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Abstract: Palmaris longus muscle (PL) is one of the most superficial flexor muscles of the forearm. It 

is slender and fusiform in shape which lies medial to flexor carpi radialis muscle. It exhibits 

variability in its prevalence across various ethnicities and geographical areas. Six hundred sixty 

medical students (275 males, 385 females) aged between 17 to 25 years were included after their 

consent and examined for the prevalence of absence of the PL muscle tendon. Each student was 

initially asked to do the Schaeffer‘s test if not visible then simultaneously followed by Thompson‘s 

test and Pushpakumar‘s "two-finger sign" for the assessment of the PL tendon. 660 medical students 

in Benghazi-Libya. The overall absence of palmaris longus was seen in 163 students (24.7%) 56 of 

whom were males (20.4%) and 107 of whom were females (27.8%). Palmaris longus was found absent 

unilaterally in 14.85% of the students and bilaterally in 9.85% of the students. In comparison to males 

(20.4%), females had a somewhat higher prevalence of Palmaris longus absent (27.8%). Palmaris 

longus was absent in 6.52% (43 students) on the right side and in 8.33% (55 students) on the left side. 

The left-side agenesis was seen in 34 females (8.8%) and 21 males (7.6%). The right-side agenesis was 

seen in 28 females (7.3%) and 15 males (5.5%). Out of 65 (9.8%) bilateral agenesis, 45 (11.7%) were 

females and 20 (7.3%) were males. PL muscle is very useful in plastic and orthopedic surgeries. 

Overall, the palmaris longus was absent in 24.7% of the entire sample. It is possible to carry out more 

research to determine the relationship between the palmaris longus muscle and several factors 

including hand dominance, ethnicity, etc. 

Keywords:- Palmaris longus, Thompson’s test, and the prevalence of absence. 

Abbreviation: PL: palmaris longus; LIMU: Libyan International Medical University; SPSS: Statistical 

Package for Social Sciences. 
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1. Introduction 

The Palmaris Longus (PL) muscle is one of the anterior compartment muscles of the 

forearm. It is spindle in shape with a long tendon. It is defined as one of the most superfi-

cial muscles, originating from the medial epicondyle of the humerus. It passes between 

the flexor carpi ulnaris and flexor carpi radialis muscles, finally, it is ceased in the hand 

by attaching to the flexor retinaculum, and to a thick deep fascia known as the palmar 

aponeurosis, which is attached to the skin of the palm and fingers [1, 2]. The main role of 

this muscle is to assist in the flexion of the wrist by acting as an accessory muscle. Partic-

ularly it aids flexor carpi radialis and flexor carpi ulnaris muscles and supports their ac-

tion in wrist flexion. The muscle is innervated by the median nerve, root values C7 and 

C8 [1, 3]. The palmaris longus (PL) is one of the most anatomically variable muscles of 

the body. Its absence, however, is the most prevalent variant. being totally missing in cer-

tain situations, either bilaterally or unilaterally, which is more commonly seen on the left 

side [4]. According to the surgical and anatomical texts, the usual incidence of the PL's 

absence is 15%, however, this may not apply to all of the world's population [5]. The PL 

is absent in populations ranging from 0.6% in Korea to 63.9% in Turkey, indicating the 

wide variation in the muscle's existence across geographic regions [6]. The occurrence of 

PL agenesis in different ethnic groups indicates relevance in association with the sex and 

side of the limb; nonetheless, some remain debatable [7]. PL muscle was used clinically by 

plastic surgeons for grafting in reconstructive and orthopedic procedures due to its posi-

tion and location [8]. It is important to mention that neither the agenesis nor the presence 

of the muscle has an effect on the strength or the hand grip [9]. There are other reasons to 

be interested in the PL muscle besides its potential as a graft. Certain PL muscle abnor-

malities may contribute to neuropathy (entrapment of the median nerve) or initiate a soft 

tissue malignancy [10]. A lot of studies have been made regarding the frequency of pal-

maris longus absence in Korea [11], Iran [12] East Africa [13], and others. Different popu-

lations have experienced various rates of PL agenesis. For example, it is 2.9% for Asians, 

4.5% for African Americans, and 13.1–14.9% for Caucasians [4]. In a Turkish population, 

the highest prevalence of PL agenesis ever documented in the literature was 63.91% [14]. 

