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1. Introduction

2. Materials and methods

Background: Palmaris longus muscle is one of the superficial slender muscles of forearm that 

act on the skin and distal digital webs. It has been described as a phylogenetically degenerate 

metacarpophalangeal joint flexor. It is harvested as a tendon graft in many surgical procedures. 

Palmaris longus muscle is a choice of muscle in cosmetic, plastic and reconstructive surgery. 

There are many studies on various ethnic groups of different regions. Aim:This prospective, 

observational and cross sectional study was conducted to determine the prevalence of 

unilateral and bilateral agenesis of Palmaris Longus and its association with sex and side of the 

limb in the Gujarat population of India. Materials and Methods: The clinical study was 

conducted on  474 subjects (273 males and 201 females) belonging to 18 – 25 years for 

agenesis of palmaris longus by various clinical techniques and the cadaveric studywas 

conducted on 50 upper limbs of 25 cadavers of Gujarat region. Data was collected and analyzed 

by Chi-square test. Results: In clinical study total agenesis of palmaris longus muscle was seen 

in 67(13.08%) subjects out of whom 13.19% were males and 12.94% were females. Unilateral 

agenesis was seen in 38.71%, bilateral agenesis in 61.29%, right sided agenesis in 45.83% and 

left sided in 54.17%. In cadavers out of 50 upper limbs, Palmaris longus agenesis was seen in 

total 4 limbs in which 1 limb had bilateral agenesis and 2 left limbs had unilateral agenesis. 

Conclusions:Prevalence of palmaris longus agenesis is more common in males and unilateral 

agenesis is more common on left side.

The first case of Palmaris Longus (PL) muscle absence was 

reported in 1559 by Colombos in De Re Anatomica Libri [1-2].It is 

one of the most variable muscles in the human body [3].Variations 

may be seen in relation to its morphology, origin,insertion, nerve 

supply in different individuals including its absence.

PL is a small superficial slender muscle of forearm which arises 

from medial epicondyle by the common superficial flexor tendon, 

and from adjacent inter muscular septa and deep fascia. Its long 

slender tendon passes between the flexor carpi radialis and flexor 

carpi ulnaris muscles. It ends as a slender, flattened tendon passing 

superficially over the flexor retinaculum and attaches to its distal 

half and becomes incorporated into the palmar aponeurosis. It is a 

weak flexor of the wrist which is considered functionally negligible. 

It is meta carpophalangeal joint flexor and serves as an anchor for 

the skin and fascia of the hand, resisting horizontal shearing forces 

in a distal direction, which would tend to deglove the skin of the 

palm[4]. So it is considered to be a dispensable tendon because its 

absence does not significantly affect the function of the wrist. It is 

there forevery useful in orthopedic and reconstructive plastic 

surgeryas tendon grafts, lip augmentation or escalation[5], chin 

defects, ptosis correction[6] and management of facial 

paralysis[7].

Agenesis of PL muscle is about 15% according to most 

standard text books of Anatomy and Surgery. However incidence of 

agenesis varies among different ethnic groups and also varies with 

sex and side of the limb[8-10].

The aim of study is to determine the prevalence of PL agenesis 

(unilateral and bilateral) and its association with sex of subjects, as 

well as side of the limb in the Gujarat population of India.

Present study was conducted onsubjects of 18 – 25 years amongst 

students of  the B.  J .  Medical  College,  Ahmedabad,  

Gujaratregion.Total 474 subjects comprising 273 males and 201 

females were examined for clinical assessment of PL agenesis. We 
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Standard test (Schaeffer's test)[1]: The subject is asked to 

oppose the thumb to the little finger and then flex thewrist (Fig - 1).

Thompson's fist test[11]: The subject is asked to make a 

fist,then flex the wrist and finally the thumb is opposed and flexed 

over the fingers (Fig - 2).

Mishra's test I[12]: The metacarpo-phalangeal joints of all 

fingers are passively hyperextended by the examiner and the 

subject is asked to actively flex the wrist (Fig - 3).

