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Variation, Length and Width of Tendinous
Portion of Palmaris Longus and Forearm
Length and Height: Is there a link?
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Abstract

Background: Palmaris longus (PL) is a muscle with marked
variations. It is harvested as a tendon graft in many surgical
procedures in which a certain length of tendon is required. The
aims of the present study were to determine the variations of
this tendon in Iranian population and to find whether the
length of PL tendon could be estimated by measuring the forearm length and height.
Methods: We examined 128 forearms of 64 cadavers. We
dissected out the tendons to measure their lengths and widths.
The width of the tendon was measured at its proximal end.
The forearm length and height were measured from the styloid
process of the ulna to the tip of the olecranon with the forearm
in neutral rotation. The height of cadavers were measured
from crown to the heel in supine position.
Results: The palmaris longus muscles were absent bilaterally
in 5 (7.8%) and unilaterally in 14 (21.8%) cadavers. The overall prevalence of the absence of PL (unilateral or bilateral) was
29.6% (24 forearms of 19 cadavers). The mean length and
width of the PL were 14.2 ± 6.3 mm and 12.8 ± 7.2 mm in
males and 4.00 ± 1.9 mm and 4 ± 2.1 mm in females, respectively. The mean forearms length and cadavers' height were 29
± 1.6 cm and 172.6 ± 9.1 cm in males and 28 ± 1.2 cm and
166.5 ± 8.9 cm in females, respectively. A significant correlation was found between the length of the tendon and forearm
in both males (P<0.001) and females (P<0.001). In contrast,
there was not statistically significant correlation between the
forearm length and width of the tendon in either males or females (P=0.007 in males and females).
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Conclusions: The results of this study indicate that the length of
palmaris longus tendon can be estimated based on forearm
length. This estimation might be useful for surgical intervention.
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almaris longus (PL) is a muscle with marked variations.
It may be digastric, duplicated, have a proximal tendon,
end in antebrachial fascia, or it may be absent.

Correlation between palmaris longus and height and forearm length

Normally, PL is a slender fusiform muscle medial to flexor carpi radialis, and it arises from
medial epicondyle by common flexor tendon
from adjacent intermuscular septa and antebrachial fascia. Its long slender tendon passes
anterior to the flexor retinaculum and attaches
to its distal half and centrally to the palmar
aponeurosis.
PL does not play a major role in wrist flexion as the stronger flexors carpi radialis and
ulnaris do. The only function of this muscle, if
existed, is as a flexor of the proximal phalanges because its tendon splitting around
flexor digitorum superficialis to be attached to
proximal phalynges.1 For the above reasons,
PL is harvested as a tendon graft in many surgical procedures in which a certain length of
tendon is required. If the length of PL tendon is
not long enough to be used in long defects,
more suitable tendons should be taken. PL
muscle, though of little functional use to the
human upper limb, is assumed to have great
importance when used as a donor tendon for
transfer. It would be useful if we can estimate
the length of PL tendon before surgery.
The prevalence of absence of PL has been
extensively studied.2 There is a wide variation in
the reported prevalence of PL absence in different ethnic groups.3,4 There is only one report
that documented the prevalence of its absence
in Iranian population by clinical examination.5
Some authors suggest a relationship between
PL absence and other anomalies of the hand
such as functional absence of the flexor digitorum superficialis to the little finger.6,7
There are many clinical tests for assessment of PL tendon. The standard test is
Schaeffer's test in which the subject is asked
to oppose the thumb to the little finger and then
flex the wrist.8
The aims of the present study were to determine the variations of this tendon in Iranian population and compare it with other Asian population.
We also aimed to measure the length and width
of PL tendon and forearm length and height.
Based on these results, we studied whether the
length of PL tendon could be estimated by
measuring the forearm length and height.
Subjects and Methods
One hundred twenty eight forearms of 64 adult
Iranian cadavers (38 males and 26 females) aged
between 16 and 83 years (mean 41.1 ± 18.6
for men and 39.2 ± 16 for women) were examined in Kerman Forensic Medicine Organization during a one-year period. The cadavers
were evaluated in less than 3 days after death.
We dissected out the PL tendons and measured their lengths and widths. The length was

measured from the distal end to its proximal
end. Distal end is defined as the point where a
line connecting the pisiform and tubercle of the
scaphoid bone crosses the PL tendon, and
proximal end is defined as the most distal point
of the muscle-tendon border irrespective of
volar or dorsal side.9
The width of the tendon was measured at
its proximal end. The length and width of each
tendon were measured to the closest 0.1 mm
using a slide caliper. The forearm length and
height were measured in centimeter using a
measure tape from the styloid process of the
ulna to the tip of the olecranon with the forearm
in neutral rotation. The heights of cadavers
were measured from crown to the heel in supine position.9 We also calculated the ratio of
the lengths of the PL tendons to the forearms
lengths and cadavers' heights. All statistical
analyses were carried out using SPSS software (version 13). The prevalence of absence
of PL (unilateral or bilateral) presented with a
95% confidence interval. The associations between absence of PL and the body side and
gender were assessed using Chi-square test.
The relationships between the length and /or
width of the PL tendon and forearm length and
height were expressed by Pearson's correlation coefficient. Student's t test was used for
statistical analysis. P values of <0.05 were
considered as statistically significant.
Result
The PL was absent unilaterally in 14 cadavers
(21.8%), while it was absent bilaterally in 5
(7.8%) cadavers. Overall prevalence of the absence of PL (unilateral or bilateral) was 29.6%
(24 forearms of 19 cadavers). Among men, PL
was absent on the right side in 5 (13.2%), on
the left side in 3 (7.9%), and bilaterally in 2
(5.3%) cadavers. Among women, PL was absent on the right side in 2 (7.7%), on the left
side in 4 (15.4%) and bilaterally in 3 cadavers
(11.5%). The overall prevalence of PL absence
was 26.4% in men (10 men) and 34.6% in
women (9 women). There was no significant
difference in overall prevalence of PL absence
between males and females (P=0.543). We did
not observe any double PL tendon.
The mean lengths and the mean widths of
the PL were 14.2 ± 6.3 mm and 4.00 ± 1.9 mm
in males, and 12.8 ± 7.2 mm and 4 ± 2.1 mm in
females, respectively. The mean forearms
length and cadavers' height were 29 ± 1.6cm
and 172.6 ± 9.1 cm in males, and 28 ± 1.2cm
and 166.5 ± 8.9 cm in females, respectively.
The mean percentage ratio of the length of the
PL tendon to the forearm length and cadavers'
height was 58.4 ± 2 and 9.8 ± 0.3 in males and
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59.5 ± 3.3 and 10 ± 0.4 in females, respectively (table 1). There was no significant correlation between the cadavers' height and length
of PL in men (P=0.145) and women (P=0.375;
figure 1). There was no significant correlation
between cadavers' height and width of PL in
men (P=0.796) and women (P=0.504), respectively. The mean forearm lengths and cadavers' heights were significantly different between males and females (P<0.001 and
P=0.014, respectively). The mean length and