This is particularly important considering the lack of comparable data on Arab popula-

tions, where there are just a few research on the populations of Egypt [15], Palestine [16], 

Bahrain [17], and Saudi Arabia [6, 18]. However, the frequency of palmaris longus absence 

has not been studied yet in Benghazi- Libya. The aim of this study was to determine the 

prevalence of absence of palmaris longus muscle among medical students in Benghazi, 

Libya. Also, it will be interesting to compare our results with those of similar research 

conducted in other Arab populations and other populations worldwide. 

2. Materials and Methods 

 

2.1. Study sample 

The subjects for the study consist of 660 undergraduate medical students from 

Libyan International Medical University, in Benghazi-Libya of which 275 (41.7%) were 

males and 385 (58.3%) were females. The higher number of female students compared to 

males resulted from the collection of samples from a student body predominantly 

composed of women. The age of the students ranges from 17-24 years. The majority of our 

students were right-handed, 601 (91.1%). Left-handed and ambidextrous participants 

were 51 (7.7%) and 8 (1.2%), respectively. Inclusion criteria: All medical students from 

LIMU during the study period. Exclusion criteria: Individuals with myopathic diseases, 

previous history of trauma to their hands and/or forearms, history of surgical intervention, 

presence of wrist scars, or abnormality of the upper limb were excluded from the study. 
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The following information was noted about the students: their gender, age, ethnicity, 

hand dominance, history of prior surgery or injury, and any evident obesity that would 

have affected the examination's results. 

2.2. Study tools 

By using several procedures, the volar aspect of the wrist was examined to ascertain 

whether the PL tendon was present or absent in its typical anatomical location. Initially, 

the student was requested to do the conventional exam to evaluate the PL tendon. Two 

more tests were carried out to confirm the absence of the tendon if it could not be seen in 

the current investigation. The standard test is Schaeffer’s test [19]. and the other tests are 

Thompson's test [20]. and Pushpakumar's “two-finger sign” test [21]. Schaeffer’s Test: the 

students were instructed to flex their wrists after opposing their thumb to their little finger. 

If the flexor carpi radialis muscle is present, the tendon can be seen directly medial to it. 

Other tests were conducted if Schaeffer’s test was unable to detect the presence of the PL 

tendon at the wrist. To do Thompson's Test, make a fist and then bend your wrist against 

resistance. To accomplish Pushpakumar's Test, fold the first digit over the fourth and fifth 

digits or make a "peace sign" with your hand. These tests were chosen because they were 

easy to use and suitable for a wide range of subjects with a significant level of accuracy. 

The presence or absence of the palmaris longus tendon was recorded for both sides.  

2.3. Statistical analysis 

The collected data will be processed, computed, and analyzed using SPSS software 

version 26. The prevalence of PL muscle agenesis in both males and females will be 

statistically assessed through an independent sample T-test, with results considered 

significant when the p-value is less than 0.05. 

2.4. Ethical considerations  

Ethical considerations will be adhered to throughout the study. All students will be 

provided with information about the research objectives, and verbal consent will be 

obtained from each of them. Additionally, this research will be approved by the research 

ethics committee in Benghazi-Libya.  

2.5. Study period 

The study will be conducted in 5 months period, from October 2023 to February 2024. 
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Figure 1. (a) Schaeffer’s test, (b) Thompson’s test. (c) Pushpakumar’s test.  Arrow – 

Palmaris longus tendon.  (d & e) PL tendon absent. (LIMU, Benghazi, Libya) 

3. Result 

We examined 660 medical students in LIMU, in Benghazi-Libya. The overall absence 

of palmaris longus was seen in 163 students (24.7%) 56 of whom were males (20.4%) and 

107 of whom were females (27.8%). PL was found absent unilaterally in 98 students 

(14.85%) and bilaterally in 65 students (9.85%). In comparison to males (20.4%), females 

had a somewhat higher prevalence of PL absence (27.8%). PL was absent in 6.52% (43 

students) on the right side and in 8.33% (55 students) on the left side. The left-side 

agenesis was seen in 34 females (8.8%) and 21 males (7.6%). The right-side agenesis was 

seen in 28 females (7.3%) and 15 males (5.5%). Out of 65 (9.8%) bilateral agenesis, 45 (11.7%) 

were females and 20 (7.3%) were males. Out of 275 males, PL muscle was absent 

unilaterally in 13.1% (36 students); the distribution on the right was 5.5% (15 students) 

and on the left side was 7.6% (21 students) whereas bilaterally in 7.3% (20 subjects). The 

overall prevalence of absence of PL muscle in males was 20.4% (56 students). Out of 385 

females, PL muscle was absent unilaterally in 16.1% (62 subjects); the distribution on the 

right & left was 7.3% (28 students) and 8.8% (34 students) respectively whereas bilaterally 

in 11.7% (45 students). The overall prevalence of absence in females was 27.8% (107 

students). We concluded that the unilateral absence of PL (14.85%) was more frequent 

than the bilateral absence (9.85%). Unilateral absence was more common in females (16.1%) 

than males (13.1%). bilateral absence of PL is 11.7% in females but 7.3 % in males.  

