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SUMMARY: The purpose of this study was to examine the plain anteroposterior radiographs of the hands in Turkish subjects in
order to determine the prevalence of sesamoid bones and their distribution. A total of 923 hand radiographs from 459 men and 464
women with a mean age of 43.76+14.8 years (range, 18-85 years) were examined. Two sesamoid bones (ulnar and radial) were always
present at the metacarpophalangeal (MCP) joint of the thumb (100%). One sesamoid bone in the thumb interphalangeal (IP) joint was
observed in 21.3% of the cases. The prevalence of sesamoid bone of the index and little MCP joint were 36.6% and 53.2% respectively.
Sesamoid bones palmar to the MCP joints of the middle finger and ring finger were rare; the incidence for these locations being 1.3% (12
hands) and 0.9% (8 hands), respectively. There were no significant differences between left and right hand digits. The distribution of
sesamoid bones in different locations between male and female subjects were statistically similar in 1st IP joint (p=0.530), 4th MCP
(p=0.631), 5th MCP (p=0.067) joints. However, the sesamoid bones in 2nd MCP and 3rd MCP joints were statistically more frequent in
female subjects (p=0.024 and p=0.018 respectively). The present study represents the first report on the prevalence and distribution of
sesamoid bones in the hand in Turkish subjects. The prevalence of sesamoid bones in Turkish population is considerably different from
the Africans and Europeans, but rather resembles Mediterranean and Arab populations.
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INTRODUCTION

Sesamoid bones are small round or oval shapedriations, and are often recognized as an incidental
nodules that are imbedded within certain tendons. They asgdiograph finding in clinical practice (Amat al).
called sesamoid bones, because they are similar in size &wivever, they may participate in various disease processes
shape to the flat oval seed of Sesamum Indicum, an anciéMood). Traumatic conditions include acute fracture, stress
East Indian plant used for purging by the Greeks (Agnar fracture, and pseudoarthrosis (Fig. 1) (van derdtel,
al., 2011; Wood, 1984). Sesamoid bones are typically fourdd®95). Neoplastic and arthritic conditions are also
in locations where a tendon passes over a joint, such asemeountered, as well as inflammatory and degenerative
hand, wrist, knee, and foot. Sesamoid bones have sodigorders (Havulinnat al, 2005; Parks & Hamlin, 1986;
functions. They act to protect the tendon and to increase ithitehouseet al, 2005).
mechanical effect by holding the tendon further away from
the center of the joint thus increasing its lever arm. In the hand the sesamoid bones are found on the pal-
Furthermore, they modify the pressure, diminish the frictiomar surface of the several joints. Two, of which the medial
and, occasionally alter the direction of muscle pull (Aetar is the the larger, are constant at the metacarpophalangeal
al.; Sarinet al, 1999). Excluding some exceptionaljoint of the thumb; one at the interphalangeal joint of the
circumstances such as congenital agenesis, certain sesarttaithb; one is frequently present in the corresponding joint
bones are invariably present in all individuals like patellaf the little finger, and one (or two) at the same joint of the
However, some sesamoid bones are subject to variations simetex finger. Sesamoid bones are also found occasionally at
as sesamoid bones of the hand. Therefore, these varigbemetacarpophalangeal joints of the middle and ring fingers
sesamoid bones are generally considered normal anatomiel at the distal interphalangeal joint of the index finger. It
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of the hand were not demonstrated. Finally, antero-poste-
rior and oblique hand radiographs of 923 (459 male and 464
female) patients with a mean age of 4317488 years (range,
18-85 years) were eligible and included in this study. There
were 530 right and 393 left hand radiographs. All radiographs
were of a single hand from each patient, either right or left.
The presence of sesamoid bones in various digits and their
distribution was recorded by two orthopedic surgeons
independently at separate times and any discrepancy was
subsequently resolved by consensus. Data on patient age,
gender, and hand laterality (right vs. left) were recorded from
hospital records. Continuous variables were stated as mean
and standard deviation and categorical variables as
percentage and frequency distribution. The differences
between the sesamoid bones at a particular location and the
side and sex were analyzed using Pearson Chi-Square Test.
A P-value < 0.05 was considered statistically significant.

