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Abstract. Palmaris Longus Muscle (PLM) agenesis is an anatomical variation characterized
by the absence of the PLM tendon, typically identified using the Schaeffer test and supporting
examinations. This study aims to determine the prevalence of PLM agenesis among the
Banjarese population in South Kalimantan. A descriptive observational design with a survey
approach was employed, involving 160 respondents selected through purposive and cluster
sampling across 10 villages in Banjarmasin. The results show that 11.25% of respondents
exhibited PLM agenesis, while 88.75% had normal presence. Agenesis was more common in
females (16.25%) than males (6.25%), and more frequent in individuals under 41 years
(12.38%) compared to those over 40 (8.5%). It was also more prevalent among right-hand
dominant individuals (83.33%) than left-handed individuals (16.67%).
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1 Introduction

Agenesis of the palmaris longus muscle (PLM) was an anatomical variation of the palmaris
longus muscle. Agenesis of PLM was characterized by the absence of the tendon of the muscle on
the volar side of the anatomical antebrachial region [1]. This muscle has been extensively studied in
both living and cadaveric individuals, showing results of varying prevalence around the world.[2][3]

The PLM is a muscle in the antebrachium region of the anterior compartment (flexors), located
in the outer layer (superficial), from the radius to the ulna bone. This area consists of the pronator
teres, flexor carpi radialis, palmaris longus, and flexor carpi ulnaris muscles. Apart from the pronator
teres, all of these muscles are corrosive in the epicondyle medial humeri, which together function as
flexors of the elbow and wrist joints. Especially for PLM, it functions as a wrist flexor but is quite
weak and serves also for thumb abduction[4][5]. This muscle is innervated by branches of the
median nerve [6].

PLM was one of the muscles that have various and most variations [7]. The most common
variation was agenesis, either unilateral or bilateral. Some other variations were tendon ends which
can be 2 or 3 separate tendons, muscle venter position, in the form of muscle fibers or just strands,
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the bifid of muscle venter or its tendon, and deviation from its insertion to the pisiform or to the
musculus abductor pollicis brevis.

The palmaris longus muscles are known to have degenerated phylogenetically and vestigial that
can be seen from the short and small of its venter while the tendons extend to the insertion in the
palmar aponeurosis. Generally the PLM function is not significant and can be negated[4]. This is
why the PLM tendon is the surgeon’s choice for tendon grafts in orthopedics, hand surgery,
reconstructive surgery, and plastic surgery. PLM has clinical importance as a location marker for
the median nerve.

Several studies have shown agenesis was more common in women on the left hand, showing
significant differences based on gender [8]. Also in subjects with left-handed dominance, agenesis
was found 3.7 times in their left hand as well, although many other studies indicated that PLM
agenesis was present has nothing to do with the side of the dominant hand.

Even though many studies on PLM agenesis had been reported, however, there is no specific
research target on the population of the Banjarese tribe in South Kalimantan Indonesia. Hence, we
conducted a study to determine the prevalence of PLM agenesis in the Banjar tribe in South
Kalimantan based on its variation, sex, age range, and dominant hand. It is hoped that it can provide
an overview of the prevalence of PLM in the Banjar tribe population in South Kalimantan, increase
knowledge of anatomy, become a basic reference for further research on the inheritance pattern of
PLM agenesis, and in practice, it can be used as a reference for medical personnel and surgeons to
conduct procedures or actions related to MPL

