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ABSTRACT
The Palmaris Longus (PL) muscle is a weak flexor muscle with wide prevalence of agenesis in world.
This study was conducted to determine the prevalence of agenesis of PL in a southern population of Iran.
A total of 732 subjects aged 7-86 years were selected randomly. The participants were primarily asked to
do the standard test (Schaeffer’s test). Four tests were done for confirmation of the absence of the tendon
in the subjects. The overall agenesis of muscle in both genders was 30.7±1.7%. This prevalence was
more in females than in males (38.6 Vs. 22.7%, p<0.001). The bilateral agenesis was seen in 19.5% and
left and right sided absences were 6.8% and 4.4%, respectively. There were significant differences
between total and bilateral agenesis with age groups (P = 0.016 and P = 0.017). The agenesis of PL was
higher than it reported in literature. The prevalence of bilateral absent was more common in present study
adversely to the report in text that it was more on left side hand.
Keywords: Muscle Agenesis, Palmaris Longus, Gender
PL is one of the most variable muscles in the body.
This variation varied according to race, sex and unilateral
or bilateral agenesis. The agenesis of PL was reported in
15% of general population in text (Kapoor et al., 2008).
The higher prevalence of the PL agenesis (63.9%) was
reported in Gaziantan Turkish population and as low as
prevalence 0.6% in Korean population (Ceyhan and
Mavt, 1997). In the Indian population, the prevalence of
agenesis reported 16.88-19.48% in male and a 4.21% in
female (Agarwal, 2010). Also in a study, the frequency of
muscle absence was 4.1% in Korean population, 4.7% in
men and 3.1% in women (Kyung et al., 2012). Overall
agenesis of PL in both sexes was 28%, out of which
40.2% was seen in females and 14.7% in males. However
the unilateral agenesis was seen in 19.7% and bilateral
agenesis in 8.3% subjects (Sankar et al., 2011).
In a study, the prevalence of PL muscle agenesis in the
north of Iran (Tehran) was reported as 22.8% in medical
students (Ashouri et al., 2011) and in another study this

1. INTRODUCTION
Palmaris Longus (PL) is a surface flexor muscle of
the forearm. It is a muscle with a short muscle belly and
long tendon and located medial to the Flexor Carpi
Radialis (Yildiz et al., 2000). This muscle is a weak
flexor of the hand at wrist. Although the function of PL
is considered very less, but its tendon is reported to be
usefulfor reconstructive plastic and hand surgery in
tendon graft (Sebastin et al., 2005a), in lip augmentation
(Davidson, 1995), ptosis correction (Chauhan, 2003), in
management of some facial paralysis (Atiyeh et al.,
1998), opponensplasty for severe carpal tunnel syndrome
(Park et al., 2010) and excisional arthroplasty for
management of keinbock,s disease (Kucuk et al., 2011).
Absence of PL may be associated with some
morbidities such as carpal tunnel syndrome, wrist
compartment syndrome and Guyon’s syndrome (Saied
and Karamoozian, 2009; Salgado et al., 2012).
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a person had a positive result for any of the five tests, the
person was considered to have a PL.
The data was analysed using SPSS 11.5 statistical
software. The prevalence of the PL agenesis was presented
with a 95% confidence interval. The association between an
absent PL and gender and age groups was assessed using
chi-square tests. Statistical significance was set at p<0.05.

prevalence was reported 21.0% in patients referred to
one health center (Kamrani et al., 2005).
The aim of this study is to determine the prevalence
of agenesis of PL and its association with sex in a
southern population of Iran.

2. MATERIALS AND METHODS

3. RESULTS

In this study, 732 persons who lived in a southern
region of Iran (Jahrom, Fars province) were randomly
enolled in present study. Of these subjects, 362 were
male and 370 (50.5%) were female, with an age range
between 7 and 86 years (mean age ± standard deviation,
30.12±19.47). Subjects who are having any deformities,
diseases or injury in the upper extremity were excluded.
In this study, the presence or absence of PL was
determined by series of tendon examination techniques
described by Schaeffer’s test (standard test) (Schaeffer,
1909), Thompson’s fist (Thompson et al., 1921),
Mishra’s 1st and 2nd test (Mishra, 2001) and
Pushpakumar’s two finger sign (Pushpakumar et al.,
2004). Each subject was initially asked to do the standard
test. In this technique, if present, PL appears as a
prominent tendon medial to tendon of Flexor Carpi
Radialis (FCR) in the middle of the lower part of the
front of forearm, just above the wrist. If PL tendon was
not satisfactorily visualized, others
(Thompson’s,
Mishra’sand Pushpakumar’s tests) were used to prove
the absence. To be considered to have an absence of a
PL, the person must have a negative test for all 5 tests. If