Mishra's test II[12]: The subject is asked to abduct the thumb 

against resistance with the wrist in slight palmar flexion (Fig - 4).
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 excluded subjects with physical disabilities (including those 

resulting from trauma of either spine or upper limb) and any prior 

surgery (to upper limb).

 Presence or absence of PL tendon was determined by series of 

various clinical tests. Each subject was initially asked to do the 

standard Schaeffer's test[1].If tendon was not clearly identified 

than those subjects were asked to do other tests for confirmation of 

agenesis. Other tests are Thompson's fist test[11], Mishra's test I& 

II[12], Pushpakumar's “two-finger sign”[13]method and Modified 

Schaeffer's technique[14].
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Mishra's test I[12]: The metacarpo-phalangeal joints of all 

fingers are passively hyperextended by the examiner and the 

subject is asked to actively flex the wrist (Fig - 3).

Pushpakumar's “two-finger sign” method[13]: The subject is 

asked to fully extend the index and middle finger, the wrist and 

other fingers are flexed and finally the thumb is fully opposed and 

flexed (Fig - 5).

Mishra's test II[12]: The subject is asked to abduct thethumb 

against resistance with the wrist in slight palmar  flexion (Fig - 4).

Modified Schaeffer's technique[14]:The subject is asked to 

oppose the thumb to the little finger and then flex the wrist. If not 

clearly seen slight extending or resistance force was applied to 

middle 3 fingers. Still if it is not visible it was taken as absent in that 

subject (Fig - 6).
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Fig – 7: Standard Schaeffer'sTest showing absent PL Fig – 8: Modified Schaeffer'sTest showing absent PL

Fig – 9: Absent PL in Cadaver

3. Results

Presence or absence of PL tendon was also determined in 50 upper limbs of 25 cadavers of Gujarat region(Fig - 9). Data was 

collected and analyzed by Chi-square test.

Sample of 474 subjects (273males and 201 females)examined by above mentioned clinical tests, in which overall 

agenesis of PL muscle was found in 67(13.08%) subjects out of whom 13.19% were males and 12.94% were females. PL was 

absent unilaterally in 38.71%, bilaterally in 61.29%. Right sided  agenesis in 45.83% and left sided in 54.17% (Table 1).

In cadavers out of 50 upper limbs, overall PL muscle was absent in total 4 limbs (8%) in which one limb had bilateral 

agenesis and two left limbs had unilateral agenesis.
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No Agenesis 
(%)

Different Populations

Agenesis
 (%)

Unilateral
 Agenesis (%)

Percentage of agenesis of PL (%) Authors

Bilateral 
Agenesis (%)

Right sided 
Agenesis (%)

Left sided 
Agenesis (%)

Gender

Male (273)

Female (201)

Total (474)

North American Caucasians

Pennsylvania

Northern Ireland

Gaziantep Turkish population

Korean Population

Uganda

Chinese

Malaysian Population

Indian Delhi Population

Indian Dravidian Population

Nigeria

Harare (Zimbabwe)

Turkish Population

South Indian Andhra Pradesh

Gujarat Population

24

23

25

63.9

0.6

1.02

4.6

9.3

17.2

26

30

1.5

26.6

28

13.08

Troha et al[15]

Wehbe[22]

Thomposon et al[2]

Ceyhan and Mavt[24]

Ceyhan and Mavt[24]

Igbigbi PS[26]

Sebastin et al[27]

Roohi et al[28]

Sudhir et al[23]

Pai et al[29]

Mbaka and Ejiwunmi et al[30]

Hope Gangata[31]

OzkanKose et al[25]

Sankar KD et al

Present author

237(86.81)

175(87.07)

412(86.92)

36(13.19)

26(12.94)

62(13.08)

11(30.56)

13(50)

24(38.71)

25(69.44)

13(50)

38(61.29)