width of the PL tendon were not significantly
different between males and females respectively (P=0.248 and P=0.139).
A significant correlation was found between
the lengths of the tendon and the forearm in
both males (P<0/001) and females (P<0.001;
figure 2). In contrast, there was not statistically
significant correlation between forearm length
and the width of the tendon in either males or
females (P=0.007 in both males and in females; figure 3).

Table 1: The length and width of the palmaris longus tendon and length of the forearm and height in men and women
Tendon
Tendon
Forearm
Tendon Length
Tendon Length
× 100 %
× 100
Length (mm)
Width (mm)
Length (mm)
Forearm Lengh
height
14.18 ± 6.28
12.79 ± 7.18
13.62 ± 6.66

4.21 ± 1.89
3.68 ± 2.08
4.000 ± 1.98

28.85 ± 1.62
27.93 ± 1.20
28.47 ± 1.53

58.4 ± 2
59.5 ± 3.3
59.1±5.4

20.00

20.00

15.00

15.00

Tendon lenght (Cm)

Tendon lenght (Cm)

Men
Women
Total

10.00

9.8 ± 0.3
10 ± 0.4
9.9±0.9

10.00
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Figure 1: (A diagram showing the relationship between the palmaris longus tendon length and height. Neither male nor female
data show statistically significant correlation.
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Figure 2: A diagram showing the relationship between the palmaris longus tendon length and forearm length. Both male and
female data show statistically significant correlation.
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Figure 3: A diagram showing the relationship between the palmaris longus tendon width and forearm length. Neither male nor
female data show statistically significant correlation.

Discussion
The PL muscle that apparently undergoes a
process of phylogenetic degeneration,10 contributes in part to wrist and metacarpophalangeal flexion.1 Some studies have shown
that PL muscle is absent in approximately 20%
of Whites, 4% of Blacks, 4% of Japanese,11
and 4.6% of Chinese.12 Kapoor reported palmaris longus agenesis in 17.2% of 500 Indian
patients.13 In the present study, overall prevalence of the absence of PL (unilateral or bilateral) was 29.6% (24 forearms of 19 cadavers).
It is interesting to note that textbooks of hand
surgery quote a prevalence of absence of unilaterally 30% and bilaterally 15%.14-16 These
values are higher than those obtained for the
Chinese and Japanese, however, comparable
with Iranian population.
There is disagreement in the literature regarding symmetry of the muscle absence, whether
the absence is more common in women and association of the absence with other anomalies
17
such as plantaris muscle. Most studies indicate
that the absence is more common bilaterally, on
3,18
the left side, and/or in women. In the present
study, there were no statistically significant differences between the prevalence of the absence
and body sides (P=0.456), gender (P=0.269),
and laterality (P=0.358).
Milford reported that the PL tendon was
long enough for an approximately 15 cm long
grafts.19 Our results show that the length of
the tendinous portion of the PL in the Iranians
is approximately 14.2 ± 6.3 mm in males and
12.8 ± 7.2 mm in females. The ratio of the
tendon of gastrocnemius muscle to the tibia
also showed a similar value in White and
Black individuals carried out by Williams and
Grim in the United States.20 Ito et al in a study

carried out in Japanese population showed
that in both males and females, there was a
statistically significant correlation between the
PL tendon length and forearm length.9 We
also found that the mean percentage ratio of
the length of the PL tendon to the forearm
length was 58.4 ± 2 in males and 59.5 ± 3.3 in
females, respectively. We also found a significant correlation between the length of tendon and the forearm in both males (P<0.001)
and females (P<0.001). The results of the
present study and others show that the length
of the PL tendon could be estimated from the
length of the forearm (tendon length = forearm length ×58% in male and ×59% in female)
Cross-sectional area of the tendons in the
lower extremities is determined by individual
and gender differences,21 for instance the semitendinous tendon of the knee.22 Tendon width
is determined by acquired elements, such as
mechanical stress and force due to muscle
strength. However, in the present study, the
width of the PL tendon was almost constant
and there was not significant correlation between this variable and forearm length or cadaver's height.
In conclusion, the results of our study show
that overall prevalence of the absence of PL is
approximately 30%, and it is equal in both
body sides and between men and women. It
would be possible to estimate the approximate
length of PL tendon based on the forearm
length before a surgical intervention.
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