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ABSTRACT
Background: Phylogenetic agenesis, comparative anatomy and clinical importance of palmaris longus (PL) as a vestigial mus-
cle have been considered by anthropometric studies. 
Objectives: Determination of the prevalence of absence of this muscle in the city of Kerman in Iran and possible relevance of 
sex and the left or right sides were the main goals of present study.
Methods: In total, 900 individuals, 14–50 years old, from the city of Kerman in Iran whocould take advantage of the standard 
Schaeffer’s test were studied.
Results: The overall PL absence in both sexes was 33.7%. The frequency of bilateral absence of PL was not significant in both 
genders. Our findings showed a markedly higher right-sided PL agenesis in females (9.8%) than in males (5.8%). Additionally, 
this data demonstrated a higher left-sided absence of PL in the young group than in the middle-aged group which was statically 
significant (p=0.001). 
Conclusion: The total prevalence of PL agenesis was higher in comparison with reported data in literature and textbooks. Find-
ings of the present study indicated that the prevalence of PL absence is significantly different to other regions and findings in 
textbooks. These results are important as phylogenetic and clinical issues.
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INTRODUCTION

The palmaris longus (PL) is one of the superficial flexor 
muscles of the forearm. It has a short fusiform bellyand long 
cord-like tendon. Its tendon is a useful indicator ofthe ana-
tomical position of the median nerve in surface anatomy. 

Although variability in the muscles is low, PL variation is 
relatively high, such as in double muscles, anomalous attach-
ments and the existence of a distal belly. The latter instance 
can produce symptoms of carpal tunnel syndrome by com-
pressing the median nerve.1, 2 However, the most common 
variation of this muscle is PL agenesis.3

The attention of anthropometric and clinical studies has been 
attracted to phylogenetic agenesis of PL for the following 
reasons: one of them is PL’s weakened performance in hu-
man bipedal locomotion in comparison with quadrupedal 
mammals and the other is its tendon usage in reconstructive 
surgery such as cruciate ligament replacement in the knee, 
upper eyelid ptosis correction and chin reconstruction.4

Absence of PL was reported for the first time by Columbus 
in 1559.5 PL absence in the entire population is about 13–
15% 6, 7 but significant differently data has been reported in 
different regions and for different racial groups: from 1.5% 
for Zimbabwean to 63.9% for the Turkish population.8, 9
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The relationship between PL absence and factors like region, 
race and sex maybe the reason forthe different data present-
ed.10 Is unilateral absence of PL (left or right sided) related to 
these factors? Therefore, determination of prevalence of uni-
lateral or bilateral PL absence and its relation with gender, 
age and right or left side of the body in the city of Kerman of 
Iran were the aims of this study.

MATERIALS AND METHODS

To accomplish this research, 900 individuals who lived in the 
city of Kerman in Iran were randomly selected and their up-
per limb extremities were examined. The sample population 
included 450 healthy males and 450 females (age: 14 to 50; 
mean±standard deviation: 23.66±6.80).

Existence or absence (unilateral and bilateral) of the PL 
tendon was assessed by taking advantage of a standard test 
(Schaeffer’s test). On the basis of this test, the opposition of 
the thumb and little finger and then flexion of wrist (about 
20 degrees) distinguishedthe tendon of the PL on the front 
of the distal part of the forearm.3 If the tendon of the PL was 
not satisfactorily palpable by standard test, three additional 
tests (Thompson’s fist test, Mishra test and Pushpakumar’s 
“two-finger sign”method) were carried out to determine PL 
absence.5 In addition, the age and sex of each person were 
recorded. The subjects of this study were divided into two 
groups: (1) young (aged 14–28) and (2) middle-aged (aged 
29–50).

Statistical analysis was done by SPSS software (version 16). 
The prevalence of agenesis of PL was presented with a 95% 
confidence interval and the association between PL agenesis 
and age groups and gender analyzed using the chi-square 
test. Differences were considered significant at p <0.05.

RESULTS

The total prevalence of PL absence was 33.7% (303 subjects) 
(Table 1).

Table 1: The prevalence of total absence of PL in both genders.

