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SUMMARY
The palmaris longus (PL) muscle is a superficial 

flexor muscle that exhibits a notable anatomical 
variability and is frequently used in reconstructive 
surgery. Its absence or morphological differences 
may influence surgical planning. This study aims 
to determine the prevalence and morphological 
variation of PL in the Jordanian population, and 
assess its relationship with sex, hand dominance 
and parental origin. A cross-sectional study of 403 
University of Jordan students was conducted. PL 
presence was assessed bilaterally using multiple 
tests (Schaeffer’s, Thompson’s, Mishra’s test I and 
II, and Pushpakumar’s tests). Photographs of the 
forearm were taken and independently reviewed 
to classify the PL morphology into normal, bifur-
cated, radial deviation, ulnar deviation, reversed, 
or absent. 

PL was present bilaterally in 228 participants 
(56.5%), absent bilaterally in 92 (22.8%), and uni-
laterally absent in 83 (20.6%). Unilateral absence 
was more frequent in the left (12.9%) than the 

right (7.7%). Sex was significantly associated with 
PL presence, while parental origin (mother’s or-
igin), (father’s origin) and hand dominance were 
not. Most Jordanians in this study had bilaterally 
present PL, with notable morphological diversity. 
Females were more likely to have an absent PL 
than males, whereas hand dominance and paren-
tal origin did not influence its presence. The novel 
classification of PL variations proposed here may 
assist surgeons in preoperative evaluation for 
tendon grafting. 

Key words: Palmaris longus types – Forearm 
anatomy – Graft surgery – Muscle tendon – Pal-
maris longus classification – Jordanian 

INTRODUCTION
Palmaris longus (PL) is one of the superficial 

flexor muscles in the anterior forearm (Ioannis 
et al., 2015). It originates from the medial epicon-
dyle of the humerus and inserts into the palmar 
aponeurosis and flexor retinaculum (Qa’oud et al., 
2019). It is innervated by the median nerve (C7, 
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C8) and supplied by the anterior ulnar recurrent 
artery and median artery (Anderson and Bordo-
ni, 2025). Anatomically, PL shows a wide range of 
variations, including reversed, duplicated, bifid, 
or hypertrophied PL muscles (Park et al., 2010). 
PL can be absent in parts of the population, either 
in one or both forearms. For instance, it can be 
unilaterally absent in 16% of the Caucasian pop-
ulation, while bilaterally absent in 9% (Soltani et 
al., 2012).

Although the absence of this muscle does not 
impair wrist or hand function significantly (Sater 
et al., 2010; Thejodhar et al., 2008), some sourc-
es suggest that the presence of the PL tendon 
increases the risk of carpal tunnel syndrome 
(Boltuch et al., 2020); others praise its benefits for 
being a landmark for the median nerve in surgical 
procedures (Hou et al., 2023).

Palmaris longus is commonly used as a tendon 
graft in reconstructive surgeries for multiple ten-
don ruptures (Chu et al., 2008) and provides a 
reliable option for soft-tissue upper-lip augmen-
tation (Trussler et al., 2008). The palmaris longus 
tendon (PLT) sling appears to be a safe and effec-
tive treatment for children with congenital ptosis 
requiring frontalis sling operation due to its ex-
pendable nature in order to achieve a good func-
tional and structural outcome (Wong et al., 2005).

Palmaris longus is also found in vertebrates, 
more specifically in mammals only, and is best 
developed in those that use their forelimbs for 
ambulation. For example, palmaris longus is al-
ways present in orangutans; however, its pres-
ence varies in other higher ape species such as 
chimpanzees and gorillas (Capdarest-Arest et al., 
2014; Iqbal et al., 2015).

It is also theorized that palmaris longus absence 
is associated with a type of hereditary trait. A 
study showed that the inheritance mode of pal-
maris longus is aligned with an autosomal dom-
inant transmissional model (Vučinić et al., 2025). 
Based on these findings, this study hypothesizes 
that people whose ancestors depend on heavy 
manual labor (referred in this study as parental 
origin) have more possibilities to express pal-
maris longus; consequently, other factors such 
as hand dominance and sex may influence its ex-

pression.

