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SUMMARY: Palmaris longus (PL) is a fusiform muscle with a short belly and a long tendon that crosses superficially over
flexor retinaculum. It flexes wrist and tenses palmar aponeurosis. The absence of PL prevalence varies from 0.6 % to t58.91 % in
literature. The existence of PL on the right hand is more common compared to the left hand. Thus, we aimed to detervatentiee pre
of PL in the Turkish population and the relation of PL absence with sex and handedness in this study. We evaluated 1960 student
Sakarya University between ages 18-28 who participated in the study (525 males, 525 females). After completing a questionnaire
including handedness, the volunteers were examined on both hands using some standard tests to find out PL absences. Pearson chi
square and Fischer’s exact tests were used for statistics in SPSS 22 software. It was determined that 937 subjectsudzd (Rhh
%), 70 subjects were left-handed (6.6 %) and 43 subjects were ambidextrous (4.1 %). The presence of bilateral PL waS3ound in 6
subjects, while the absence of bilateral PL was defined in 186 subjects. The absence of PL on right and left hand wasplet&ctdyg
on 108 (10.3 %) and 103 (9.8 %) subjects. Left-handedness was more common in males (7.2 %) than females (6 %). PL @85 absent in
(37.8 %) subjects unilaterally and bilaterally. The study showed that our population has similar prevalence of PL abtaraéunéth
Moreover, there was no correlation statistically between the absence of PL and sex or handedness.
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INTRODUCTION

Palmaris longus (PL) is a slender and fusiform muscle PL is one of the most variable muscles in human
which is unusual with its short belly and long tendon. It is Rody. Some of the variations include classical, double,
superficial flexor muscle of forearm that lies medial to flexoreversed, central, bifid, multiple headed; and even the
carpi radialis. It originates from medial epicondle by th&uscle may be completely absent (agenesis) either
common tendon of humerus and fascia antebrachii and insdttilaterally or bilaterally (Ahret al, 2000). The absence
into aponeurosis palmaris and the distal part of retinaculugd PL varies in prevalence from 0.6 % to 63.91 % in
flexorum. It passes as a tendon below part of antebrachii dif¢rature (Ceyhan & Mavt, 1997; Ahet al). But the
crosses the retinaculum flexorum superficially (Fig. 1). It isnowledge of the relationship between handedness and
innervated by the median nerve and used as an indicatored@sence of PL is limited in the literature.
find median nerve in surgeries (Standring, 2005).

As it is commonly known, most people (about 70-95

Its main function is to flex the wrist and tense th&0) are right-handed, a minority (about 5-30 %) are left-
palmar aponeurosis, but PL is suggested to have no effsanded, and an indeterminate number of people are probably
on gripping movement (Kés al, 2012). So, surgeons oftenbest described as ambidextrous (Holder, 2001).
use it as a donor tendon for transfer or transplant. It is
functionally negligible and often used as a graft tendonina  Therefore, the aim of this study was to determine the
variety of surgical procedures such as correction of ptosgevalence of presence or absence of PL and its relation with
management of facial paralysis and lip augmentatigsex and handedness in Turkish population.

(Kapooret al, 2008).
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Subjects were examined by using tests in terms of presence or absence
of PL on both hands. A single examiner checked all subjects. The tests are
explained in the following:

Schaeffer’s test (Standard test)the subject is asked to oppose the thumb to
the little finger and then flex the wrist (Schaeffer, 1909) (Fig. 2).

Thompson's test:the subject is asked to make a fist, then flex the wrist and
finally the thumb is opposed and flexed over the fingers (Thormgisadn1921)

(Fig. 3).

Mishra’s 1st test: The metacarpophalangeal joints of all fingers are passively
hyperextended by the examiner and the subject is asked to actively flex the
wrist (Mishra, 2001) (Fig. 4).

Categorical variables were compared by Chi-Square test. These varia-
bles were presented as a count and percentage. A p-value <0.05 was considered
as significant. Analyses were performed by the use of commercial software (IBM
SPSS Statistics, Version 22.0. Armonk, NY: IBM Corp.)

-
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Fig. 1 The illustration of palmaris longus
muscle.