Total absence 
in both sexes
Number (%)

Total 
absence in 
females
Number (%)

Total absence in 
males
Number (%)

Number of 
subjects
(Male/female)

303 (33.7) 154 (34.2) 149 (33.1) 900 (450/450)

The PL was absent bilaterally in 147 subjects (16.3%) and 
unilaterally in 156 subjects (17.3%); left- and right-side ab-
sence values respectively were 86 (9.6%) and 70 subjects 
(7.8%) irrespective of gender. The prevalence of bilateral 

absence of PL was not significant between the two sexes, 
but right-sided PL absence was significantly higher in fe-
males (9.8%) than males (5.8%, p= 0.031) and there was a 
markedly higher absence of PL on the left side (10.2%) in 
comparison with the right side (5.8%) of the body in males 
(p=0.018) (Table 2).

Table 2: The prevalence of absence of PL according to limb 
laterality and gender. NS means not significant.

Total (%) Male (%) Female (%) P*

Bilateral 
absence

147 (16.3%) 77 (17.1%) 70 (15.6%) NS

Unilateral 
absence

156 (17.3%) 72 (16%) 84 (18.7%) NS

Left-sided 
absence

86 (9.6%) 46 (10.2%) 40 (8.9%) NS

Right-
sided 
absence

70 (7.8%) 26 (5.8%) 44 (9.8%) 0.031

Total pres-
ence of PL

597 (66.3%) 301(66.9%) 296 (65.8%) NS

A comparison of PL absence between two age groups (Table 
3) showed a higher left-side absence of this muscle in the 
young group (10.5%) than in the middle-aged group (5.4%) 
that was statically significant (p=0.001), but there was no 
statistical difference in prevalence of bilateral agenesis be-
tweenthe two groups (Table 4).

Table 3: The prevalence of PL absence according to age.

Total Young (%) Middle-aged (%)

900 735 (81.7%) 165 (18.3%)

Table 4:The prevalence of bilateral absence of PL in two age 
groups.

Young (%) Middle-age 
(%)

P*

Bilateral absence 121 (16.5%) 26 (15.8%) NS

Unilateral absence 131 (17.8%) 24 (14.5%) NS

Left-sided absence 77 (10.5%) 9 (5.4%) 0.001

Right-sided absence 54 (7.3%) 15 (9.1%) NS

Total presence of PL 483 (65.7%) 115 (69.7%) NS

DISCUSSION

The PL muscle is found only in mammals and its develop-
ment and action are more powerful in species that used the 
forelimbs as weight-bearing organs (quadrupeds).6 In the 
process of evolution, the usage of the forelimbs gradually 
changed in the higher primates and then, the PL muscle’s 
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belly lost its size while the length of the tendon seems to 
have increased from primitive primates to more developed 
ones. Therefore, the PL became weaker in modern humans 
and, based on anthropometric studies, was found to tend 
to be missing.11 But the understanding of the phylogenetic 
elimination rate of PL agenesis between different races and 
regions requires more investigation and comparison.

A brief comparison of our results with previous studies in-
dicated that the total prevalence of PL agenesis in Kerman 
(33.7%) was significantly higher than results among Chi-
nese, 4.5%5, Korean, 4.08%12, Zimbabwean, 1.5%9 and East 
African, 4.4%13 populations. It was also higher than in two 
studies in India (17.2 to 27.4%)6, 14, 15 and two studies in the 
Nigerian population (6.7 and 12.6%).16, 17The results report-
ed by Koseand colleagues (Turkish, 26.6%) and Thompson 
and colleagues (Caucasian, 25%) also are lower than our re-
sults.3, 10 However, four studies in Turkey (63.9%, Gazientep 
population), Jordan (38.6%), Serbia (37.5%) and Bahrain 
(36.8%) found a higher prevalence of PL absence than in 
our results.8, 18, 19 In addition, our results were higher than 
results of other Iranian studies (from 22.8 to 30.7%).20, 21The 
descriptive data of PL agenesis in different countries is sum-
marized in Table 5.

Table 5: Summary of descriptive data of PL absence in differ-
ent populations.

