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SUMMARY: The aim of this study is to identify the prevalence and distribution patterns of sesamoid bones at the
metacarpophalangeal (MCP) and interphalangeal (IP) joints and to determine if there is an association between the phsteinsion
and age, gender, and hand side. Patients who had a direct radiograph of the hand obtained between 2019-2020 wereyretrospectivel
evaluated. All radiographs were evaluated in terms of the prevalence, coincidence, and distribution patterns of sesafEddraees.
of an association between distribution patterns and age, sex and side was also assessed. A total of 1501 hand radiogiapks were
into the study. There were 12 different patterns of sesamoid bone distribution. The most common distribution patterresescthefpr
sesamoid bone at the first MCP joint only (25.8 %). There was a positive correlation between the second and third MG §&bond a
MCP, second and first IP, third and fourth MCP and fifth MCP and first IP joints. The pattern with a sesamoid bone &€ jbiat
only was more prevalent among males, whereas the pattern involving coincidence of sesamoid bones at the first, secdh@nfifth MC
first IP joints was more prevalent among females (p<0.001, p=0.031). A positive correlation was observed between agenbed the nu
of MCP joints with sesamoid bones (p<0.001). The number of MCP joints with sesamoid bones was found to be higher in females
(p<0.001).This study is important in that it provided anatomical data that can be guiding for clinicians in terms of drabmasiagement
of hand disorders.
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INTRODUCTION