The overall prevalence of the absence of the PL tendon
was 30.7±3.34% (225 subjects) in our population study.
The prevalence of agenesis was 15.9% higher in women
than in men (38.6±4.96 Vs. 22.7±4.31%; p<0.001).
Unilateral agenesis was seen in 82 (11.2%) and bilateral
agenesis was seen in 143 (19.5%) subjects. The bilateral
absence of muscle was higher in females than in males
(25.4 Vs. 13.5%, p<0.001) but the prevalence of unilateral
agenesis was not significant in both sexes. The left-side
agenesis was seen in 50 subjects (6.8%) that it was more
often in femalesthan in males (p=0.002). The right-side
agenesis was observed in 32 (4.4%) subjectswith no
difference in both sexes (Table 1).
The prevalence of agenesis was higher in subjects aged
40-49 years (41.9%) and was the most least older age
group (21.3%) (p = 0.016). Adversely, the most common
prevalence of bilateral agenesis was for persons aged 2029 years(30.4%) and was less for person in 50-59 age
group (p = 0.017), but the prevalence of agenesis on right
and left side was equal in seven age groups (Table 2).

Table 1. Gender distribution of palmaris longus muscle agenesis in participants
Total (%)
Male (%)
Number
732
362 (49.5)
Agenesis
Total
225 (30.7)
82 (22.7)
Bilateral
143 (19.5)
49 (13.5)
Unilateral
82 (11.2)
33 (9.1)
Left sided
50 (6.8)
14 (3.9)
Right sided
32 (4.4)
19 (5.2)
*compare between male and female, NS: Non Signoficant
Table 2. The prevalence of palmaris longus agenesis in age groups
Agenesis
Total (%)
Bilateral (%)
Age group (years)
Number (%)
225 (30.7)
143 (19.5)
< 10
65(8.9)
25 (38.5)
12 (18.5)
10-19
252 (34.4)
69 (27.4)
39 (15.5)
20-29
79 (10.8)
30 (38.0)
24 (30.4)
30-39
114 (15.6)
34 (29.8)
21 (18.4)
40-49
93 (12.7)
39 (41.9)
27 (29.0)
50-59
49 (6.7)
11 (22.4)
7 (14.3)
≥ 60
80 (10.9)
17 (21.3)
13 (16.3)
P value
0.016
0.017
0.123
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Unilateral (%)
82 (11.2)
13 (20.0)
30 (11.9)
6 (7.6)
13 (11.4)
12 (12.9)
4 (8.1)
4 (5.0)
0.163

Female (%)
370 (50.5)
143 (38.6)
94 (25.4)
49 (13.2)
36 (9.7)
13 (3.5)

Left side (%)
50 (6.8)
8 (12.3)
19 (7.5)
3 (3.8)
9 (7.9)
8 (8.6)
1 (2.0)
2 (2.5)
0.808

P*
NS
<0.001
<0.001
NS
0.002
NS

Right side (%)
32 (4.4)
5 (7.7)
11 (4.4)
3 (3.8)
4 (3.5)
4 (4.3)
3 (6.1)
2 (2.5)
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Our study showed that the prevalence of agenesis
were significant between seven age groups. But, Eric in
his study reported that agenesis was not related to age
(Eric et al., 2010).
There are some limitations in present study:
Thompson’s test, Schaeffer’s test, Mishra’s second test
and Pushpakumar’s two-finger sign test require the
patient to flex the fingers and/or the wrist. This
commonly leads to a prominence of the flexor carpi
radialis in most cases. Another disadvantage of the above
tests is that they all depend on thumb abduction for
making the PL prominent. These tests are therefore of
less value if the patient cannot abduct his thumb, as is
commonly seen in patients with median nerve palsy.
Further worlwide researches are recommended to show
the prevalence of PL in other area and in different races.

