophalangeal joints, the
frequency of sesamoid bones found were 12%, 0%, 0%, and 18%, respectively

(Saeed et al., 2020).

A study conducted in Italy amongst 505 women showed that the fifth
metatarsal sesamoid bone was common in 97 patients (19.2%), followed by the
second metatarsal sesamoid bone in 15 patients (3.0%), the third metatarsal sesamoid
bone in 6 (1.2%) patients, and the fourth metatarsal sesamoid bone in 9 (1.8%)
patients. Hallucal sesamoid bones were found in all of the patients. Five (1.0%) and
two (0.4%) individuals, respectively, had bipartite and tripartite hallucal sesamoid
bones. In 21 (4.2%) cases, an interphalangeal sesamoid bone of the hallux was

discovered (Longo et al., 2013).

The coexistence of partite hallux sesamoids and sesamoids at other MTP
joints follows a pattern, which can aid in differential diagnosis. Sun et al., 2018
identified four types of coexistences, with a prevalence rate of 0.42% overall.
Partition and sesamoids were discovered at the second and fifth MTP joints, as well

as partition and sesamoids at the other four MTP joints.

Sun et al., 2018 discovered extra MTP sesamoids in 9.6% of the feet and only
hallux sesamoids in 90.4% of the feet. There were 10.89% and 89.11% of feet with
and without extra MTP sesamoids, respectively. Partition was discovered in 7.17%

of feet that only had hallux sesamoids and 3.93% of feet that had extra sesamoids.
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In a recent Turkish study, it was reported that in 1651 radiographs 1.8% had
bipartite hallux sesamoid and in 0.7% had interphalangeal sesamoid bone of the
hallux. Metatarsophalangeal sesamoid bones were found in 0.6%, 0.06%, 0.6%, and

5.8% of the second, third, fourth, and fifth digits, respectively (Candan et al., 2022).

Arslan et al., 2018 reported that the medial unilateral hallucal sesamoid bone
was found in only one patient, while hallucal sesamoid bones were found in all the
patients. In the literature, however, the incidence of partite sesamoids varies. In 79
patients (9.7%), a tripartite hallucal sesamoid bone was found, with 66 (8.1%)
showing medial division and 13 (1.59%) showing lateral division. Bilateral medial
and lateral divisions were found in three patients. The interphalangeal sesamoid was
detected in 34.6% of the patients and 12 cases (0.49%) showed a bipartite structure.
Metatarsophalangeal sesamoid bones were reported in the study to have the
corresponding values of 2%, 0.7%, 1.1%, and 14.6%, respectively (Arslan et al.,
2018).

According to a Nigerian study, the hallucal sesamoid of the interphalangeal
joint was not seen, and the sesamoid of the first metatarsophalangeal joint was the

most common with 81.5% prevalence (Udoaka and Didia, 2013).

In a recent study carried out in India, hallux sesamoids were found in all
individuals; with IP joint sesamoid of the great toe and 5th lesser metatarsal
sesamoid being the second and third most common, respectively. The hallux
sesamoids vary greatly. It includes medial bipartite (3.38%), lateral bipartite (0.58%),
and absent medial hallux (1.16%) (Sharma et al., 2022).

Another study conducted in a Pondicherry population of 1000 patients
showed that sesamoid bones were found in 104 patients (10.4%), with 12 of them
having more than one sesamoid bone. The hallux sesamoid bone was found in almost
all the patients. The frequent sesamoid bone found in the foot and ankle is the
bipartite medial hallux, which was found in 7.4% of the patients (Padmanaban et al.,

2021).
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CHAPTER 111
Methodology
3.1. Study Design and Participants

This retrospective study utilized a selection method of radiographs that
showed the foot sesamoid and accessory bones. Due to the retrospective nature of the
study, the informed consent form was waived. Clinical data was obtained on each of

the radiographs of patients.

3.2. Participants/Population and Sample/ Study Group

During the period of October 2019 and June 2022, a total number of 788
radiographs of patients were collected from the Radiology Unit of Dr Burhan
Nalbantoglu State Hospital in Turkish Republic of Northern Cyprus.

3.3. Data Collection Tools and Material

After obtaining ethical approval from the Ethics Board of Dr Burhan
Nalbantoglu State Hospital, all radiographs were viewed electronically on a PACS
Oasis desktop. All radiographs of patients of all age groups older than 14 years were
included and also high-quality foot radiographs showing the foot and ankle regions.
Radiographs of patients who have had foot surgeries prior to when the radiographs

were taken and defects in the foot were not included.