2 Methods

This study is a descriptive observational research design with a survey study. The research target
population was the Banjarese tribe in South Kalimantan while the population was the Banjar tribe
in the city of Banjarmasin. The sample was taken using the purposive sampling method and cluster
sampling of 160 people, from 10 villages that had been randomized in Banjarmasin City, 16
respondents were taken from each village. The inclusion criteria were the Banjar tribe with at least
one parent as well as the Banjar tribe and the exclusion criteria were not willing to be research
subjects, paralysis/paresis of the forearm area, have a history of trauma or surgery on the forearm,
have congenital abnormalities, and do not have an arm. To establish the diagnosis of PLM agenesis
in this study, we used several methods, including the Schaeffer test, Mishra test I and II, Gangata
test, Lotus test, Bhattacharya test, Thompson test, Pushpakumar two fingers sign, Four fingers sign,
Hiz-Ediz test. The main test was the Schaeffer Test. If the results are negative then it is confirmed
again by the Mishra Test I and II, Gangata Test, Lotus Test, Bhattachary Test, Thompson Test,
Pushpakumar's two fingers sign, Four fingers sign, Hiz-Ediz Test. If all these confirmatory tests did
not reveal the PLM tendon, then the subject was defined as having PLM agenesis.



Figure 1. Variation of PLM examination

The observational data, both genesis data, unilateral agenesis, and bilateral agenesis, will be
calculated and tabulated. Then from the sample obtained by agenesis, the proportions were then
searched based on gender, age, and side of the dominant hand. The data will be processed using the
Microsoft Office Excel 2007 and SPSS 25 software. This study is a descriptive observational
research design with a survey study. The research target population was the Banjarese tribe in South
Kalimantan while the population was the Banjar tribe in the city of Banjarmasin. The sample was
taken using the purposive sampling method and cluster sampling of 160 people, from 10 villages
that had been randomized in Banjarmasin City, 16 respondents were taken from each village. The
inclusion criteria were the Banjar tribe with at least one parent as well as the Banjar tribe and the
exclusion criteria were not willing to be research subjects, paralysis/paresis of the forearm area, have
a history of trauma or surgery on the forearm, have congenital abnormalities, and do not have an
arm. To establish the diagnosis of PLM agenesis in this study, we used several methods, including
the Schaeffer test, Mishra test I and II, Gangata test, Lotus test, Bhattacharya test, Thompson test,
Pushpakumar two fingers sign, Four fingers sign, Hiz-Ediz test. The main test was the Schaeffer
Test. If the results are negative then it is confirmed again by the Mishra Test I and II, Gangata Test,
Lotus Test, Bhattachary Test, Thompson Test, Pushpakumar's two fingers sign, Four fingers sign,
Hiz-Ediz Test. If all these confirmatory tests did not reveal the PLM tendon, then the subject was
defined as having PLM agenesis..



3 Results and Discussion

The number of respondents in the study was obtained as many as 160 respondents (80 male and
80 female) according to the inclusion criteria that had been selected by purposive sampling
technique and cluster sampling from 10 randomized villages, namely South Basirih and Mantuil
Villages (South Banjarmasin District), South Belitung Sub District and North Belitung Sub District
(West Banjarmasin), Great Antasan Sub-District and Sea Pekapuran (Middle Banjarmasin District),
Karang Mekar Sub-District and Sungai Lulut Sub-District (East Banjarmasin), and North Kuin Sub-
District and Andai River Sub-District (North Banjarmasin District). Primary data were obtained
after examining the PLM tendon, on both arms of the respondent with a total of 320 arms.
Respondents in this study had a mean age of 29.83, from the lowest age of 2 years to the oldest aged
74 years.
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In this study, the results showed that 12 respondents had agenesis (11.25%) and the rest had
genesis (Table 1). Among all respondents who had genesis, 9 people had a bifid tendon form
(6.34%). Based on the type of variation, agenesis can be divided into bilateral, left unilateral, and
right unilateral. 6 people (33.33%), 7 people (38.89%), and 5 people (27.78%) were found,
respectively. It shows that unilateral agenesis is more common than bilateral agenesis (Table 2).
Based on gender, it was found that agenesis was more common in women (16.25%) than men
(6.25%) (table 3 and 4). In table 5, the data used for the distribution of PLM agenesis based on the
dominant hand side only used 12 respondents who had unilateral agenesis. Only 2 respondents with
the left dominant hand were found and all of them did not find right unilateral agenesis. Meanwhile,
respondents with the right dominant hand have the same number of left unilateral agenesis as right
unilateral agenesis. Agenesis is more common in respondents who have a dominant right hand,
which is 83.33% compared to respondents who have a dominant left hand which is only 16.67%.
The findings of agenesis were mostly found in respondents who were less than 41 years old, as many



as 14 people with a percentage of 12.38%, while those who were more than 40 years old were 4
people with a percentage of 8.5% (Table 6).

