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ÖZET 

Amaç: Bu çalışmada Somali popülasyonunda palmaris longus 
(PL) yokluğunun sıklığının Afrika ve dünyanın diğer ülkelerin-
deki popülasyonlardan farklı olup olmadığı araştırıldı ve bu 
durumun cinsiyet ve tutulan ekstremite tarafı ile olan ilişkisi 
incelendi.

Yöntem: Toplam 1000 katılımcı (713 erkek ve 287 kadın; yaş 
aralığı: 7-80 yıl) Schaffer testi ile PL tendon yokluğu açısından 
değerlendirildi. Schaffer test sonucu negatif olanlara tanıyı 
doğrulamak amacıyla Thompson testi, Mishra testi I, Mishra 
testi II ve Pushpakumar "iki parmak işareti" yöntemi yapıldı.

Bulgular: Katılımcıların 95’inde (%9.5) PL tendonu bulunmu-
yordu. Katılımcıların 42’sinde (%4.4) iki taraflı ve 53’ünde (%5.5) 
tek taraflı olarak PL kası yoktu. Tek taraflı PL yokluğu sağ elde 
daha yüksek oranda izlendi (%3.0) (p>0.05). Erkeklerde sağ 
taraflı agenezi, erkeklerde sol taraflı agenezi ile anlamlı dü-
zeyde ilişkili bulundu (rs=0.556, p<0.01). Kadınlarda sağ taraflı 
agenezi, sol taraflı agenezi ile anlamlı düzeyde ilişkili bulundu 
(rs=0.625, p<0.01). Kadınlarda sağ ve sol taraflı agenezi insidan-
sı, erkeklerinkine kıyasla daha yüksek düzeyde ilişkili idi. Yaş, 
kadınlarda sol taraflı agenezi (rs=0.154, p<0.01) ve sağ taraflı 
agenezi (rs=0.145, p<0.05) ile anlamlı düzeyde ilişkili bulundu.

Sonuç: Somali popülasyonunda PL agenezi prevalansı bildiri-
len %15’lik insidanstan daha düşük olup, diğer Afrika popülas-
yonlarının bazılarından anlamlı düzeyde daha yüksektir. Bu bul-
gular, özellikle bölgedeki cerrahlar için PL greftleme ile yapılan 
ortopedi ve rekonstrüktif ameliyatları açısından yararlı olabilir.

ABSTRACT

Aim: The aim of this study was to investigate whether the frequen-
cy of palmaris longus (PL) absence in Somali population differed 
from other populations in Africa and the rest of the world and to 
evaluate its association with sex and side of the limb involved.

Methods: Totally 1,000 participants (713 males and 287 fe-
males; age range: 7 to 80 years) were tested for the absence of 
PL tendon using Schaffer’s test. In those with a negative Schaf-
fer's test result, Thompson's test, Mishra's test I, Mishra's test 
II, and Pushpakumar's "two-finger sign" method were used to 
confirm its absence.

Results: Absence of PL tendon was found in 95 (9.5%) partici-
pants. The PL muscle was absent bilaterally in 42 (4.4%) and uni-
laterally in 53 (5.5%) participants. Unilateral absence of PL was 
higher in the right hand (3.0%) (p>0.05). Agenesis of the right 
side in males was significantly correlated with the left side in 
males (rs=0.556, p<0.01). Right agenesis in females was signifi-
cantly correlated with its left side (rs=0.625, p<0.01). The inci-
dence of right and left agenesis in females was more strongly 
correlated than that in males. Age was significantly correlat-
ed with left agenesis (rs=0.154, p<0.01) and right agenesis 
(rs=0.145, p<0.05) in females.

Conclusion: The prevalence of PL agenesis in the Somali popula-
tion is lower than the reported incidence of 15%, but more signifi-
cantly higher than some of the other African populations. These 
findings may be helpful, particularly for the surgeons in the region, 
for orthopedic and reconstructive surgeries using PL grafting.
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Introduction

Palmaris longus (PL) is a superficial muscle of the forearm, 
mainly tendinous except for a small portion of its length, 
which is composed of a muscle belly [1]. It originates from 
the medial epicondyle of the humerus and, as a long and 
thin tendon, it lies medial to the flexor carpi radialis [1,2]. 
Its long tendon passes above the flexor retinaculum and 
attaches to the connective tissue of the palmar aponeu-
rosis [1,2]. Its primary function is the augmentation of 
the palmar fascia that serves as an accessory flexor of the 
wrist and thumb abductor [3]. Due to the proximity to the 
surface, as a long muscle and clear tendon, PL is simple 
to identify and easily accessible [4]. Of note, PL is consid-
ered a non-essential muscle, as its absence does not se-
verely affect the functions of the wrist and hands [1]. The 
PL tendon is one of the most commonly used donors for 
autologous tendon graft or tendon transfer [5]. Therefore, 
identifying the presence of a PL tendon is critical for re-
constructive hand surgeries to minimize potential compli-
cations. To date, several physical examination maneuvers 
have been described to detect the PL tendon [5].