5(45.45)

6(46.15)

11(45.83)

6(54.55)7

(53.85)

13(54.17)

Table 1: Distribution of PL Agenesis according to Gender and Lateralization

Table 2: Distribution of agenesis of Palmaris longus (PL) on different populations of the world

4. Discussion

n = 474

Chi-square value = 0.01
df* = 1

P value 0.95

*df = degree of freedom

Chi-square value = 2.41
df*=1

P value 0.12

Chi-square value = 0.001
df*= 1
P value

n = 62 n = 24

Tendon grafts are frequently needed in reconstructive surgery on the hand. Many surgeons agree that the PL tendon is the first choice as 

a donor tendon because it fulfills the necessary requirements of length, diameter and availability, and can be used without producing any 

functional deformity[15].One advantage of the PL tendon is that it protects the median nerve which passes deep to it. In the absence of the PL 

tendon, the most superficial structure in the wrist is median nerve, which is at risk of injury during trauma and surgical 

incisions[16].Thepalmaris longus tendon is often considered the ideal donor for tendon grafts for replacement of the long flexors of the 

fingers, and of the flexor pollicis longus tendon[17].Identification of PL tendon is also important during administration of 

medicines/corticosteroids in carpal tunnel to relieve pain due to carpal tunnel syndrome/arthritis[18] and in median nerve wrist 

block[19].

 PL is an active muscle in non-human primates used for prehensile progression from tree to tree. PL is found to be present in Orangutan, 

but is variably absent in chimpanzee and gorilla[20].Palmaris longus is often described as one of the most variable muscles in the human 

body and is classified as a phylogenetically retrogressive muscle i.e. a short belly with a long tendon[21]. In humans the absence of palmaris 

longus  appears to be hereditary but its  genetic  transmission is not clear[22].
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Various techniques of examining for the presence of the PL in vivo 

have been described in literature. The most commonly used 

technique is the standard technique described by Schaeffer in 

1909[1]. Next to Schaffer's test, Mishra's I test[12] is widely 

supported because of it is also applicable in those patients with 

median nerve palsy also, in whom the opposition of thumb is not 

possible.The techniques of Schaeffer's test[1],Thompson's 

fist[11], Mishra's I test[12]and Pushpakumar's two finger 

sign[13]have been used in this study to demonstrate the presence 

or absence of PL. Even though these clinical tests mentioned 

mostly provides correct information of the presence or absence of 

the tendon, sometimes a weakly developed tendon which is 

present can be mistaken as absent. To avoid this, a final 

confirmation of the presence or absence of the muscle was made 

with a slightly modified form of the Schaffer's test in the present 

study. This method is more specific than the Mishra's 1st test[12] in 

all the subjects, even in obese subjects especially in women it helps 

to identify and palpate the tendons of PL and Flexor Carpi Radialis 

successfully[14].

Overall agenesis of PL muscle wasfound in 13.08% in this 

clinical study and 8% in cadaveric study. Results of this study are 

nearer to earlier studies(Table2) except with those of Ceyhan and 

Mavt in Gaziantep Turkish population[24] seems to be the highest 

(63.9%)prevalence of PL agenesis but recent investigation in 

Turkish population the agenesis was found to be only 26%[25].

Numerous studies indicated that absence of palmaris longus is 

more common in female and on the left side, although the 

differences were usually not significant when analyzed 

statistically. In this study prevalence of agenesis was more 

common on the left side (54.17 %). Male subjects had a greater 

likelihood of unilateral agenesis (13.19%)and the overall 

prevalence in relation to gender and side of the body was 

statistically not significant which coincides with most of the 

previous reports[1-2, 11, 24]. There is a wide variation of Palmaris 

longus absence between most of the ethnic racial groups in the 

literature.

From this study we found that the prevalence of Palmaris 

Longus tendon is well within the range reported in earlier studies. 

A large scale multicenter study may give a more realistic picture.

5. Conclusion
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