While the presence of the palmaris longus (PL) 
in Jordanians has been briefly noted, existing 
studies are few and lack detailed morphological 
analysis. Crucially, there is an absence of data ap-
plying a modern, nuanced classification system 
to this population. This gap prevents meaningful 
comparison of PL variant prevalence with other 
global populations, and limits the muscle’s clini-
cal applicability. 

This study, therefore, intends to establish the 
prevalence and variability of the PL muscle among 
Jordanians in order to provide information to 
clinical practitioners useful in gross examination 
of the forearm, and to add to the PL inheritance.

MATERIALS AND METHODS

Study design, place, and participants

An analytical cross-sectional study was con-
ducted at the University of Jordan in Amman to 
determine the prevalence of the palmaris longus 
muscle among students and the relationship of its 
presence to other factors.

Ethical considerations

The ethical approval for this study was obtained 
from the institutional review boards (IRB) of the 
University of Jordan on the 1st of July 2024 (De-
cision No. 240/2024). Participants were fully in-
formed of the purpose of this study, and verbal 
informed consent was obtained before participa-
tion, which was documented through a required 
confirmation checkbox at the beginning of the 
online questionnaire. As no identifiable data were 
collected, responses were confidentially recorded 
and securely stored to maintain data integrity.

Data collection procedure

Data for this study were collected through 
face-to-face interviews with random students at 
the University of Jordan from July 2024 to Octo-
ber 2024. Participants were excluded based on 
whether they had a history of surgery involving 
the palmaris longus tendon or whether they were 
not Jordanians. After obtaining their consent, in-
terviewers asked participants questions about 
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their age, nationality, home province (north re-
gion [Irbid, Ajloun, Jerash and Mafraq], middle re-
gion [Amman, Madaba, Al-Balqa and Zarqa], and 
south region [Ma’an, Karak, Tafileh and Aqaba]), 
parental origin (categorized as Bedouin, farmer, 
or urban), and dominant hand. 

Interviewers checked the presence of the pal-
maris longus muscle by performing a series of 
tests in the following order to determine on which 
hand the palmaris longus muscle was prominent: 
Schaeffer’s test, Thompson’s test, Mishra’s test I, 
Pushpakumar’s test, and Mishra’s test II (Fig. 1). 
The tests used in this research were validated by 
Mishra (2001) and Sebastin and Lim (2006). 

If none of the tests revealed the muscle in the 
forearm, it was considered absent. After conclud-
ing the interview, a photograph of the partici-
pants’ forearms was taken for further confirma-
tion and reliability checking. 

After completion of the data collection, two 
trained investigators independently used the 
photo dataset to identify and exclude duplicate 
entries and participants who met the exclusion 
criteria; any conflict was resolved by discussion. 
The photographs were also reviewed to classify 
the palmaris longus muscle according to its inser-
tion into one of six categories: normal, bifurcat-
ed, radial deviation, ulnar deviation, reversed, or 
absent. We used the Palmaris Longus (PL) tendon 
as the anatomical guide for classification. Inser-
tion on the ulnar side of the hand was classified 
as ulnar deviation; insertion on the radial side as 
radial deviation; and central insertion into the 
mid-palm as normal. Other variants included a 
bifurcated tendon (split prior to insertion) and a 
reversed muscle (distal muscle belly) (Fig. 2).

In cases of disagreement, the photographs were 
reexamined jointly, and consensus was reached 
through discussion. If consensus was not reached 
a senior anatomist was consulted to provide the 
final judgment. To ensure standardization, all 
photographs were taken by the same team of two 
trained investigators using a single camera. Each 
participants’ arm was positioned in a standard-
ized posture designed to clearly demonstrate the 
PL tendon during each specific test.