Sesamoid bones are small, oval, or rounded bonktsamati & Igbigbi, 2001; Dharagt al, 2007; Amalet al,
embedded in tendons, developing at locations where tend@tk.1). The third and fourth MCP joints were reported to have
are in close proximity to the bones and joints. Sesamdide lowest incidence of sesamoid bones (Kaisa., 2012;
bones are generally found in hands and feet. However, thEyng et al, 2017; Kooet al, 2017; Civaret al, 2020). The
can also be present in different locations such as the wifigct that the reported prevalence values vary greatly between
(pisiform bone) or knee (patella). While some sesamoidiifferent studies is thought to stem from the differences in
such as the pisiform bone and patella exist in all individualsthnic origin and genetic variations (Yammine).
the distribution and prevalence of sesamoid bones of the
hand exhibit a wide range of variations. Almost all adults Sesamoid bones, which are considered normal
have a sesamoid bone at the first metacarpophalangaaatomic variants, are generally asymptomatic and they are
(MCP) joint, whereas the prevalence of sesamoid bonesusually encountered as incidental radiographic findings.
other MCP and interphalangeal (IP) joints is highly variabl€hey rarely become symptomatic due to fractures or
(Yammine, 2014; Chest al, 2015). The reported prevalencedegenerative processes. However, sesamoid bone
for other sesamoid bone locations varies greatly from 3.pathologies are usually overlooked since physicians focus
64 % for the second MCP joint to 0-76.5 % for the fifttmore on larger bones. Another issue in routine practice is
MCP joint and 5-100 % for the first IP joint (Bizarro, 1921 that sesamoid bones which are rather rare can misdiagnosed
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as avulsion fractures in trauma cases, since such bonessides. Spearman’s correlation coefficient was used to evaluate
not commonly known by all clinicians. This may lead tdhe coincidence of sesamoid bones at the MCP joints. The
overtreatment or the use of cross-sectional imaging methamsrelation between age and the number of joints with sesamoid
such as computed tomography (CT), resulting in highéiones was also evaluated with the Spearman correlation
radiation exposure. Therefore, it is of utmost importance amalysis. g0.05 was considered statistically significant.
know the localization, prevalence and distribution of
sesamoid bones. The literature contains various studies on
the prevalence of sesamoid bones of the hand. HoweMRESULTS
details regarding the coincidence of specific distributions
of sesamoid bones of the hand, particularly the association
between the distribution patterns and age, sex and hand side, Of the 1501 patients included in the study, 695 (46.3
have not been sufficiently examined. The aim of this stud) were female and 806 (53.7 %) were male. The mean age
is to identify the prevalence and the distribution patterns wfas 42.01 years (range=18-96 years). Among 1501 hand
sesamoid bones at the MCP and IP joints and to determineaifliographs, 751 (50.1 %) belonged to the right side and
there is an association between the distribution patterns af&D (49.9 %) to the left side.
age, sex and hand side.
All patients had a sesamoid bone at the first MCP joint
(100 %). The second highest prevalence, i.e. 58.3 % (876/
MATERIAL AND METHOD 1501), of sesamoid bones was observed at the fifth MCP joint.
Sesamoid bones were detected at the second MCP joint in 40
% of the patients (601/1501) and at the first IP joint in 32.5 %
This retrospective study was approved by thefthe patients (488/1501). The rarest sesamoid bone locations
Institutional Review Board of Izmir Katip Celebi Universitywere the third MCP joint with 0.5 % (8/1501) prevalence and
(IRB#1007). Since the study was retrospective, informate fourth MCP joint with 0.1 % (2/1501) prevalence.
consent of the patients and providers was not required.
There were 12 different patterns of sesamoid bone
Patient Inclusion and Radiologic EvaluationPatients who distribution (Table I). There was a sesamoid bone at one of
had a direct radiograph of the hand obtained between Janufigy MCP joints in 25.9 % of the patients, at two joints in
2019 and January 2020 were retrospectively evaluatedD.6 %, three joints in 29.7 %, four joints in 13.6 % and five
Patients who had history of hand surgery, congenital hajaints in 0.2 % of the patients. The most common distribution
anomalies, those who had radiographs of insufficiemattern was the one that involved the presence of a sesamoid
diagnostic quality and patients under 18 years old web®ne at the first MCP joint only (388/1501 radiographs, 25.8
excluded from thetudy. Hand radiographs of 1501 patient86) (Fig. 1), followed by the patterns involving the
(695 females, 806 males, mean age 42.01) who did not meeincidence of sesamoid bones at the first and fifth MCP
the exclusion criteria were included in the study. All patienieints (273/1501 radiographs, 18.2 %) (Fig. 2) and at the
had posteroanterior (PA) and oblique direct hand radiograpffisst, second and fifth MCP joints (261/1501 radiographs,
Radiographs were obtained digitally using Picture archivingj7.3 %) (Fig. 3), respectively. The least common patterns
communication system (PACS) and radiographic evaluationvolved the presence of sesamoid bones at all MCP joints
was performed with the PACS software. except the third (1/1501 radiographs, 0.1 %) (Fig. 4) and
fifth MCP (1/1501 radiographs, 0.1 %) joint and the pattern
All radiographs were evaluated by a radiologist andith sesamoid bones at the first, second, third and fifth MCP
an orthopedist in terms of sesamoid bone presence. Aaiyd the first IP joint (3/1501 radiographs, 0.2 %) was also
discrepancy was subsequently resolved by consensus. &neong the least common patterns (Fig. 5). Spearman’s
prevalence and coincidence of the identified sesamoid borgesrelation coefficient was used to evaluate the coincidence
were determined. The data on patient age, sex and hand siflsesamoid bones at the MCP joints (Table Il). Since
were noted from hospital records. Presence of an associats@samoid bones are consistently present at the first MCP
between distribution patterns and age, sex and hand sjdiat, there was no correlation between the first and any other
was assessed. MCP joints of the hand with respect to the presence of
sesamoid bones. Concerning the coincidence of sesamoid
Statistical Analysis.Data was analyzed with the SPSS softbones, there was a positive correlation between the second
ware version 24.0 (IBM, Armonk, NY). Chi-square test wagand third MCP joints (r=0.095; p<0.001), the second and
used to determine if there was a significant difference in terrfifth MCP joints (r=0.319; p<0.001), the second and first IP
of sesamoid bone distribution patterns between sexes and hgmdts (r=0.158; p<0.001), the third and fourth MCP joints
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Table |. Distribution patterns of sesamoid bones at the MCP and IP joints.