Racial 
groups / 
reference

Number 
of cases

Age 
range

Overall
absence

Bilateral
absence

Unilateral
absence

Zimba-
bwean9

890 8–13 1.5% 0.6% 0.9%

Korean12 269 18–30 4.08% 2.23% 1.85%

East Afri-
can13

800 12–70 4.4% 1.1% 3.3%

Chinese5 329 7–85 4.5% 1.2% 3.3%

Nigerian16 600 8–60 6.7% 1% 5.7%

Nigerian17 500 16–40 12.6% 4.6% 8%

Indian6 500 6–65 17.2% 8% 9.2%

Cauca-
sian10

300 18–40 25% 9% 16%

Turkish3 1350 18–85 26.59% 15.04% 11.55%

Iranian20 732 7-86 30.7% 19.5% 11.2%

Bahrai-
nis19

1043 3-85 36.8% 19% 17.8%

Serbian18 800 18-75 37.5% 15.9% 21.6%

Turkish8 7000 12-18 63.91% 43.2% 20.7%

In brief, significant results of the present study in compari-
son with other regions indicate a relatively higher percentage 
of PL absence in Kerman than in literature data. Other than 

the Serbian results the greatest reported amounts were found 
in the regions near Iran (Turkish, Bahrainian and Indian pop-
ulations). Minute assessment of these differences points to 
genetic and environmental factors that may be creative ele-
ments alongside phylogenetic factors, although it seems that 
the influence of environmental factors is stronger. In other 
words, in terms of the influence of environmental factors, the 
elimination rate of this muscle among different regions and 
races is different. But, assessment of unilateral and bilateral 
PL absence data indicates that the influence of environmen-
tal factors on individual genetics may be not equal. Genetic 
factors that control this phenomenon have not been reported 
yet.

The relationships between PL absence and other anatomical 
anomalies such as anomalous superficial palmar arch, ab-
sence of flexor digitorum superficialis, absence of the plan-
taris muscle, etc. were reported.5, 9

Although the results of the present study showed female PL 
absence was more frequent than in males (34.2% vs. 33.1%) 
this difference is not significant and this issue is similar to 
three studies in Nigeria, China and Korea.5, 12, 17 Neverthe-
less, other studies, such as in Turkey [3], Bahrain19, India6 
and one in Iran20 reported that PL absence were more com-
mon in females. With regard to these contradictory results, 
more investigations are required. 

Although our findings demonstrated significant right-side 
PL absence in females and left-side PL absence in males, 
these results are not consistent with the results of Karimi-
Jashniand colleagues who reported higher left-side absence 
in females than in males.20

Results of bilateral absence of PL in the present study also 
indicate a relatively high percentage (16.3%). Although 
there are some differences between male and female bilat-
eral absence of PL data (17.1% vs. 15.6%, respectively), 
these differences are not significant. The evidence was not 
adequate to involve sex chromosomes and other factors in 
PL agenesis. 

The relation between absence of PL and body side has been 
the subject of numerous previous studies. Our study showed 
a higher absence of the PL on the left side (10.2% vs. 5.8%) 
in males (p=0.018) and right side (9.8% vs. 5.8%) in females 
(p= 0.031), which is similar to the results from Kapoor and 
colleague’s study6 but is in contrast with results from the 
Serbian population where the difference between body sides 
was not significant.18

The present study demonstrated that the left-side absence of 
PL was markedly higher in young people (10.5%) in com-
parison with middle-aged people (5.4%).This result is simi-
lar to that in Jashni’s study which showed that the prevalence 
of PL agenesis was significant in terms of age groups1 but in 
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contrast to results from Eric and colleagues that reported no 
significant difference in absence of this muscle in three age 
groups (young, middle-aged and old)18. These results indi-
cate the increase of phylogenetic elimination of PL agenesis 
between these regions; perhaps it would be better if this com-
parison were to be conducted in other regions. 

CONCLUSION

The total prevalence of PL agenesis in the city of Kerman in 
Iran was higher in comparison with reported data in litera-
ture and textbooks. Genetic and environmental elements as 
well as phylogenetic and sex factors may influence the PL 
agenesis rate.
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