Description of the tests used

In Schaeffer’s test, each participant is asked to 
oppose their thumb to their little finger and flex 
their wrist slightly, which will show a tendon that 
is medial to the flexor carpi radialis; this is a posi-
tive sign of palmaris longus presence (Fig. 1A).

In Thompson’s test, each participant is asked to 
make a fist, flex the wrist against resistance, and 
the thumb is flexed over the fingers, which will 
show a tendon that is between the flexor carpi 
radialis and flexor carpi ulnaris; this is a positive 
sign of palmaris longus presence (Fig. 1B).

In Pushpakumar’s “Two-Finger Sign” test, each 
participant is asked to fully extend the index and 
middle fingers while the wrist and other fingers 
remain flexed, which shows a tendon between the 
flexor tendons; this is a positive sign of palmaris 
longus presence (Fig. 1C).

In Mishra’s Test I, the examiner hyperextends 
the metacarpophalangeal joints of all fingers 
while the participant flexes the wrist; the appear-
ance of a tendon in the wrist region indicates the 
presence of a PL muscle (Fig. 1D).

In Mishra’s Test II, each participant is asked to 

Fig. 1.- Pictures of various clinical tests for testing the presence of the palmaris longus. (A) Schaeffer’s test. (B) Thompson’s 
test. (C) Pushpakumar’s “two-finger sign”. (D) Mishra’s test I. (E) Mishra’s test II.
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abduct the thumb against resistance while the 
wrist is partially flexed, which will show the ten-
don in the medial wrist during this movement 
(Fig. 1E). 

Data analysis

The statistical software JASP (version 0.19.0.0) 
was used for data processing and analysis. De-
scriptive statistics, including frequency and per-
centage, were calculated for categorical variables, 
while mean and standard deviation were reported 
for continuous variables. The chi-square (x²) test 
was used in order to assess the significance of as-
sociations between two or more categorical vari-
ables. A p-value of less than 0.05 was considered 
statistically significant.

RESULTS

Participants characteristics

This study included 403 students from the Uni-
versity of Jordan aged between 18 and 56 years 
old. The mean age of the participants was 21.5 
years with a standard deviation of 3.68. The sam-
ple was composed of 220 males (54.6%), 183 

females (45.4%). Table 1 shows the sociodemo-
graphic characteristics of the participants.

Prevalence of Palmaris longus and its types

228 participants showed the presence of the PL 
muscle in both forearms (56.6%), while 92 did not 
show any presence of the muscle (22.8%). 83 par-
ticipants showed unilateral presence of PL, 52 of 
them having the PL present on the right forearm 
(12.9%) and 31 on the left forearm (7.7%) (Fig. 3). 
Regarding the type of the PL muscle, among the 
311 participants with a PL muscle (either unilater-
ally or bilaterally), 110 had a normal PL insertion 
in both forearms. Additionally, 45 participants 
had a normal PL insertion in the left forearm only, 
while 83 participants had it only in the right fore-
arm.

Regarding bifurcation, 11 had both PL muscles 
bifurcated, 34 had a right bifurcated PL, and 27 
had a left bifurcated PL. Twenty-five were found to 
have radially deviated PL in both forearms, 49 in 
the right forearm, and 72 in the left forearm. 

On ulnar deviation, only one case had an ulnar 
deviation in both PLs, two had the deviation on the 

Fig. 2.- These pictures demonstrate types of PL found during the interviews, with (A) representing normal insertion (both 
forearms), (B) bifurcated insertion (both forearms), (C) radial deviation of insertion (right forearm), (D) ulnar deviation of 
insertion (left forearm), (E) reversed muscle (right forearm), and (F) bilateral absence. RT: right, LT: left
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left forearm, and three on the right forearm. Al-
though none of the participants showed reversed 
PL in both hands, one student had a reversed PL 

on the right forearm, and two students had their 
left PL reversed. Among the 228 participants with 
bilateral palmaris longus (PL) muscles, only 81 