The PL tendon is considered to be congenitally absent in 
approximately 15% of the population [6]. However, the 
reported incidence of agenesis varies extensively by eth-
nicity, from 0.6% in Korea [7] to 64% in Turkey [8]. The PL 
has been studied considerably using various examination 
methods, and the prevalence of its absence varies signifi-
cantly across different populations, 0.6 to 3.2% in Koreans, 
1.02% in Ugandans, 3 to 4.2% in Japanese, 3.3 to 17.2% in 
Brazilians, 4.5 to 22.5% in African Americans, 4.5 to 55.2% in 
Egyptians, 3.8 to 5.6% in Chinese, 4.4 to 32.2% in Hungari-
ans, 5.8 to 15.2% in Canadians, 6.7 to 25% in Nigerians, 6.1 
to 11.7% in Malaysians, 11.6% in Czechs, 13.2 to 33.7% in 
Iranians, 12.8 to 18.3% in Iraqis, 11.7% in Ethiopians, 24% in 
North American Caucasians, 16.8% in UK, 16.7 to 27.9% in 
Saudis and Bahraini, and 14.5 to 64% in Turkish population 
[9,10]. In addition to the congenital absence of the PL, mor-
phological variations have been identified. The tendon may 
be duplicated, reversed, bifid, or have an accessory muscle 
belly or divided to form an ulnar accessory slip distally [11]. 

In this present study, we aimed to determine the frequency 
of the absence of the PL in the Somali population and to 
compare it with relevant populations in Africa and the rest 
of the world. The second objective was to evaluate the asso-
ciation of PL agenesis with sex and the laterality of the limb. 

Materials and Methods

Study Design and Study Population

This study was designed as a single-center, cross-section-
al study. A total of 1,000 participants including 713 males 
and 287 females with an age range of 7 to 80 years were 

included. The participants consisted of patients visiting 
the Orthopedics and Traumatology Department of our 
hospital, hospital personnel from different areas, and sol-
diers from the TURKSOM military compound. Those a his-
tory of injury, surgery, scars on the wrist area, or any phys-
ical disabilities of their upper limbs were excluded from 
the study. All participants were informed about the nature 
of the study and a written informed consent was obtained 
on a voluntary basis. The study protocol was approved 
by the institutional Ethics Committee (No: 10909, Date: 
07/04/2022). The study was conducted in accordance with 
the principles of the Declaration of Helsinki.

Clinical Tests

All participants underwent physical examination of 
both wrists by an orthopedics specialist and a fifth-year 
(PGY5) orthopedics senior resident physician. The pres-
ence of PL tendons was examined using five assessment 
methods. The participants were initially asked to perform 
Schaeffer’s test [12]; opposition of the thumb to the little 
finger and then flexed the wrist to assess the PL tendon 
(Figure 1A). If the tendon was unable to be visualized 
due to the inability to maneuver the technique, the addi-
tional tests of Thompson’s [13] (Figure 1B), Mishra’s test I 
and II [14] (Figure 1C and Figure 1D), and Pushpakumar’s 
“two-finger sign” [15] (Figure 1E) were performed to con-
firm the absence of the tendon. If the participant had a 
positive result for any of the five tests, the presence of 
PL was considered. To regard to have an absence of a PL, 
the participant must have a negative test for all of the 
five tests (Figure 2). The Thompson’s test involves flexion 
of the fingers to form a fist and flexion of the wrist with 
the thumb as opposed and flexed over the fingers. In the 
Mishra’s test I, the participants were asked to abduct the 
thumb against resistance with the wrist slightly flexed. 
The Mishra’s test II involves the abduction of the thumb 
against resistance and wrist flexion partially. In the Push-
pakumar’s “two-finger sign” method, the volunteers were 
made to extend the index and middle fingers fully with 
the wrist and other fingers flexed, followed by  opposi-
tion and flexion of the thumb.

Statistical Analysis

Statistical analysis was performed using the Statistical 
Package for the Social Sciences (SPSS) version 26.0 soft-
ware (IBM Corp., Armonk, NY, USA). Descriptive data were 
expressed in number and frequency. The Chi-square test 
was used to identify the differences between the categori-
cal variables. Since the data was non-normally distributed, 
the Spearman’s rank order test was used for correlation 
analyses to assess the association of PL absence in both 
sexes unilaterally and bilaterally. A p value of <0.05 was 
considered statistically significant.
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Figure 1. Presence of the palmaris longus tendon. A. Schaeffer’s test; B. Thompson’s test; C. Mishra’s test I; D. Mishra’s test 
II; E. Pushpakumar’s "two-finger sign" test.

Figure 2. Absence of the palmaris longus tendon. A. Schaeffer’s test; B. Thompson’s test; C. Mishra’s test I; D. Mishra’s test 
II; E. Pushpakumar’s "two-finger sign" test.
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Results

The overall PL absence was found in 95 (9.5%) participants 
(n=71 for males and n=24 for females). The PL muscle 
was absent bilaterally in 42 (4.4%) and unilaterally in 53 
(5.5%) participants. There was no significant difference in 
the bilateral absence between the male (4.5%) and female 
(4.4%) participants (p>0.05). In addition, there was no 
significant difference in the unilateral absence between 
the male (6%) and female (4.4%) participants (p>0.05). Al-
though the rate of unilateral absence of the PL was high-
er in the right hand (3.0%) than in the left hand (2.7%), it 
did not reach statistical significance (p>0.05). The rate PL 
absence in the right and left hands was higher in males 
than females, while there was no significant difference be-
tween two sexes (p>0.05, Table 1). 