Anteroposterior, oblique, and lateral foot radiographs of 788 subjects' feet were

examined for the presence and distribution of accessory ossicles and sesamoid bones.

3.4. Statistical Analysis

Data obtained during this study were subjected to analysis using the
Statistical Package for Social Science (SPSS) and Chi-square test to check the

relationship of the bones with their partitioning.
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CHAPTER 1V
Findings and Discussion
4.1. Accessory Bones
Table 1.

Frequency of Accessory Bones of the foot seen in the population of TRNC

Accessory bones Frequency Male Female
(Y0) (Y0) (%0)
n=788 n=577 n=211

Accessory navicular 2.8 0.6 2.2
Os intermetatarseum 0.4 0 0.4
Os calcaneus 0.1 0.1 0
secundarius

Os peroneum 4.3 1.3 3.0
Os talotibiale 0.1 0 0.1
Os trigonum 6.5 0.9 5.6
Os vesalinum 0.7 0.1 0.6
Total 14.9 3.0 11.9

Frequency of accessory bones in the foot is shown in Table 1. Accessory
ossicles were found in 118 (15.0%) of the 788 radiographs. In our study, the most
common accessory bone of the foot was found to be the os trigonum. It was found in
51 (6.5%) radiographs. Os peroneum was detected in 34 (4.3%) radiographs,
accessory navicular in 22 (2.8%) radiographs, os intermetatarseum in 3 (0.4%)
radiographs, os vesalinum in 6 (0.7%) radiographs, os calcaneus secundarius in 1
(0.1%) radiograph and os talotibiale in 1 (0.1%) radiograph. In males, the accessory
bones were found in 3.0% of the radiographs while in females, it was 11.9% of the
radiographs. Distribution of the frequencies of the common accessory ossicles in
male and female was significantly different. The accessory ossicles are more in

females (11.9%) than in males (3.0%).
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Figure 1: Radiographs showing the various accessory bones; (A) Anteroposterior
view of patient’s radiograph showing the accessory navicular bone; (B) Oblique view
of patient’s radiograph showing the os calcaneus secundarius and os
intermetatarseum; (C) Lateral view of patient’s radiograph showing the os talotibiale;
(D) Lateral view of patient’s radiograph showing the os trigonum; (E) Oblique view

of patient’s radiograph showing the os vesalinum
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4.2. Sesamoid Bones
Table 2.

Frequency of Sesamoid Bones of the foot seen in the population of TRNC

Sesamoid Bones Frequency Male Female
(%0) (%0) (%)
n=788 n=577 n=211

Ist interphalangeal 0.7 0.4 0.3

sesamoid

2nd metatarsal 2.2 1.8 0.4

3rd metatarsal 0.8 0.5 0.3

4th metatarsal 1.3 1.0 0.3

5th metatarsal 7.6 6.2 1.4

Hallucal sesamoid 100 73.2 26.8

Total 12.4 9.5 2.7

Hallucal sesamoid bones were present (100%) in all the radiographs, while
other sesamoid bones were found in 98 (12.4%) radiographs or in 9.5% of male
patients and in 2.7% of female patients. Bipartite hallucal sesamoid was observed in
20 (2.5%) radiographs. In 23 (2.9%) radiographs the medial hallucal sesamoid and in
1 (0.1%) radiographs the lateral hallucal sesamoid were found to be bipartite.
Interphalangal sesamoid of the hallux was found in 5 (0.7%) radiographs.

In this study, the most frequent sesamoid bone in the foot asides the hallucal
sesamoid was the fifth metatarsal sesamoid bone found in 60 (7.6%) radiographs.
The fourth metatarsal sesamoid was found in 10 (1.3%) radiographs, second
metatarsal sesamoid was found in 17 (2.2%) radiographs and third metatarsal

sesamoid was found in 6 (0.8%) radiographs.