4. DISCUSSION
The Palmaris Longus muscle may be absent, double
or with anomalous insertions. The absence of PL in
human appears to be inherited but the genetic spread of
PL agenesis is not clear (Wehbe, 1992). This muscle is
an important muscle because clinicians used its tendon as
a graft in various surgical procedures (Davidson, 1995;
Chauhan, 2003; Atiyeh et al., 1998).
In present study, the overall prevalence of absence of PL
was 30.7% that it was higher than two studies performed in
Iran (Ashouri et al., 2011; Kamrani et al., 2005). It differs
from the reported of 17.2 to 28.0% in three study
inIndian population (Agarwal, 2010; Kapoor et al.,
2008; Sankar et al., 2011), 25.0% in America
(Thompson et al., 2001) and 26.6% in Turkey (Kose et al.,
2009). Another studies showed a lower value of 1.5%
in Zimbabwe to 11.5% in a South African population
(Kyung et al., 2012; Kigera and Mukwaya, 2011;
Ndou et al., 2010). The prevalence of PL absent was
higher in Bahrain (36.4%) and Serbia (37.5%) than
our result (Sater et al., 2010; Eric et al., 2010).
This widely distribution of absent prevalence of PL
may be due to race, sex and age of population study. The
agenesis of PL is very low in African and eastern Asian
population than in Iran, Bahrain, Turkey and North
American Caucasian (Sater et al., 2010; Ndou et al.,
2010; Kose et al., 2009; Kigera and Mukwaya, 2011;
Ashouri et al., 2011).
From the literature, PL agenesis in different races and
ethnic groups was found to be more common in females
(Sankar et al., 2011; Sater et al., 2010; Kose et al.,
2009) that it is similar to our result where agenesis of
PL in females was 38.6% than 22.7% in
males.However, another findings have also been
suggested that PL agenesis is more frequent in males
than in females (Thompson et al., 2001). Also, in one
study reported the higher prevalence of PL agenesis in
males (Agarwal, 2010). But in Iran (Ashouri et al.,
2011), Korea (Kyung et al., 2012), Nigeria (Mbaka and
Ejiwunmi, 2009), China (Sebastin et al., 2005b) and
Uganda (Kigera and Mukwaya, 2011) the prevalence of
agenesis was not associated with sex.
In the present study, similar to other studies in Korea
(Kyung et al., 2012), Bahrain (Sater et al., 2010), Africa
(Ndou et al., 2010), Serbia (Eric et al., 2010), India
(Kapoor et al., 2008) andTurkey (Kose et al., 2009)
suggestion, incidence of agenesis of PL frequently was
seen on bilateral sides (19.5%). This result is opposite to
the result of other studies where the agenesis was more on
right sided (Thompson et al., 2001; Ashouri et al., 2011)
or left sided hand (Agarwal, 2010; Sankar et al., 2011;
Mbaka and Ejiwunmi, 2009; Kigera and Mukwaya, 2011).
Science Publications

5. CONCLUSION
In summary, It was concluded that there is a high
prevalence of PL agenesis. The cause of this variation
is not clear. As similar to literature, we revealed the
higher frequency of agenesis in female but adversely
to literature, the agenesis was more bilaterally instead
of in left side of hand.

6. ACKNOWLEDGMENT
Authors are greatly beholden to the authorities of
Jahrom University of Medical Sciences for financing this
study and also grateful all the study participants.

7. REFERENCES
Agarwal, P., 2010. Absence of the palmaris longus
tendon in Indian population. Indian J Orthop., 44:
212-215. DOI: 10.4103/0019-5413.61863
Ashouri, K., F. Abdollahzade-Lahiji, A.A. Esmailijah,
S.M. Hoseini-Khameneh and F. Madadi et al., 2011.
Palmaris lon gus agenesis. Iran J. Orthop Surg., 9:
18-21.
Atiyeh, B.A., H.A. Hashim, A.M. Hamdan, D.I. Kayle
and R.S. Musharafieh, 1998. Lower reconstruction
and restoration of oral competence with dynamic
palmaris longus
vascularised
sling.
Arch
Otolaryngol Head Neck Surg., 124: 1390-1392.
DOI: 10.1001/archotol.124.12.1388
Ceyhan, O. and A. Mavt, 1997. Distribution of agenesis
of palmaris longus muscle in 12 to 18 years old age
groups. Indian J. Med. Sci., 51: 156-160. PMID:
9355719
Chauhan, R., 2003. Atypical innervation of palmaris
longus-A case report. J. Anat. Soc. Ind., 52: 171-173.
10

OJBS

Hojjatollah Karimi-Jashni et al. / OnLine Journal of Biological Sciences 14 (1): 8-11, 2014