Table 1: The frequency of palmaris longus absence 

 Number of cases Percentage (%) 

Total 660 100% 

Overall absence 163 24.7% 

Bilateral absence 65 9.85% 

Unilateral absence 98 14.85% 

Right side absence 43 6.52% 

Left side absence 55 8.33% 
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Table 2: The distribution of absence of Palmaris longus muscle in both sexes. 

Number of students 
Overall absence of 

Palmaris longus 

Overall presence of 

Palmaris longus 
P-Value 

Male (275) 56 (20.4%) 219 (79.6%) 

0.029 Female (385) 107 (27.8%) 278 (72. 2%) 

Total (660) 163 (24.7%) 497 (75. 3%) 

 

Table 3: The distribution of bilateral absence of Palmaris longus muscle in males & females 

Absence of PL muscle 
Male (%) 

(275) 

Female (%) 

(385) 

Total (%) 

(660) 
P-Value 

Bilateral absence 20 (7.3%) 45 (11.7%) 65 (9.8%) 0.061 

 

 

Figure 2: Pie chart that shows the frequency of presence and absence of Palmaris longus 

Muscle. 

Table 4: The distribution of unilateral absence of Palmaris longus muscle in males & 

females. 

Absence of PL 

muscle 

Male (%) 

(275) 

Female (%) 

(385) 

Total (%) 

(660) 
P-Value 

Unilateral absence 36 (13.1%) 62 (16.1%) 98 (14.8%) 0.284 

Left sided absence 21 (7.6%) 34 (8.8%) 55 (8.3%) 0.585 

Right sided absence 15 (5.5%) 28 (7.3%) 43 (6.5%) 0.352 
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Figure 3: The frequency of presence and absence of Palmaris longus Muscle in males. 

 

 

Figure 4: The frequency of presence and absence of Palmaris longus Muscle in females. 

4. Discussion 

The human body's most variable muscle in the upper limb is the PL. There are many 

different kinds of variations, the most prevalent of which is the unilateral or bilateral lack 

of muscle. An individual's gender and ethnicity are two factors that may affect whether 

or not they have PL muscle. Due to its extensive use as a donor tendon for transfer or 

transplant in reconstructive plastic surgery and to administer medication or 

corticosteroids to treat pain caused by arthritis or carpal tunnel syndrome in the carpal 

tunnel. Palmaris longus (PL) has been receiving more and more attention. Many authors 

have written extensive documentation of the PL agenesis's occurrence in various ethnic 

groups and populations [22]. The prevalence of absence of PL in our sample was found to 

be 24.7% which is similar to the findings by Hussain et al in Saudi Arabia (24.5%) [18], 

Ravi et al in Malaysia (23.9%) [23], Venter et al in South Africa (24.4%) [24], Thompson et 

al in Caucasians (24%) [25], Kose et al in Turkey (26.6%) [26], Morais et al in Brazil (26.5%) 

[27] And was not much different from that found in some other studies such as Lahiji et 

al in Iran (22.8%) [12]. The prevalence of absence of PL was close to that of several previous 

Arab studies, including those involving Saudi Arabia (24.5%) [18], and Palestine (32%) 

[16], Other studies in Middle Eastern populations found a remarkably higher prevalence 

of PL absence compared to our results including those in Egypt (50.8%) [15], Saudi Arabia 

(40.5%) [6], and Bahrain (36.8%) [17]. This value of incidence of absence of PL (24.7%) lies 
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on the upper limit of the commonly reported range (5 to 25%) in various races [28]. 