We also found the coexistence of two different sesamoid bones in 72 (9.1%)
radiographs, coexistence of two different accessory bones in 5 (0.6%) radiographs

and coexistence of sesamoid and accessory bones in 114 (14.5%) radiographs.
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Figure 2: Anteroposterior views of radiographs of showing various sesamoid bones
(A) 2M-5' metatarsal; (B) Lateral and medial hallucal sesamoid; (C) Bipartite 5"
metatarsal and bipartite medial hallucal sesamoid; (D) 2" and 5 metatarsal; (E)

Oblique view of patient’s radiograph showing the 1% interphalangeal sesamoid



Figure 3: Types of coexistences between the bones of the foot; (A) Coexistence
between two or more sesamoid bones (hallucal sesamoid and 4™ metatarsal); (B)
Coexistence between accessory bone and sesamoid bone (Accessory navicular and
5™ metatarsal); (C) Coexistence between two accessory bones (os calcaneus

secundarius and os peroneum)
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4.3 Partitioning of Sesamoid and Accessory Bones

4.3.1. Partitioning of Sesamoid Bones

Table 3.

Sesamoid bones of the foot that is partite and not partite

34

Sesamoid Bones Bipartite Bipartite Total Total Not
Male Female Bipartite Bipartite
n=577 n=211 n=788 n=788

Ist interphalangeal 0% 0% 0% 0.6%

2nd metatarsal 0.3% 0% 0.3% 2%

3rd metatarsal 0% 0% 0% 0.7%

4th metatarsal 0.1% 0% 0.1% 1.1%

5th metatarsal 0.6% 0.1% 0.7% 7%

Lateral hallucal sesamoid 0.1% 0% 0.1% 3%

Medial hallucal sesamoid  2.4% 0.6% 3% 0.1%

Total 3.6% 0.6% 4.2% 14.2%

Table 3 shows partitioning was found in 4.2% of the sesamoid bones; the lateral

hallucal sesamoid was found to be bipartite in 1(0.1%) of the radiographs, medial

hallucal sesamoid was found in 23(3.0%) radiographs, fifth metatarsal sesamoid was

found to be bipartite in 5(0.7%) radiographs and second metatarsal sesamoid was

found to be bipartite in 2(0.3%) radiographs and fourth metatarsal sesamoid was

found to be bipartite in 1(0.1%) radiograph.
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Figure 4: Anteroposterior views of radiographs of patients showing partitioning in
various sesamoid bones (A) Bipartite medial hallucal sesamoid; (B) Bipartite fourth

metatarsal; (C) Bipartite fifth metatarsal; (D) Bipartite lateral hallucal sesamoid

Table 3 and Table 4 shows the frequency of partition in the sesamoid bones
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4.3.2. Chi-square Test
Table 4.

Chi-square test of relationship between sesamoid bones of the foot and its partition

Value Df Asymptotic
Significance (2-sided)
Pearson Chi-Square 624.451°% 7 .000
Likelihood Ratio 209.339 7 .000
N of Valid Cases 910

a. 8 cells (50.0%) have expected count less than 5. The minimum expected count is .18.

*p< .05Chi-square test was performed to check the relationship between sesamoid
bones and its partition. Table 5 shows that there exists a significant relationship
between sesamoid bones and its partition in the population of TRNC because the p

value is less than 0.05.

4.3.3. Partitioning of Accessory Bones

There was no partition in the 118 accessory bones of the 788 radiographs that
was examined. Hence, the Chi-square test conducted showed no relationship. Table 8
shows that there is no Chi-square computed values for accessory bones and its
partition because all the accessory bones were not partitioned in the population of

TRNC.
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CHAPTER YV
Discussion

In the literature, the incidences of accessory bones in the foot were reported
as 14-36% (Cilli and Akcaoglu, 2005; Mellado et al., 2003; Kruse and Chen, 1995).
The incidence of accessory bones in our study was within the range as it was seen

15% in all subjects.

The frequent accessory bones in different studies are the os peroneum,
accessory navicular and os trigonum (Cilli and Akcaoglu, 2005). In our study, the
frequent accessory bone is the os trigonum (6.5%), followed by the os peronum
(4.3%) and accessory navicular (2.8%) (Table 1, Figure 1). The frequency rates in
our study were lower than the 15.4%, 11.5% and 13.7% reported by Kalbouneh et
al., (2021). A recent study by Candan et al., (2022), showed that os trigonum (9.8%),
accessory navicular bone (7.9%), and os peroneum (5.8%) were the most common

accessory ossicles which almost consistent with our study.

However, according to Coskun et al., (2009), the accessory navicular was the
most prevalent accessory bone in radiography investigations from Turkey with an
incidence of 11.7% followed by the os peroneum and os trigonum. Also, many other
studies reported the higher incidence of accessory navicular bone as the second
frequent bone after the os peroneum and os trigonum in their reports (Cilli et al.,

2005; Kalbouneh et al., 2017).