MCPand IP joints Hand side Sex Total
MCP1 MCP2 MCP3 MCP4 MCP5 IP1 Right L eft Male Female
+ 206 182 237 151 388 (25.8 %)
+ + 131 142 139 134 273 (18.2 %)
+ + + 121 140 132 129 261 (17.3 %)
+ + + 95 103 87 111 198 (13.2 %)
+ + + 69 68 60 77 137 (9.1 %)
+ + 52 50 46 56 102 (6.8 %)
+ + 50 34 42 42 84 (5.6 %)
+ + + 22 27 21 28 49 (3.3 %)
+ + + + 2 2 1 3 4 (0.3 %)
+ + + + + 2 1 1 2 3(0.2%)
+ + + + - 1 1 - 1(0.1 %)
+ + + + 1 - - 1 1(0.1 %)

MCP: Metacarpophalangeal, IP: Interphalangeal.

Fig. 1. Posteroanterior radiograph shows sesamoid bone (arrg A J y
only at theT fifst metacarpopha_langeal joint which is the mo : }n_ 44
common distribution of sesamoid bones of the hand. Fig. 2. Posteroanterior radiograph shows sesamoid bones (arrows)
at the first and fifth metacarpophalangeal joints which is the second
most common distribution of sesamoid bones of the hand.
(r=0.234; p<0.001) and between the fifth MCP and first IP
joints (r=0.151; p<0.001).
Considering the relationship between the number
Considering the differences between sexes and haotlMCP joints with sesamoid bones and age, sex and
sides in terms of the prevalence of twelve differentide, a positive correlation was observed between age and
distribution patterns, it was found that the pattern with the number of MCP joints with sesamoid bones, which
sesamoid bone at the first MCP joint only was significantljneant that the number of joints with sesamoid bones
more prevalent among males, whereas the pattern involvieghibited an increase in parallel to increasing age
coincidence of sesamoid bones at the first, second, fifth M@R=0.102; p<0.001). The number of MCP joints with
and first IP joints was significantly more prevalent amongesamoid bones was found to be higher in females
females (p<0.001, p=0.031, respectively) (Table IlI). Therg@<0.001). There was no statistically significant
was no significant difference between the hand sides in ternedationship between the number of MCP joints with
of distribution patterns (p>0.05) (Table Il1). sesamoid bones and side (p=0.090) (Table V).
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Table 1. Coincidence of sesamoid bones at MCP and IP join
MCP: Metacarpophalangeal, IP: Interphalangeal, r: Spearma
correlation coefficient, a: no correlation.
Joints Second  Third Fourth Fifth First IP
First MCP

T a a a a a

p - - - - .

Second MCP

r 0.095 a 0.319 0.158

p <0.001 - <0.001 <0.001

Third MCP

T 0.234 a a

p <0.001 - -

Fourth MCP

T a a

p - .

Fifth MCP v

r 0.151 CAR g
p <0.001 Fig. 3. Posteroanterior radiograph shows sesamoid bones (arrows)

at the first, second and fifth metacarpophalangeal joints.

Table 1ll. Comparison of distribution patterns in terms of sex. MCP: Metacarpophalangeal, IP: Interphalangeal.