RESULTS

In the thumb, two sesamoid bones at the
etacarpophalangeal (MCP) joint were present in all subjects
? 00%). One sesamoid bone was seen palmar to the
interphalangeal (IP) joint of the thumb in 197 hands giving
an incidence of 21.3%. One sesamoid bone was found pal-
mar to the MCP joint of the index finger in 338 hands

is well known that there is wide variation in the prevalenc&owmg an incidence of 36.6%. In the little finger one

and distribution of sesamoid bones of the hand in diﬁeregésamoid bone was seen palmar to the MCP joint in 491

ethnic groups (Msam_au & Igbigbi, 2005). Howeve_r, t_h%ands showing an incidence of 53.2%. Sesamoid bones pal-

pﬁar to the MCP joints of the middle finger and ring finger

\eA}ere rare; the incidence for these locations being 1.3% (12
o )

The purpose of this study was to examine the plalhands) and 0.9% (8 hands), respectively. The overall

anteroposterior radiographs of the hands in Turkish Subjetﬁé]gtrlbutlon of sesamoid bones and their percentage incidence

. ) . 3hown in Figure 2. The distribution of sesamoid bones in
in order to determine the prevalence of sesamoid bones zmé

R . ifferent locations between male and female subjects were
their distribution. Furthermore, we analyzed the dmerenc%?atistically similar in 1st IP joint (p=0.530), 4th MCP
between gender and laterality. ) X

(p=0.631), 5th MCP (p=0.067) joints. However, the sesamoid
bones in 2nd MCP and 3rd MCP joints were statistically
more frequent in female subjects (p=0.024 and p=0.018
respectively) (Table I). There was no statistically significant
difference between the laterality and the frequency of
sesamoid bones in all locations (Table 11). The most common
érrangement of sesamoid bones was absence of all sesamoids
Y6nes in all locations except 1st MCP joint (Fig. 3). The
o . . - mmon arrangement of sesamoid bones is summarized in
indications from p'Ct“Te ?fch""”g a_nql communicatio able 1. The frequency of different sesamoid arrangements
systems (PACS) and institutional clinical database. etween gender and laterality was statistically similar

excluded 94 hand radiographs, in which the sesamoid bogiéo.zze and p=0.290 respectively). In one patient, the

were nqt clearly d_epicted (_Jlue to_ either incorrect patie samoid bone of the 2nd MCP joint and in another patient
positioning making it impossible to judge about the presente. <osamoid bone of the 5th MCP joint was double in
of sesamoid bones or all metacarpal and phalangeal bOBSEfiguration (Fig. 4)

Fig. 1. 30 year-old male patient with fracture of ulnar sesamoid
the thumb (white arrow shows the fracture).

of the hand in Turkish population has not been reported y

MATERIAL AND METHOD

We retrospectively reviewed consecutive adul
patients (>18 years of age) whom hand radiographs w
taken between January 2011 and December 2011 for
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Fig. 3. The most common arrangement of sesamoid
bones in Turkish subjects.

Fig. 2. The distribution of sesamoid bones and their prevalence in the hand.

ARAF- IKI YONHU) (SoL)
bo

Fig. 5. Superimposition of the radial
sesamoid bone with the first
metacarpal head. Black arrow shows
the ulnar sesamoid which is clearly

Fig. 4. a. 32 year old male with distal phalangeal fracture had bipartite sesamoid in 2nd Mgdent, white arrows show the
joint. b. 28 year old female patient had a bipartite sesamoid in 5th MCP joint (White arrdi@dow of the radial sesamoid.
show the sesamoid bones).
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Table |. Differences between male and female subjects. P values are the results of Pearson Chi-Square test.

1st IP 1st MCP 2nd MCP 3rd MCP 4th MCP 5th MCP
M ale (n= 459) 99 (21.3%) 459 (100%) 155 (33.4%) 2 (0.4%) 4 (0.9%) 235 (50.6%)
Female (n= 464) 98 (21.4%) 464 (100%) 183 (39.9%) 10 (2.2%) 4 (0.9%) 256 (55.8%)
Significance (p value) 0.530 -- 0.024 0.018 0.631 0.067

Table II. Differences between right and left hands. P values are the results of Pearson Chi-Square test.