Table 1. Sociodemographics

Demographics Frequency Percentage

Age 21.54 ± 1.99

Sex

  Male 220 54.6

  Female 183 45.4

Home province

  North Region 32 7.9

  Middle region 353 87.6

  South Region 18 4.5

Fathers' origin

  Farmer 159 39.5

  Urban 148 36.7

  Bedouin 96 23.8

Mothers' origin

  Farmer 165 40.9

  Urban 158 39.2

  Bedouin 80 19.9

Hand dominance

  Right-handed 370 91.8

  Left-handed 33 8.2
Mean ± SD, frequency (%)

Fig. 3.- The following bar chart presents the distribution of PL muscle presence patterns on forearms, with regard to sex.
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(20.1%) exhibited morphologically distinct PL 
insertion types between their left and right fore-
arms. The prevalence and variations of PL inser-
tions across all participants are detailed in Table 
2.

Bivariate analysis

The study found a statistically significant as-
sociation between the presence of PL and sex, in 
which males were more likely to have PL present 
in both forearm than females (p = 0.037), and no 
significant association was found regarding moth-
ers’ origin, p = 0.719, fathers’ origin (p = 0.656) 
nor hand dominance (p = 0.372). Table 3 shows 
the results of the analysis.

DISCUSSION
This study found that the majority of the partic-

ipants had a PL muscle, mostly bilaterally, with 
considerable anatomical variation regarding in-
sertion, bifurcation, and deviation, while the mus-
cle was completely absent in almost one quarter 
of them. Unilateral PL presented right-sided pre-
dominance, and asymmetrical morphology be-
tween forearms was demonstrated in one-fifth of 
the individuals with bilateral PL. PL presence was 
highly associated with sex, as males were more 
likely to present bilateral PL, whereas no asso-
ciation was found regarding parental origin and 
hand dominance.

Table 2. Prevalence of PL

Palmaris longus presence Frequency Percentage

Palmaris longus presence

Present in both 228 56.6

Left absence 52 12.9

Right absence 31 7.7

Bilateral absence 92 22.8

Types of Palmaris Longus in both forearm

Both are Normal 110 27.3

Both are bifurcated 11 2.7

Both have a radial deviation 25 6.2

Both have an ulnar deviation 1 0.3

Asymmetric 81 20.1

Unilateral absence 83 20.6

Bilateral absence 92 22.8

Type of Palmaris Longus in the right forearm

Normal 193 47.9

Bifurcated 34 8.4

Radial deviation 49 12.2

Ulnar deviation 3 0.7

Reversed 1 0.3

Absent 123 30.5

Type of Palmaris Longus in the left forearm

Normal 156 38.7

Bifurcated 27 6.7

Radial deviation 72 17.9

Ulnar deviation 2 0.5

Reversed 2 0.5

Absent 144 35.7
* The total sample size of the types of PL in both forearms is 228 due to the exclusion of unilateral and bilateral absence.
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The study was conducted at the University of 
Jordan as a way to represent the Jordanian pop-
ulation. The sample contained students from 
different governorates. Since PL presence is de-
termined genetically (Morais, 2013; Thompson et 
al., 1921; Vučinić et al., 2018) and not influenced 
by age, the student population at the University of 
Jordan serves as a suitable representation of the 
broader Jordanian population.

In this study, 56.6% of participants had PL pres-
ent in both hands. Comparing these results with 
other studies that tried to investigate the preva-
lence of the absence of the palmaris longus (PL) 
muscle in various populations yielded interesting 
results. The highest prevalence of PL in both fore-
arms was seen in the Yoruba ethnic population of 
Nigeria (93.3%) (Mbaka and Ejiwunmi, 2009), and 
the lowest was seen in Turkey (36.1%) (Ceyhan 
and Mavt, 1997). The Egyptian population showed 
a prevalence of 65.7% (Qa’oud et al., 2019), which 
is close to the Bahraini (63.2%) (Sater et al., 2010) 
and Jordanian population (61.4%) (Freih and 
Samir, 2008). The Palestinian population exhib-
ited a prevalence of 58% (Sabouba et al., 2021), 
whereas the Malaysian population (Malay ethnic 
group) had a significantly higher prevalence of 
88.3% (Yong et al., 2017) (Table 4).