Distribution patterns Sex Hand side

Femal e Male P Right Left P
MCP1
Negative 583 (79.4 %) 530(69.1 %) <0.001 545 (72.6 %) 568 (75.7 %) 0.162
Positive 151 (20.6 %) 237 (30.9 %) 206 (27.4 %) 182 (24.3 %)
MCP1+2
N egati ve 692 (94.3 %) 725 (94.5 %) 0.836 701 (93.3 %) 716 (95.5 %) 0.073
Positive 42 (5.7 %) 42 (5.5 %) 50 (6.7 %) 34 (4.5 %)
MCP1+5
Negati ve 600 (81.7 %) 628 (81.9 %) 0.947 620 (82.6 %) 608 (81.1 %) 0.454
Positive 134 (18.3 %) 139 (18.1 %) 131 (17.4 %) 142 (18.9 %)
MCP1+I1P1
Negative 678(92.4 %) 721 (94 %) 0.209 699 (93.1 %) 700 (93.3 %) 0.843
Positive 56 (7.6 %) 46 (6 %) 52 (6.9 %) 50 (6.7 %)
MCP1+2+5
Negati ve 605 (82.4 %) 635 (82.8 %) 0.852 630 (83.9 %) 610 (81.3 %) 0.192
Positive 129 (17.6 %) 132 (17.2 %) 121 (16.1 %) 140 (18.7 %)
MCP1+2+IP1
Negati ve 706 (96.2 %) 746 (97.3 %) 0.241 729 (97.1 %) 723 (96.4 %) 0.465
Positive 28 (3.8 %) 21 (2.7 %) 22 (2.9 %) 27 (3.6 %)
MCP1+5+IP1
Negative 658 (89.6 %) 707 (92.2 %) 0.088 682 (90.8 %) 683 (91.1 %) 0.864
Positive 76 (10.4 %) 60 (7.8 %) 69 (9.2 %) 67 (8.9 %)
MCP1+2+5+IP1
Negative 623 (84.9 %) 680 (88.7 %) 0.031 656 (87.4 %) 647 (86.3 %) 0.535
Positive 111 (15.1 %) 87 (11.3 %) 95 (12.6 %) 103 (13.7 %)
MCP1+2+3+5
Negati ve 731 (99.6 %) 766 (99.9 %) 0.364 749 (99.7 %) 748 (99.7 %) 1.000
Positive 3 (0.4 %) 1 (0.1 %) 2 (0.3%) 2 (0.3%)
MCP1+2+4+5 0.500
Negative 734 (100 %) 766 (99.9 %) 1.000 751 (100 %) 749 (99.9 %)
Positive - 1 (0.1 %) - 1 (0.1 %)
MCP1+2+3+5+IP1
Negative 732(99.7 %) 766 (99.9 %) 0.484 749 (99.7 %) 749 (99.9 %) 1.000
Positive 2 (0.3 %) 1 (0.1 %) 2 (0.3%) 1 (0.1 %)
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Amar et al; Koseet al; Chenet al). However, most of
these studies have not evaluated the coincidence of sesamoid
bones, thereby providing prevalence values for each
sesamoid bone separately. In this respect, our study, which
had the largest series of cases from the Turkish population,
is one of the rare studies.

In the present study, all patients (100 %) had a
sesamoid bone at the first MCP joint. Other joints with the
highest prevalence of sesamoid bones were the fifth (58.3
A X : A B - ¥ 5 %) and second (40 %) MCP joints, respectively. Considering

o;[Qer rgle\_/ant studies conducted with_the Turkish population,
distribution of sesamoid bones (arrows) at the first, second, fou ese findings were found to be consistent with the literature

and fifth metacarpophalangeal (MCP) joints. Note that the sesamélioS€ €t al, 2012; Kooet al; Civanet al). In a study by
bones on the second and fifth MCP joints are more identifiable ffoseet al the prevalence values of sesamoid bones at the
oblique view. first MCP, fifth MCP and second MCP joints were reported

to be 100 %, 53.2 % and 36.6 %, respectively. According to
another study by Civast al the highest prevalence of
sesamoid bones was observed at the first MCP joint (100
%), followed by the fifth (62.5 %) and second (36.6 %) MCP
joints. Unlike these studies, our study showed a higher
prevalence of sesamoid bones at the IP joint, i.e. 32.5 %
(21.3 % in the study by Kos al and 18.6 % in the study

by Civanet al. While there are considerable similarities
between studies conducted with the same ethnic groups, it
is apparent that prevalence may vary, as observed in sesamoid

i j 3 : L o | SR bones of the IP joint.
Fig. 5. Posteroanterior (a) and oblique (b) radiographs show a rare

distribution of sesamoid bones (arrows) at the first, second, third,
fifth metacarpophalangeal and first interphalangeal joints.