1st IP 1st MCP 2nd MCP 3rd MCP 4th MCP 5th MCP
Right (n=530) 117 (22.1%) 530 (100%) 192 (36.2%) 10 (1.9%) 5 (0.9%) 284 (53.6%)
L eft (n=393) 80 (20.4%) 393 (100%) 146 (37.2%) 2(0.5%) 3 (0.8%) 207 (52.7%)
Significance (p value) 0.292 - 0.413 0.058 0.534 0.417

Table Ill. Most common arrangement of sesamoid bones. [(+) designates the presence, and (-) designates the absencbaisesamoid

1st MCP 1stIP 2nd MCP 3rd MCP 4th MCP 5th MCP Percentage (Frequency)
+ - - - - - 30.7% (283)
+ - - - - + 19.9% (184)
+ - + - - + 19.3% (178)
+ - + - - - 7.3% (67)
+ + + - - + 6.9% (64)
+ + - - - - 6.0% (55)
+ + - - - + 5.7% (53)
+ + - - - - 2.2% (20)
+ Other combination of arrangements which included 3rd and/or 4th MCP 29%(19)
DISCUSSION

Several radiographic studies have documented theay be an explanation for this different percentage. In
prevalence and distribution of sesamoid bones of the haBizarro’s hand x-ray series (total 112 hand radiographs) 54
in different ethnic groups (Table V). The overall prevalencsubjects were between 15-25 years of age. Although, the
of sesamoid bones palmar to the MCP joint of the thuntitvo sesamoid bones in the thumb MCP joint ossifies early
ranged between 98.2%-100% in previous studies. In oat around 10 years of age, ossification thus visibility on x-
study and all other studies, authors stated that two sesammig may be completed at around 15 years of age (Bizarro).
bones (ulnar and radial) are constant in all cases; expBttarap et al. examined thirty-six 15-year-old children and
Bizarro (1921) and Amaeat al Bizarro found two cases who found 10 children lacking sesamoid bones palmar to the MCP
lack these almost invariably present sesamoids, and in gamt (Dharapet al, 2007). This may be the reason why Bi-
case it appeared as a single bone on the ulnar side. Onzaeo found two subjects who lack these sesamoids before
other hand, Amaet al reported that 27.83% of the caseshese sesamoids ossified. Furthermore, Goldberg et al.
had only one sesamoid bone palmar to the MCP joint of thessected 50 cadavers, all of whom were elderly individuals.
thumb (Amaret al). This percentage is considerably highThey found that two sesamoids were constantly present in
compared to the previously published studies. In standaali the dissections (Goldberg & Nathan, 1987). It can be
hand radiographs (antero-posterior and oblique views), thencluded that two sesamoid bones (radial and ulnar) pal-
radial sesamoid bone is seen as a shadow just behind riie to the MCP joint of the thumb is found in all individuals
head of first metacarpal due to superimposition (Fig. 5). Thisgardless of ethnic origin, despite extremely rare exceptions.
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The prevalence of sesamoid bone in the thumb IP joint shows