Fig. 10. PLM Agenesis



One of the most varied muscles in the human body is the palmaris longus musculus (PLM), its
vestigial function is known and are classified as retrogressive muscles. Its anatomical variations
had more significant importance than other muscles of the superior extremity. Matteo Realdo
Colombo of Italy has first reported it in 1559 about the possible absence of PLM in his De Re
Anatomica Libri XV and has been recognized for its validity. Since then PLM has been widely
studied in various parts of the world with different methods and interests.

There are several clinical tests used to determine the presence or absence of MPL. The Schaeffer
test is a standard test performed by placing the thumb with the little finger and then the wrist is
flexed.19,37 Another test can be done when the Schaeffer test is found to be negative. These tests
are the Thompson test (clenching the fist by flexing the wrist), Pushpakumar two fingers sign
(extension of the index and middle fingers together with full flexion of the ring and little fingers and
opposition of the thumb), the Mishra I test (passive hyperextension). metacarpophalangeal joints II-
V and slightly flexing the wrist) and Mishra II test (thumb abduction and wrist flexion against
resistance), Gangata test (holding passive abduction of the thumb and passive flexion of the wrist),
four fingers sign (combination Flexion and opposition of the thumb and passive hyperextension of
the 1I-V fingers), Lotus sign (joining all the fingers to form a bud and flexing the wrist), the
Bhattacharya test (flexion of the wrist against resistance), and the Hiz-Ediz test (the hand forming a
bud then flexion of the wrist against resistance). Here we divide these clinical tests into 2 types, the
first type is clinical tests with active movements such as tests Schaeffer, Thompson test,
Pushpakumar two fingers sign, and Lotus sign. The second type is a clinical test with passive
movement, this test requires assistance from the examiner to move the subject's hand. These second
tests are the Mishra I and 1II test, Gangata test, four fingers sign, Bhattacharyan test, and Hiz-Ediz
test. In this study, it appears that the second type of clinical test is more sensitive to the PLM tendon
so that in the next study it is necessary to compare the two types of examinations.

Various kinds of PLM have been reported by various researchers in the world, both
morphologically and based on prevalence. The variations include, unilateral and bilateral agenesis,
bifida or bitendon, distal insertions that deviate from normal, tendons are proximal and in distal, or
it can also have tendons in both and the venter is in the middle, in the form of a whole venter without
any tendons, or the whole is only a tendon. When the muscle venter is distal while the tendon is
proximal then called inversus long palmaris (reverse palmaris longus). The reverse palmaris longus
is known to cause compression of the median nerve and ulnar nerve.These variations are of clinical
importance because they may cause or increase the risk of forearm and wrist compartment syndrome
hand that can lead to Volkmann's ischemic contracture, carpal tunnel syndrome, Guyon syndrome,
and Dupuytren's contracture.

The most common variation is the MPL agenesis. Many surgeons use the tendon as a landmark
when performing procedures on the volar forearm and use it in a wide variety of reconstructive
surgical procedures, the presence or absence of PLM is very important. to know before performing
these surgical procedures. Variation is also known to have a positive association with Dupuytren's
disease in Caucasians.

Among vertebrates, palmar longus is limited to mammals only and is well-formed in species
that move and swing in trees, especially in lower primates such as orangutans but its presence varies
in upper primates such as chimpanzees, gorillas and gabon.