Fig. 4. oSfé}éanterior (a) and oblique () radographs showar

Considering the distributions for other ethnic groups,
the results were similar for those of Mediterranean, Arabic
Table IV. Comparison of the number of MCP and IP joints Witf?nd European ethnic _O”gm’ whereas the Secon.d highest
sesamoids in terms of age, sex and hand side. mcprevalence of sesamoid bones followed by the first MCP
correlation coefficient. fifth in studies conducted with the Chinese population (Chen
et al; Tinget al). Reviewing all studies conducted with the

Comparisons Numbeiv?tfhl\fecsgﬁfdﬁp Joints P Turkish population and other populations from the literature,
Age it was found that the lowest prevalence of sesamoid bones
r 0.102 <0.001 was commonly observed in the third and fourth MCP joints
Sex (Msamati & Igbigbi; Dharaet al; Amaret al; Koseet al;
Female 2.47+0.04 <0.001 Chenet al; Tinget al; Civanet al).

Male 2.21£0.04 :

Hand side In the literature, studies on the coincidence of
Right 2.2940.04 0.090 sesamoid bones of the hand and the resulting distribution
Left 2.38+0.04 ’

patterns are very scarce (Joseph, 1951;dtat; Al Khabori

et al, 2021) and only one study has been conducted with

the Turkish population (Koset al). The present study

DISCUSSION showed that sesamoid bones of the hand exhibited 12
different distribution patterns. Among these, the most
common pattern was the one that involved the presence of a
sesamoid bone at the first MCP joint only. Similarly, the

There are numerous studies investigating themost common distribution pattern was the one with a
prevalence of sesamoid bones of the hand among vari@esamoid bone at the first MCP joint only, in studies by Kose
ethnic groups (Bizarro; Msamati & Igbigbi; Dharapal; et al and Tinget al Unlike the results of this study, Al
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Khabori et al and Joseph reported the most commo®ur study has some limitationsThe study is retrospective
distribution pattern to be the one with sesamoid bones at ihedesign and involves unilateral standard radiographic
first and fifth MCP joints. However, none of the previousmages. Comments on the prevalence of bilateral sesamoid
studies investigated whether there was a significabbnes could not be provided since radiographs employed in
difference between sexes and sides in terms of tltgs study were unilateral. Another limitation of the study is
distribution patterns. In this respect, our study is the firghat non ossified sesamoids may have been missed, since
study to investigate if there was such a significant differenomly plain radiographs were used for evaluation.
and it showed that the pattern with a sesamoid bone at thbservational errors can be reduced in studies employing
first MCP joint only was more prevalent among malesCT or magnetic resonance imaging (MRI). The strengths of
whereas the pattern involving coincidence of sesamoid borms study consist of the large sample size and the fact that
at the first, second, fifth MCP and first IP joints was morall radiographs were obtained with a digital x-ray machine.
prevalent among females. There was no significant different@erefore, sesamoid bones could be identified more
between hand sides in terms of distribution patterns. accurately by changing the parameters such as contrast and
brightness, as desired. Moreover, observational errors could
Concerning the coincidence of sesamoid bones, it was reduced since evaluations were independently performed
reported that there was a positive correlation between thg a radiologist and an orthopedist.
second and third MCP joints and the second and fifth MCP
joints in the study by Al Khaboet al Our study also showed In conclusion, we reported the prevalence,
a positive correlation between the same joints as well dsstribution patterns and coincidence of MCP sesamoid
between the second MCP and first IP joints, third and fourbones by identifying 12 different patterns of sesamoid bone
MCP joints and between the fifth MCP and first IP jointdistribution with a large sample size consisting of the Turkish
This shows that there is a relationship between each sesanpmgulation. Sesamoid bones of the hand may lead to
bone development. This tendency of sesamoid bonescmnfusion, since they are frequently overlooked in patients
incidentally develop according to certain models at the MQbtesenting with pain and they can be misdiagnosed as frac-
and IP joints may reflect the influence of genetic factorsires in trauma patients. Therefore, this study is important
(Scranton Jr. & Rutkowski, 1980). On the other hand, it was that it provided anatomical data that can be guiding for
also theorized that local mechanical stress on the MCP jogtinicians in terms of diagnosis and management. The results
could have an impact on sesamoid bone developmaesitthis study have shown that the most common distribution
(Scranton Jr. & Rutkowski). It is possible to say that thpattern of sesamoid bones of the hand is the one with
distribution of sesamoid bones of the hand is affected lsgsamoid at the first MCP joint only and there is a positive
both genetic and environmental factors, considering the famirrelation between certain joints in terms of sesamoid bone
that there are various sesamoid bone distribution pattemresence. Moreover, the number of joints with sesamoids
and there is a positive correlation between certain joints, @as found to increase with age.
seen in this study.