="
= IS O o« — A = i . )
a3 R R . & FR great variation among different studies. The prevalence of sesamoid
bones in the thumb IP joint has been reported to be 100% in two studies
(Msamati & Igbigbi; Joseph, 1951). Apart from these two studies, the
?j revalence of thumb IP joint sesamoid ranged between 72.9% and 22.3%
==z = N P
F2c & = I (average 43.1%). In our study, we have found the prevalence to be
21.3% which was the lowest value. Our results are very close to those
o reported from Arab and Mediterranean populations (28.6% and 26.2%
2 % " o o+ o respectively). Similarly, the sesamoid bone of the index and little MCP
=N A ARG joint similarly show great variation among different ethnic groups.
g o Interestingly, Msamatét al reported the lowest prevalence both for
a, =~ sesamoid bone of the index and little finger (4.8% and 0%, respectively)
€2 % AT L o e T &8 |B  inAfricans (Msamati & Igbigbi). On the other hand, in other studies,
gy e T T 19 including the present study, the prevalence of index and little sesamoid
8 a2 S bone ranged between 35% -64.2% (average, 46.4%), and 41.1%-84.7%
e ; g amMae g gogn % (average, 59.9%) respectively. Again, the prevalence of sesamoid bones
=<0 & = v =aa& a2 intheindexand litte fingers in Turkish subjects seems to be similar to
= ®  that in Arab and Mediterranean populations. The sesamoid bones of
- (&} . . . . .
_:g a, 2 the middle and ring finger are quite rare when compared to other fingers.
Q7 % ; § § § § § § § § § Bizzaro reported the highest frequency in these localizations (5.3% for
2 s  3rd digit and 7.1% for®digit) but all other previous studies reported
g - Lo = S similar frequencies ranged between 0%-3% (average, 1.18% for 3
- o T = g T4 digitand 0%-1.5% (average, 0.46%) férdigit (Bizarro)
o = -~ o n X F|5 : » :
> - I35 |2
= = = =255
g a Z % o o ¥ Among previous studies, only Joseph examined the arrangement
€3 S D o B & nlc . : w21 U
E|# |+ 7 oE @ = a ¥18 of sesamoid bones in each individual hand (Joseph). He reported that
2 S . . .
n by = two thumb MCP sesamoids and thumb IP joint sesamoids were always
% @ o n 2 g present. Thus, he classified the hands according to the presence or
< 4 § § § 5 = absence of sesamoid boneshehd 3 digits. According to his study,
s 5 m © & = w|8 there was three common type of arrangement of sesamoid bones;
> O O 0 4 © | T . ..
E * - © ® ° » | 2  absence of all sesamoid bones 2nd through 5th digits (29.9%), presence
@ w8 s 8 5 o ® |8 of2dand 3 digit sesamoids (33.4%) and presence'afi§it sesamoid
< = =2 a0 o S oo § oo|E . - .
8% 83425 E 5 5 & 5 g only(36.6%) (Joseph). In our study we have identified 9 different
o|< | < -Bx U &a&=ao 8 jrangements of sesamoid bones as shown in Table 111, Absence of all
O . - - .
El. 2 sesamoids of the hand, excludifgCP joint, was the most common
21 s . < type of arrangement with a prevalence of 30.7% (283 hands).
0| @ = o
R-IR>]
s|E 8 S . ;
> 5 gx .o 9 § Qg qQ < Although, Fawcett discussed about the sexual differences, there
ISR 4 a A A — A —_ - + o | = . . . .. .
S — are only three previous studies which statistically examined the
o o
= = 5 correlation between the gender and laterality with presence or absence
(0] < = ) .
ﬁ A R % a of sesamoid bones in the hands (Araaal; Dharapet al; Fawcett,
= *§ % % % § g £ g j;;: =g 1986; Msamati & Igbigbi). All these studies could not show any
S E g8 ¢ g £S5 2 § % ¥ | % difference between gender and laterality. Similarly, in our study, we
o= § 8@ @<d << = & |8 could find any correlation between the laterality and sesamoid bones
g 2 of the hand in any localization. In contrast to previous findings, we
5§ 883 © zgzg € have found sexual differences il &nd 3' MCP joint sesamoid bones.
si= |22 2 2 & &G&&|g Bothwere statistically more common in female subjects (p=0.024 and
= 2 p=0.018 respectively).
e > | =
= T |
-‘é’ o0 . 5 % Present study has some strengths and limitations. This is largest
Sl w8 = £ E g e | series of hand radiographs examined in the current literature in adults.
- _8 QL O [=3 % £ = ‘5 o | .£ ) .. . . .
2g g 8 2 = 8% E ¢ 3 All the radiographs were digital, thus observers could subjectively adjust
< A=A =2 O=28 <& E the display parameters such as contrast, opacity and brightness on the
[ % '
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sentes en la articulacién metacarpofalangica (MCF) del primer dedo
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