On the other hand, the frequency rates of the os intermetatarseum (0.4%), os
vesalinum (0.8%), os talotibiale (0.1%) and os calcaneus secundarius (0.1%) were
relatively low in our study which is almost consistent with previous studies (Table 1,
Figure 1). The other accessory bones os infranaviculare, os supranaviculare, os
supratalare, os subfibulare, os subtibiale were not seen. In a study by Lee et al., 2020,
the os vesalinum, os calcanei secundarius, os intermaectatarseum, os infranaviculare,

os supranaviculare were not seen. Also, these bones were rarely documented in a

study by Coskun et al., (2009).

Candan et al., 2022, reported the frequency rate of os supratalare (0.48%), os
calcanei secundarium (0.42%), os subfibulare (0.42%), os supranaviculare (0.36%),

os vesalianum (0.30%), os subtibiale (0.24%), os intermetatarseum (0.12%), and os
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subcalcis (0.12%). Our study shows that the frequency rate of accessory bones is

higher in females (11.9%) than in males (3.0%).

Table 5.

Comparison of the Frequency of Accessory Bones with Other Literatures

Accessory This Cosku Cilli Lee Kalboune Kalboune Canda
Ossicles stud net et et h et al., h et al., n et al.,

y al., al., al, 2017 2021 2022

2009 200 202
5 0

Os trigonum 6.5 23 23.6 5.8 26.1 15.4 9.8
Os peroneum 4.3 4.7 31.7 39 - 13.7 5.8
Accessory 2.8 11.7 28.6 34.0 229 11.5 7.9
navicular
Os 0.4 0.2 - - - 0.2 0.12
intermtatarseu
m
Os vesalinum 0.8 0.4 - - - 1.1 0.30
Os - 1.6 - - - 0.7 0.36
supranavicular
e
Os - - - - - 0.3 -
infarnaviculare
Os calcaneus 0.1 - - - - 0.3 0.42
secundarius
Os talotibiale 0.1 - - - - 0.4 -
Os supratalare - 0.2 - - - 0.3 0.48
Os subtibiale - - - - - 0.1 0.24
Os subfibulare - - - 1.7 - 0.6 0.42
Os subcalcis - - - - - - 0.12
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Furthermore, our study sought to determine the frequency of sesamoid bones.
Furthermore, our study aimed to show the frequency of sesamoid bones. The
prevalence of sesamoids in the foot varies greatly among individuals. Normally, the
sesamoid bones of the first metatarsophalangeal joint which is the hallucal sesamoids
are seen as a normal part of the bones of the body while the sesamoid on the lesser
toes are rarely seen. Congenital absence of the hallucal sesamoid is not so common
(Kiter et al., 2006). Although Sun et al., (2016) reported the absence of hallucal
sesamoid, there was no detection of the absence of hallucal sesamoid in this current

study.

The hallucal sesamoid bones were present in all radiographs (Table 2, Figure
2). Hallucal sesamoids that are bipartite are twice as abundant as those that are
multipartite (Helal, 1981). . The frequency of bipartite hallucal sesamoid was
reported to be between 1.8% to 34% by Bizarro, 1920. In this study, the frequency of
bipartite hallucal sesamoid is 3.0% which is within the range with previous
literatures. The bipartite medial hallucal sesamoid was 2.4% while the bipartite

lateral hallucal sesamoid was 0.1% (Table 3, Figure 4).

Some literatures recorded the presence of tripartite hallucal sesamoids (Arslan
et al., 2018), but in our study tripartite hallucal sesamoids were not detected. Also, in
the foot, the 2" -5™ digital sesamoids are commonly seen in the 2" and 5™ digits
than on the 3™ and 4 digits. In a Chinese study of 8,204 radiographs, sesamoid
bones at the MTP joint of the second, third, fourth, and fifth digits occurred at a rate
0f 3.08%, 0.39%, 0.69%, and 8.94%, respectively (Sun and Wang et al., 2016). In
another study by Coskun et al., (2009), In 0.4%, 0.2%, 0.1%, and 4.3% of instances,
MTP sesamoid bones were found in the second, third, fourth, and fifth digits.