The prevalence of PLM agenesis in humans varies widely, it is known that the prevalence of
PLM agenesis around the world is from the lowest in the Korean population of 0.6% to the highest



in the Turkish population of 63.9%. Body size, sex, ethnicity, and population may influence
differences in the prevalence of MPL agenesis. Research by Pekala et al. In a meta-analysis study,
it was stated that the geographic distribution of agenesis on cadavers was found that agenesis was
higher in Europe 24.7% and North America 15.5% than in Asia, namely 6.8%, whereas when using
clinical examination the prevalence of PLM agenesis was highest in Europe. 21.7%, then Asia
16.2%, Africa 12.1%, and finally North America 11.0%. A significant difference between the
cadaveric study and clinical examination in Asia is thought to be due to the very small number of
cadaveric studies in Asia at only 3.8%, which may cause bias.

From the results of this study, it was found that the PLM agenesis was 11.25% in the Banjar
tribe while the genesis was 88.75%. Given that the Banjar tribe is closely related to the Malay and
Dayak tribes[10]. It is stated that two hypotheses underlie the formation of the Banjar tribe, namely
the localgenius hypothesis, namely that the Banjar tribe originated from the Dayak Bukit people
who descended to the lowlands and formed a community, while the pot melting hypothesis is that
the Malays who crossed with the Dayak tribe later became the Banjar tribe [11], [12][13]. So it can
be seen in the research that raised the Malays as respondents, namely research in Malaysia, it was
found that the prevalence of PLM agenesis was 11.3% 14 and 11.7% 26 which showed almost the
same results as the Banjar tribe[14][15]

Although the pattern of genetic inheritance is not certain, PLM is thought to have genetic
inheritance based on the Mendelian principle, its agenesis is autosomal dominant while its genesis
is autosomal recessive, genetically this inheritance is formed and regulated by the HOX gene. As is
well known by recent studies, the skeletal muscles originate from the mesoderm lining of certain
myotome somites. The myoblasts from the hypaxial region are joined to each other and are the origin
of the myotube, which migrates to the periphery, forming the skeletal striated muscles and
differentiating as the muscles of the extremity area. from the dorsolateral somite cells that migrate
to the extremity stalk at week 7 of embryonic development. Then it is divided into two layers,
namely the superficial layer and the deep layer, in the clumps of the flexor region originating from
the mesenchymal cells[16][17]

For the distribution of PLM agenesis based on sex, the results of this study indicate that agenesis
was found in women more than men, namely 16.25% in women and 6.25% in men. Research
conducted by Pekala et al. also obtained more agenesis results in women, namely 17.6%, and in
men, namely 15.1%.[18] Although many studies state that the ratio of agenesis in men and women
is not so significant, several other studies state that agenesis is more common in women.

In this study, the results of data comparing between 2 age groups, namely those under 41 years
of age and over 41 years, found that the findings of agenesis were mostly found in respondents who
were less than 41 years old, namely 14 people with a percentage of 12.38%, while those who were
4 people over 40 years old with a percentage of 8.5%. Although not significant, there is a study from
Ouies SM that compared 2 age groups, namely the 19-year group with the 9-year group with the
prevalence of agenesis, respectively, 18% and 19%, 29 which could be used as a basis for suspicion
that there is a possibility that it will increase agenesis found in many generations - the next
generation.

In this study, we discovered that agenesis was found more in respondents who had a right-hand
dominant which was 83.33% compared to respondents who had a dominant left hand which was
only 16.67%. Research on agenesis and its relationship with the dominant hand side is quite limited
in the literature. Several studies have stated that there is no relationship between PLM agenesis and



the dominant side of the hand. However, when viewed from the type of agenesis, the unilateral type
is more common than the bilateral type.

4 Conclusion

This study concludes that PLM agenesis in the Banjar tribe (11.25%) in this study is not much

different from the research on ethnic Malays in Malaysia (11.3% and 11.7%) and relatively not
much different from other ethnic in Indonesia (10.4%).
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