Numerous researches have evaluated the presence of PL muscle in black African 

populations. According to the findings, the prevalence of its absence varies from 1.5% to 

24.4%. Zimbabwe had the lowest absence (1.5%) [29], Ghana (3.8%) [30], East Africa (4.4%) 

[13], Nigeria (6.7%) [31], Ethiopia (15.3%) [32], and South Africa (24.4%) [24]. The overall 

prevalence of the absence of the PL tendon in Caucasian populations (European and 

North American) has been reported between 5.5 and 24% [20, 25]. On the other hand, the 

overall prevalence of absence of the PL tendon in Asian populations (Chinese, Japanese, 

Indian, Malaysian) has been reported between 4.6 and 17.2% [7, 33-35]. Cehyan and Mavt 

[14] reported that 63% of the Gaziantan Turkish population seems to have the highest 

incidence of PL agenesis but in a recent investigation of the Turkish population the 

agenesis was found to be only 26% [26]. Our observations of 24.7% absence were 

considerably higher than values reported in Malaysia (9.3%) [34], Iran 22.8% [12], India 

17.2% [33], India 20.2% [36], and Turkey 20% [37]. Other studies showed a lower value 

such as 4.1% in Korea [11] and 4.6% in China [35]. Compared to research conducted on 

Asian and other African populations, the prevalence in this study is shown to be higher. 

This suggests that there is a significant racial variance in muscle agenesis. Numerous 

studies in the past have indicated that PL absence is more common in women and on the 

left side which is similar to our study [17, 26, 33, 36]. The present study revealed the 

prevalence of unilateral absence of PL is higher than that of the bilateral absence 

accounting for 14.85% and 9.85%, respectively. Unilateral agenesis was more common in 

these studies [5, 12, 13, 18, 24, 34, 38]. While the bilateral agenesis of the PL muscle was 

more common in these studies [14, 17, 32]. Some studies have reported significant 

differences in the frequencies of unilateral (43.2%) and bilateral (20.6%) absence, as seen 

in the study conducted on the Indian population [36]. Other studies revealed almost equal 

frequencies of unilateral and bilateral absence of PL [6, 16]. According to our findings, 

females showed a higher preponderance of unilateral and bilateral absence, which is 

similar to Sabouba et al [16] and Hussain et al [18]. 

Table 5: Prevalence of absence of Palmaris Longus tendon in various populations 

Population Authors 
Number of 

participants 

Absence of PL 

(%) 

Egypt Raouf et al, 2013 [15] 386 50.8% 

Zimbabwe Gangata, 2009 [29] 890 1.5% 

Nigeria 
Mbaka and Adedayo, 2009 

[31] 
600 6.7% 

South Africa Venter et al, 2014 [24] 706 24.4 

East Africa Kigera et al, 2011 [13] 800 4.4% 

Ethiopian Berhe T et al.2014 [32] 712 15.3% 

Ghana Offei et al, 2014 [30] 210 3.8% 

Saudi Arabia Hussain et al, 2012 [18] 400 24.5% 

Saudi Arabia Alabbad et al, 2018 [6] 200 40.5% 
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Palestine Malik Sabouba et al, 2022 [16] 300 32% 

Bahrain Sater et al, 2010 [17] 1043 36.8% 

Iran Lahiji et al, 2013 [12] 1000 22.8% 

India Sankar et al, 2011 [39] 942 28% 

India Agrawal et al, 2010 [36] 385 20.2% 

India Kapoor et al, 2008 [33] 500 17.2% 

Malaysia Roohi et al, 2007 [34] 450 9.3% 

China Sebastin et al, 2006 [35] 329 4.6% 

Turkey Kose et al, 2009 [26] 1350 26.6% 

Turkey Alves et al, 2011[37] 200 20% 

Turkey Ceyhan O et al. 1997 [14] 7000 63.9% 

Caucasians Thompson et al, 2001[25] 300 24% 

Serbia Eric et al, 2010 [38] 800 37.5% 

USA Soltani et al, 2012 [4] 516 14.9% 

Brazil Morais et al, 2012 [27] 740 26.5% 

Present study 2024 660 24.7% 

 

5. Conclusion 

In the Libyan population, the overall prevalence of unilateral and bilateral PL tendon 

absence was 24.7%. It is higher compared to what is quoted in standard textbooks (15%). 

The absence of the PL tendon in females was statistically more common than in males. 

Unilateral absence of PL was more frequent than bilateral absence. Further studies can be 

conducted to establish a relationship between the presence of the PL muscle and different 

determinants such as ethnicity and hand dominance etc. It is very useful and important 

for the surgeon, plastic surgeon, as well as the ophthalmologist. 

Limitations: Our study has certain limitations. Potential bias may arise from the higher proportion of female 

participants in comparison to male participants, particularly if our results are generalized to the total Libyan population. 
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