In our present study, the frequency of MTP sesamoid bones found in the
second, third, fourth and fifth digits as 2.2%, 0.8%, 1.3% and 7.6% respectively
(Table 2, Figure 2). We also found out partition in sesamoid bones of some toes.
Bipartition occurred in the second metatarsal with a frequency rate of 0.3%, in the
fourth metatarsal with a frequency of 0.1% and in the fifth metatarsal with a

frequency rate of 0.7% (Table 3, Figure 4).
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There is also a pattern to the coexistence of partite hallux sesamoids and
sesamoids at other MTP joints, which can help with differential diagnosis. Sun et al.,
(2016) identified four different types of coexistences, with an overall prevalence rate
01 0.42%. Also, Sun et al., (2018) also detected 9.6% of feet with extra MTP
sesamoids and 90.4% of feet with only hallux sesamoids, 10.89 % and 89.11% of
feet with and without extra MTP sesamoids were also found respectively. Partition
was found in 7.17% of feet with only hallux sesamoids and 3.93% of feet with extra
sesamoids (Sun et al., 2018).0One foot may have many accessory bones (O’Rahilly,
1957). In our study, we also found the coexistence of two different sesamoid bones
in 72 (9.1%) radiographs, coexistence of two different accessory bones in 5 (0.6%)
radiographs and coexistence of sesamoid and accessory bones in 114 (14.5%)
radiographs (Figure 3). However in a study by Coskun et al., (2009), the reported
frequencies for the coexistence of two different accessory ossicles and coexistence of

accessory ossicles with sesamoid bones in the feet were 6% and 7% respectively.

Anatomically, the interphalangeal sesamoid of the hallux is a variation with a
reported incidence of 2—13% (Nwawka et al., 2013). However, the frequency of
interphalangeal sesamoid in our study was observed to be 0.6%. This agrees with a
prevalence rate reported by Candan et al., (2022), but higher prevalence has been
reported by Coskun et al., (2009), Arslan et al., (2018) and Sun et al., (2016) (2%,
34.6% and 59.22% respectively). The use of computed tomography, which is more
sensitive than plain radiography in finding sesamoid bones, may have contributed to
the study by Arslan et al., (2018) high prevalence rate of the hallucal interphalangeal

sesamoid bone.



Table 6.

Comparison of the Frequency of Sesamoid Bones with Other Literatures
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Sesamoid This Cosku Sun Long Sun Canda Arsla Udoak
Bones stud net and oet et n et n et a and

y al., Wan al, al.,, al., al., Didia

2009 get 2013 201 2022 2018 2013
al., 8
2016

Hallucal 100. 100 99.96 100 100 100 100 81.5
sesamoid 0
Bipartite 30 27 - 1.0 7.17 1.8 89.8 -
hallucal
sesamoid
Second 2.2 0.4 3.08 2.8 3.15 0.6 2.0 -
metatarsal
sesamoid
Third 0.8 0.2 039 1.2 0.40 0.06 0.7 -
metatarsal
sesamoid
Fourth 1.3 0.1 0.69 1.8 0.72 0.6 1.1 -
metatarsal
sesamoid
Fifth 76 43 894 192 9.06 5.8 14.6 -
metatarsal
sesamoid
Bipartite 5" 0.7 - 8.94 - - - 3.2 -
metatarsal
sesamoid
First 0.6 2 59.2 42 - 0.7 34.6 -
interphalange

al sesamoid
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Numerous reasons, such as interethnic disparities, intergenetic factors, and
mechanical stressors, may be to blame for the significant variations in the occurrence
of sesamoid bones in the foot documented in various literatures (Bizarro, 1921). The
genetic and/or environmental variables that may be to blame for the variations in the

occurrence of sesamoid bones in various populations will likely require further study.
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CHAPTER VI

Conclusion and Recommendations

6.1. Conclusion

This study provides a thorough account with a focus on the frequency of
sesamoid and accessory foot bones in the studied group of TRNC population. The
findings of the study (accessory bones) appear to be very different from similar
findings in other communities and literatures. The study's data indicate that

individual differences in sesamoid and accessory bone frequency are significant.

A detailed understanding of the bones is necessary to aid clinicians in the
identification and treatment of bone problems that are frequently ignored in patients

who present with foot pain and discomfort.

6.2. Recommendations

This study suggests using additional radiological tests like scintigraphy, CT,
MRYI, and ultrasound to better understand the presence and disease of the bones in

order to avoid mistaking them for fractures in much greater numbers of the subjects.
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