In this sample, bifurcated PL insertion was ob-
served in 15.1% of participants unilaterally (8.4% 

on the right and 6.7% on the left), while bilater-
al bifurcated PL was present in 2.7% of partici-
pants.. In comparison, the Bahraini study (Sater 
et al. 2010) reported a bilateral bifurcation rate of 
2.1% and a unilateral rate of 5%, which are lower 
than this study’s unilateral and bilateral rates.

This study’s findings corroborate the estab-
lished relationship between sex and PL muscle 
presence observed in previous literature. The 
majority of studies—including those conducted in 
Bahrain (Sater et al., 2010), Malaysia (Yong et al., 
2017), and Palestine (Sabouba et al., 2021)—re-
ported higher PL absence rates in females. How-
ever, Erić et al. (2011) documented an opposing 
trend, with males showing greater bilateral ab-
sence. Meanwhile, several studies found no statis-
tically significant sex-based differences (Kapoor 
et al., 2008; Mbaka and Ejiwunmi, 2009; Qa’oud 
et al., 2019). These inconsistent findings across 
populations suggest potential geographic or eth-
nic variations in PL morphology (Table 4).

As demonstrated by previous studies, PL follows 
an autosomal dominant inheritance pattern with 
variable expression (Vučinić et al., 2025). Incom-
plete penetrance is affected by multiple Factors, 
including modifier genes, environmental factors, 
epigenetic regulation, age-related penetrance, 
and sex. Among these, sex influences best explain 
the study’s findings (Yong et al., 2017).

Table 3. Bivariate analysis

Variable Present in both Left absence Right absence Bilateral absence p-value

Sex 0.037*

  Males 138 23 17 42

  Females 90 29 14 50

Fathers' origin 0.656

  Urban 85 17 15 31

  Farmer 89 21 8 41

  Bedouin 54 14 8 20

Mothers' origin 0.719

  Urban 93 20 14 31

  Farmer 94 21 9 41

  Bedouin 41 11 8 20

Hand dominance 0.372

  Right 211 45 30 84

  Left 17 7 1 8
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While some studies suggest that the palmaris 
longus (PL) muscle is better developed in mam-
mals relying on forelimbs for locomotion (Cap-
darest-Arest et al., 2014; Iqbal et al., 2015), the 
study found no association between participants’ 
ancestral origins (including lineages with histor-
ically strenuous occupations like farming) and 
PL presence. These results challenge the study’s 
initial hypothesis that genetic selection related to 
occupational demands influenced PL expression. 
Furthermore, the study observed no correlation 
between PL absence (unilateral or bilateral) and 
hand dominance, a finding consistent with sever-
al previous studies (Erić et al., 2011; Qa’oud et al., 
2019; Yong et al., 2017).

Overall, PL presence appears to be affected by 
ethnicity, sex, and body side, with a higher prev-
alence in Africa and Southeast Asia compared to 

the Middle East region.

This study highlights useful information about 
anatomical variations of the palmaris longus, 
mainly for clinical practitioners during their phys-
ical examination and surgical planning. These 
findings enhance the understanding of PL multi-
ple patterns and contribute to the understanding 
of the theory behind its inheritance and existence 
by other factors. This study lays the ground for 
future research that aims to understand the vari-
ants’ morphology for the palmaris longus. The 
findings of this study have direct implications for 
clinical practice, potentially in surgical planning 
for tendon grafting procedures. Knowledge of the 
PL presence and its morphological variation allow 
surgeons to anticipate potential anatomical chal-
lenges and to select suitable tendons, minimizing 
intraoperative complications. The classification 

Table 4. Comparison between different studies that investigated the prevalence of the palmaris longus