MATERIAL AND METHOD

In this study we included 1050
(525 males, 525 females) students o
Sakarya University between ages 18-2¢
(mean age 20.16). Students weré
randomly selected. Ethics committee
report (71522473/050.01.04/107) and
inter-agency necessary permissions we
received before the study. Subjects wh
had any history of injury, disease, surge
scar, abnormality in the upper limbs werg
excluded from the study. Each voluntee
completed a questionnaire including agej

sex, and handedness (Geschwind &g 2. Schaeffer's test (StandardFig. 3. Thompson's test.

Behan,1982). test).
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Bilateral absence of PL in females (55.4 %) was
higher than males (44.6 %). Although right absence was
higher in females than males, left absence vies versa
(Table I).

Out of the 1050 subjects, 937 subjects (89.2 %) were
right-handed, 70 subjects (6.6 %) were left-handed and 43
subjects (4.1 %) were ambidextrous. While left-handedness
was more common in males (7.2 %) than females (6.1 %),
right-handedness was more common in females (90.1 %)
than males (88.4 %). But it was statistically insignificant
(p=0.66, p>0.05).

PL was overall absent (unilateral and bilateral) in 397
(37.8 %) subjects. Overall absence was higher in females
(40 %) than males (35.6 %) (Table I).

With respect to the relationship between handedness
and PL absence, it was found that right absence of PL ratio
(2.8 %) was high in the left-handed subjects, and left absence
) ; of PL ratio (92.2 %) were high in the right-handed subjects.
Fig. 4 Mishra’s 1st test. The bilateral presence of PL is high in the ambidextrous
subjects, therefore these findings were statistically significant
(p=0.04, p<0.05) (Table II).

RESULTS

DISCUSSION
The bilateral presence of PL was recorded in 653
subjects (62.2 %), while bilateral absence was detected in
186 subjects (17.7 %) of 1050 subjects. PL is found only in mammals among vertebrates.
Especially, it is always present in the orangutan due to using
Right absence of PL was determined in 57 femalegiite often their forelimbs for ambulation. But it can be
(52.8 %) and 51 males (47.2 %) of total 108 subjects (10aBsent in higher apes such as chimpanzees and gorillas (Eric
%) while left absence of PL was determined in 50 females al, 2010). PL is highlighted that it is a phylogenetically

(48.5 %) and 53 males (51.5 %). Therefore, these findingegenerate metacarpophalangeal joint flexor in literature
were statistically insignificant (p=0.336, p>0.05). (Koseet al, 2009).

Table I. The relationship between handedness, sex, and palmar longus muscle.

PL Absent Absent in left Present Absent in right P
bilaterally hand bilaterally hand
Sex Female 103 (55.4%) 50 (48.5) 315(48.2) 57(52.8) 0336
Male 83 (44.6%) 53 (51.5) 338(51.8) 51(47.2)
Left-handedness 18 (9.7) 8 (7.8) 41 (6.3) 3(2.8)
Hand Preference Right-handedness 163 (87.6) 95(92.2) 578 (88.5) 101 (93.5) *0.045
Ambidextrous 5(2.7) 0(0) 34(5.2) 43.7)

Table Il. The relationship between handedness and sex.