The present study also showed that there wasYéLDIZ, G.; GURSOY, M.; BULUT, T.; METE, B. D. &
positive correlation between age and the number of joinf&BAN, I. Patrones de prevalencia, coincidencia y distribucion
with sesamoid bones, which meant that the number of joirft§ 0 huesos sesamoideos de la mane. J. Morphol., 39
with sesamoid bones exhibited an increase in parallel to a&@:1399-1405, 2021.

In a study ]Py Suat a_la(2_017), mvestlgﬁtlrllg the (lilsl,\;r_ll?;u_or_] RESUMEN: El objetivo de este estudio fue identificar la
patterns of sesamoids In metatarsopha angeal ( ) JO”A‘;Bﬁa'valenciraly los patrones de distribucion de los huesos sesamoideos
it was reported that the number of sesamoid bones aggias articulaciones metacarpofalangicas (MCF) e interfalangicas
number of MTP joints with sesamoids had a positivar) y determinar si existe una asociacién entre los patrones de
correlation with age, wherein the number of sesamoid bondistribucion y la edad, el sexo y el lado de la mano; fueron evalua-
and the number of joints with sesamoids increased with agg@s retrospectivamente radiografias de la mano obtenidas en 2019-
(Sunet al). Ossification of sesamoids typically starts beforg020. Todas las radiografias se evaluaron en términos de preva-
the age of 20 and continues throughout life. Once they dfgcia, coincidencia y patrones de distribucion de los huesos
ossified, sesamoid bones become visible on radiographs. Sgpamoideos. También se evalud la presencia de una asociacion

et al considered the positive correlation they found a%ntre los patrones de.d'smbuc'on yla edad_, el Sexoy el lado. Se
incluyeron en el estudio un total de 1501 radiografias de mano. Se

indigator that ossification of sesamoid_s _at MTP J-Oimﬁbservaron 12 patrones diferentes de distribuciéon de los huesos
continues after the age of 20 (Senal). Similar findings  sesamoideos. El patrén de distribucién mas coman fue la presen-

obtained in the present study also suggest that sesam@ifide hueso sesamoideo solo en la primera articulacion MCF (25,8
ossification at MCP joints is a lifelong process. %). Hubo una correlacién positiva entre la segunda y la tercera
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MCF, la segunda y la quinta MCP, la segunda y la primera IF, Gorresponding Author:

tercera y cuarta MCF y la quinta MCF y las primeras articulacidugrul Bulut, AssocProf, MD

nes IF. El patrén con un hueso sesamoideo en la primera articuianir Katip Celebi University

cion MCF fue mas prevalente entre los hombres, mientras queralculty of Medicine

patrén de coincidencia de los huesos sesamoideos en la primAtafurk Training and Research Hospital
segunda, quinta articulaciéon MCF y la primera articulacién IF fuBepartment of Orthopaedics and Traumatology
mas prevalente entre las mujeres (p <0.001, p = 0,031). Se obs&%860, Basin Sitesi

una correlacion positiva entre la edad y el nUmero de articulaciarabaglar 1zmir

nes MCF con huesos sesamoideos (p <0,001). El nimero de artiRKEY

culaciones MCF con huesos sesamoideos era mayor en las muje-

res (p <0,001). Este estudio es importante debido a que proporcio-

no datos anatémicos que pueden ser una guia para los médicds-email: drtugrulbulut@yahoo.com

el diagndéstico y tratamiento de los trastornos de la mano.
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