Study Population Overall 
absence

Unilateral  
absence

Bilateral 
absence Sex differences Side differences

This study’s 
findings Jordan 43.4 20.6 22.8 Higher bilateral 

absence in females
Left-sided absence 

higher

Erić et al. (2010) Vojvodina, Serbia 37.5 21.6 15.9

Bilateral absence 
is higher in males 

(18.5% vs 13.3% in 
females)

Left-sided absence 
is higher in females 
(17.3% vs 8.8% in 

males); right-sided 
absence is higher in 
males (12.3% vs 5% 

in females)

Qa’oud et al. 
(2019) Egypt 34.3 19.1 15.2 No significant sex 

relationship
Right-sided absence 

is higher

Sater et al. 
(2010) Bahrain 36.8 Not  

specified
Not  

specified
Higher absence in 

females
Left-sided absence 

higher

Sabouba et al. 
(2021) Palestine 32 Not 

 specified
Not

 specified
Higher absence in 

females
Left-sided absence 

higher

Yong et al. 
(2017) Malay population 11.7 8.0 3.7 Higher absence in 

females
Left-sided absence 

higher

Ceyhan and 
Mavt (1997) Gaziantep, Turkey 63.9 Not 

 specified
Not  

specified Not specified Not specified

Freih and Samir 
(2008) Jordan 38.6 Not  

specified
Not 

 specified Not specified Not specified

Thompson et al. 
(2001) Northern Ireland Not  

specified
Not  

specified
Not  

specified
Higher absence in 

males Not specified

Kapoor et al. 
(2008) India Not 

 specified
Not 

 specified
Not 

 specified

Higher absence 
in males, but not 

significant
Not specified

Mbaka et al. 
(2008) Nigeria Not  

specified
Not  

specified
Not 

 specified
Higher bilateral 

absence in males Not specified

Mbaka and Eji-
wunmi (2009) Yoruba, Nigeria 6.7 5.4 (males) /  

6.0 (females)
Not  

specified
No significant sex 

association Not specified

The numbers above are written as percentages
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proposed here offers enhanced granularity com-
pared to previous systems by including radial and 
ulnar deviations, bifurcation, reversed muscles, 
and asymmetry between left and right forearms, 
providing a more comprehensive framework for 
identifying PL variants.

Limitations

This work is based on a visual evaluation of the 
palmaris longus tendon by clinical tests and pho-
tographs only, without dissection or imaging con-
firmation. Whilst the sensitivity and reproducibil-
ity of clinical assays are well established, small 
differences may remain un-noticed. The study 
population are University of Jordan students and 
may not serve as an accurate representation of 
the general Jordanian population. Prospective 
imaging or cadaveric dissection studies are re-
quired to confirm the classification and evaluate 
its generalizability.

While the classification is based on validated 
clinical tests and photographic assessment, fu-
ture studies should incorporate ultrasound, MRI, 
or cadaveric dissection to confirm these observa-
tions and further validate the classification’s re-
producibility. Additionally, expanding the study 
population beyond university students to include 
a broader age range and diverse geographical re-
gions in Jordan could improve generalizability. 
Clinicians are encouraged to apply this classifica-
tion in preoperative evaluations and anatomical 
education, and researchers should consider inte-
grating imaging or dissection studies to refine the 
understanding of PL morphology and its clinical 
relevance.

CONCLUSION
In conclusion, this study investigated the prev-

alence of PL in Jordan and found that sex was 
associated with its presence, whereas hand dom-
inance and parental origin were not. This find-
ing does not support the initial hypothesis of the 
potential influence of occupational type on PL 
gene expression. Moreover, this study provided 
new data on anatomical variation of PL that are 
observable during routine clinical examination, 
along with the relative frequency of each type. 
These findings may assist the surgeons in preop-

erative evaluation when considering the PL ten-
don for grafting procedures. Further research is 
warranted to explore the underlying cause of the 
observed sex differences and to expand further 
knowledge on PL morphology.
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