The Spearman’s rank order tests revealed that the agen-
esis of the right side in males was significantly correlated 
with the left side in males (rs=0.556, p<0.01). Similarly, 
right agenesis in females was significantly correlated with 
its left side (rs=0.625, p<0.01). The incidence of right and 
left agenesis in females was more strongly correlated than 
that in males. Age was significantly correlated with left 
agenesis (rs=0.154, p<0.01) and right agenesis (rs=0.145, 
p<0.05) in females. 

Discussion

In the present study, we attempted to investigate the prev-
alence of the absence of PL muscle in the Somali popula-
tion. Our study results showed that the overall prevalence 
of PL absence was 9.5%. This ratio is comparable to the low 
prevalence of PL agenesis reported in African populations, 
Ghana (3.1%) [16], East Africa (4.4%) [17], Yoruba ethnic 

population in Nigeria (6.7%) [18], African Antiguan popu-
lation (12.8%) [19], and the lowest number was reported in 
Zimbabwe (1.5%) [20]. On the other hand, a slightly high-
er prevalence of PL absence was identified in Ethiopian 
(15.3%) [21] and South African (19.6%) [22] populations. 
The lower rate of the absence of PL may be explained by 
the higher prevalence of manual labor in African popula-
tions. It is reasonable that manual labor anticipates more 
dynamic wrist motion and increasing instances in which 
the PL is brought into action. Manual labor also requires 
tensed palmar fascia for a strong grip, which may lead less 
occurrence of agenesis of the PL muscle [17,19]. This low 
frequency of absence of the PL in the Somali population 
supports the racial differences previously noted. This find-
ing may be helpful for the surgeons working in this field 
regarding the probability of identifying the PL tendon for 
tendon grafts or various reconstructive procedures.

Although not statistically significant, our study in Somali 
population showed that the overall prevalence of bilater-
al and unilateral agenesis is more common in males than 
females. The prevalence of unilateral agenesis was higher 
than bilateral agenesis, and right agenesis occurred more 
commonly. These findings are consistent with studies in 
Uganda [17], Nigeria [18], and South Africa [22]. On the 
other hand, studies conducted in Turkey [9,10], African 
Antiguan [19], Zimbabwe [20], and South India [23] have 
shown that bilateral agenesis is more common in males 
than the females. These reports also emphasize that the 
left side agenesis was more significant than the right-side 
agenesis.

The main limitation to this study is the utilization of clinical 
tests to detect the presence of the PL tendon. This exam-
ination depends on the examiner compared to cadaveric 

Sex PLP
n (%)

PLA
n (%)

PLP
n (%)

ULA
n (%)

PLP
n (%)

BLA
n (%)

PLP
n (%)

RULA
n (%)

PLP
n (%)

LULA
n (%)

Female (n=287) 263
91.6%

24
8.4%

263
95.6%

12
4.4%

263
95.6%

12
4.4%

263
97.4%

7
2.6%

263
98.1%

5
1.9%

Male (n=713) 642
90.0%

71
10.0%

642
94.0%

41
6.0%

642
95.5%

30
4.5%

642
96.8%

21
3.2%

640
97.0%

20
3.0%

Total (n=1000) 905
90.5%

95
9.5%

905
94.5%

53
5.5%

905
95.6%

42
4.4%

905
97.0%

28
3.0%

903
97.3%

25
2.7%

Pearson’s 
Chi-Square

0.606 1.008 0.005 0.218 0.986

P value 0.436 0.315 0.946 0.641 0.321

PLP: Palmaris longus present, PLA: Palmaris longus agenesis
ULA: Unilateral agenesis, BLA: Bilateral agenesis
RULA: Right unilateral agenesis, LULA: Left unilateral agenesis

Table 1. Distribution of palmaris longus agenesis and its lateralization by sex
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Age Female Right PL Female Left PL Male Right PL Male Left PL

Age 1

Female Right PL 0.145* 1

Female Left PL 0.154** 0.625** 1

Male Right PL -0.007 - - 1

Male Left PL -0.003 - - 0.556** 1

Table 2. Correlation analysis of palmaris longus absence with age and sex

*. Correlation significant at the 0.05 level (2-tailed).
**. Correlation significant at the 0.01 level (2-tailed).

studies where the presence of the PL can be determined by 
visualizing the actual muscle. However, the main strengths 
of this study include the use of various clinical tests to iden-
tify the presence of the PL, which increases the possibility 
that all the tendons crossing the wrist to be detected. The 
large sample size of this study is also another strength. 

Conclusion

In conclusion, the prevalence of PL agenesis in the Somali 
population is lower than the reported incidence of 15%, 
but more significantly higher than some of the other Af-
rican populations. These findings may be helpful, partic-
ularly for the surgeons in the region, for orthopedic and 
reconstructive surgeries using PL grafting.
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