Pushpakumar, S.B., R.P. Hanson and S. Carroll, 2004.
The ‘two finger’ sign: Clinical examination of
Palmaris Longus (PL) tendon. Br. J. Plast. Surg., 57:
184-185. DOI: 10.1016/j.bjps.2003.11.024
Saied, A. and S. Karamoozian, 2009. The relationship of
presence or absence of palmaris longus and fifth
flexor digitorum superficialis with carpal tunnel
syndrome. Eur. J. Neurol., 16: 619-623. DOI:
10.1111/j.1468-1331.2009.02558.x
Salgado, G., M. Cantin, O. Inzunza, A. Munoz and J.
Saez et al., 2012. Bilateral reversed palmaris longus
muscle: A rare anatomical variation. Folia Morphol.,
71: 52-55. PMID: 22532187
Sankar, K.D., P.S. Bhanu and S.P. John, 2011. Incidence
of agenesis of palmaris longus in the Andhra
population of India. Ind. J. Plast. Surg., 44: 134-138.
DOI: 10.4103/0970-0358.81448
Sater, M.S., A.S. Dharap and M.F. Abu-Hijleh, 2010.
The prevalence of absence of the palmaris longus
muscle in the Bahraini population. Clin. Anat., 23:
956-961. DOI: 10.1002/ca.21034
Schaeffer, J.P., 1909. On the variations of the palmaris
longus muscle. Anat. Rec., 3: 275-278.
Sebastin, S.J., A.Y. Lim, W.H. Bee, T.C. Wong and B.V.
Methil, 2005a. Does the absence of the palmaris
longus affect grip and pinch strength. J. Hand Surg.
Br., 30: 406-408. DOI: 10.1016/j.jhsb.2005.03.011
Sebastin, S.J., M.E. Puhaindran, A.Y. Lim, I.J. Lim and
W.H. Bee, 2005b. The prevalence of absence of the
palmaris longus a study in a Chinese population and
a review of the literature. J. Hand Surg. Br., 30: 525527. DOI: 10.1016/j.jhsb.2005.05.003
Thompson, J.W., J. Mcbatts and C.H. Danforth, 1921.
Hereditary and racial variations in the musculus
palmaris longus. Am. J. Phys. Anthrop., 4: 205-218.
DOI: 10.1002/ajpa.1330040207
Thompson, N.W., B.J. Mockford and G.W. Cran, 2001.
Absence of the palmaris longus muscle: A
population study. Ulster Med. J., 70: 22-24. PMID:
11428320
Wehbe, M.A., 1992. Tendon graft donor sites. J. Hand
Surg Am., 17: 1130-1132. DOI: 10.1016/S03635023(09)91079-6
Yildiz, M., M. Sener and O. Aynaci, 2000. Th ree-headed
reversed palmaris longus muscle: A case report and
review of the literature. Surg. Radiol. Anat., 22: 217219. DOI: 10.1007/s00276-000-0217-x

Davidson, B.A., 1995. Lip augmentation using the
palmaris longus tendon. Plast. Reconstr. Surg., 95:
1108-1110. DOI: 10.1097/00006534-19950500000026
Eric, M., D. Krivokuca, S. Savovic, I. Leksan and N.
Vucinic, 2010. Prevalence of the palmaris longus
through clinical evaluation. Surg. Radiol. Anat., 32:
357-361. DOI: 10.1007/s00276-009-0573-0
Kamrani, R.S., M.R. Abass Zadeh and J.S. Mahdi, 2005.
Variations palmaris longus and superficial flexor of
the fifth finger. Iran J. Orthop. Surg., 11: 21-24.
Kapoor, S.K., A. Tiwari, A. Kumar, R. Bhatia and V.
Tantuway et al., 2008. Clinical relevance of
palmaris longus agenesis: Common anatomical
aberration. Anat. Sci. Int., 83: 45-48. DOI:
10.1111/j.1447-073X.2007.00199.x
Kigera, J.W. and S. Mukwaya, 2011. Frequency of
agenesis Palmaris longus through clinical
examination--an East African study. PLoS One, 6:
e28997-e28997. DOI: 10.1371/journal.pone.0028997
Kose, O., O. Adanir, M. Cirpar, M. Kurklu and M.
Komurcu, 2009. The prevalence of absence of the
palmaris longus: A study in Turkish population.
Arch Orthop. Trauma Surg., 129: 609-611. DOI:
10.1007/s00402-008-0631-9
Kucuk, L., O. Ozdemir, E. Coskunol, T.S. Sugun and K.
Ozaksar, 2011. The effect of excisional arthroplasty
with palmaris longus tendon on carpal height ratio in
Stage 3 Kienbock’s disease. Acta Orthop. Traumatol.
Turc., 45: 393-398. DOI: 10.3944/AOTT.2011.2566
Kyung, D.S., J.H. LEE, I.J. Choi and D.K. Kim, 2012.
Different frequency of the absence of the palmaris
longus according to assessment methods in a Korean
population. Anat. Cell Biol., 45: 53-56. DOI:
10.5115/acb.2012.45.1.53
Mbaka, G.O. and A.B. Ejiwunmi, 2009. Prevalence of
palmaris longus absence a study in the Yoruba
population. Ulster Med. J., 78: 90-93. PMID:
19568443
Mishra, S., 2001. Alternative tests in demonstrating the
presence of palmaris longus. Ind. J. Plast. Surg., 34:
12-12.
Ndou, R., H. Gangata, B. Mitchell, T. Ngcongo and G.
Louw, 2010. The frequency of absence of palmaris
longus in a South African population of mixed race.
Clin. Anat., 23: 437-442. DOI: 10.1002/ca.20961
Park, I.J., H.M. Kim, S.U. Lee, J.Y. Lee and C. Jeong,
2010. Opponensplasty using palmaris longus tendon
and flexor retinaculum pulley in patients with severe
carpal tunnel syndrome. Arch. Orthop. Trauma
Surg., 130: 829-834. DOI: 10.1007/s00402-0101053-z
Science Publications

11

OJBS