Right-handedness Left-handedness Ambidextrous P
Female 473(90.1%) 32(6.1%) 20(3.8%) 0.66
Male 464(84.4) 38(7.2%) 23(44%)
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The functional effect of the presence of PL is stillThe bilateral absence of PL was 17.7 % in our study.
controversial in humans. Some researchers (Selestin
2005a) suggest that PL has no big effect for grip or pinch While Raoufet al, identified that bilateral absence
strength in hands, while some others (Ganga#d, 2010) of PL is higher in males than females. Egtcal and our
suggest that PL strengthens the thumb gripping power. Baitidy suggest that it is lower in males than females.
it is significant when a donor tendon for transfer or transplant
is needed without causing any functional decrease for the  The prevalence of PL can vary in different studies
patients (Kleineret al,, 1991). which were performed even in the same population. For
example, while overall absence prevalence of overall absence
PL is a variational muscle and the most commoaf PL was found as 37.8 % in our study, it has been reported
variation is the agenesis of the entire muscle. The prevalertween 15.9 % and 63.9 % in other studies in the Turkish
of PL absence can vary in different populations. population. While the right absence of PL was 10.3 % in our
study, Koseet al, reported as 4.5 % in Turkish population.
While the overall absence of PL was 36.8 % in
Bahraini population (Satest al, 2010), it was 1.5 % in The knowledge showing the relationship between
Zimbabwean population and the latter value was the lowdsindedness and the presence of PL is quite limited in the
rate (Gangata, 2009). Sebastinal (2005b) pointed out literature. Also, Abledu & Offei (2014) emphasized that there
that overall absence of PL was as 4.6 % in the Chines&as no relationship between the absence of PL and
population, and Sankat al. (2011) claimed this ratio as 28 handedness in their study concerning the relationship
% in Indian population. Eriet al. found overall absences asbetween dominant hand and presence of PL in Gana.
37.5 % in males and 35.5 % in females. Contrarily, Rabuf Likewise, Sharmat al (2012) pointed out in their study
al. (2013) and our results suggest that overall absencehst there was no relationship between handedness and
higher in females. absence of PL in India. However, we found that right absence
of PL was high in left-handed individuals, left absence of
The right absence of PL was 2 % in Amazon IndianBL was high in right-handed individuals and the bilateral
(Machado & Di Dio, 1967), although this ratio was low, ifpresence of PL was high in ambidextrous individuals. It was
was close to the results of Mbaka & Ejiwunmi (2009) (2.5%gtatistically significant in our study (p=0.04, p<0.05).
and Kapooget al (3 %) studies. The right absence was found
as 11.9 % and 10.2 % in the Iranian and Egyptian populations, = The absence of PL can differ in terms of the
respectively (Abdolahzadeh Latgjial, 2013; Raouétal).  populations and the measurement techniques done by the
examiners. Indeed, it is quite difficult to examine physically
The finding of our study was almost same with theleep structures like PL. Some mistakes may be caused by
Iranian population (Thompsaet al). Ericet al suggested the examiners during determining the absence or presence
that right absence of PL is higher in males but Rabal  of muscle. About this subject, certain affirmation can be
and our study showed that it is lower in males. performed by the use of MR or USG. However, these
methods are quite expensive.
The left absence of PL was 2 % in Amazon Indians
same as right absence (Machado & Di Dio). The closestresult ~ As a conclusion, our study puts forth the possibility
to this study was performed by Mbaka & Ejiwunmi, whichof that there can be a relationship between the absence of
is 3.2 %. The highest ratio of the left absence in literatufl and hand preference. We believe that this study can be a
was determined as 13 % by Emt al Raoufet al. source for other researchers and also needs to be supported
emphasized left absence of PL as 7.8 %, and this ratio wgsother studies.
in accordant with our result (9.8 %). Eeital and Raouét
al. determined the left absence of PL as higher in females
than males in contrast to our findings (Kleinetral). KARACAN, K.; AKCAALAN. M. & BAYLAN, H.  Evaluacion
entre la prevalencia del musculo palmar largo en la poblacion tur-
The bilateral absence of PL was 1 % in Nigeriaf@: Int- J. Morphol., 35(3]L026-1030, 2017.
population (Mbaka & Ejiwunmi), which was the lowest

result in literature. However, Ceyhan & Mavt emphasizep . . ]
this absence prevalence as 43 % (Holder). This ratio is usiforme, con un vientre corto y un tendén largo que cruza super-
p 0 ' ffGalmente el retinaculo flexor. Flexiona la mufieca y tensiona la

high that there might be some mistakes about detecting §}&neurosis palmar. La ausencia de prevalencia de PL varia de 0,6
tendon of PL. Because the tendon of PL can be confusedday 63,91 % en la literatura. La presencia de PL en la mano dere-

the examiners with the tendon of flexor carpi radialis muscleha es mas coman en comparacion con la mano izquierda. Por lo
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el sexo y la mano. Evaluamos a 1050 estudiantes de la Universj-Orthop. Trauma Surg., 129(8p9-11, 2009. o
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tionario se examinaron ambas manos de los participantes usag@@nado. A. B. M. & Di Dio, L. J. A. Frequency of the musculus palmaris
algunas pruebas estandar para determinar la ausencia de PL. Sgngus studieéh vivoin some Amazon Indianam. J. Phys. Anthropol.,
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