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Abbreviations: PLM, palmaris longus muscle; FCUM, flexor 
carpi ulnaris muscle; FCRM, flexor carpi radialis muscle; FDSM, 
flexor digitorum superficialis muscle; PTM, pronator teres muscle; 
PA, palmar aponeurosis; Redcircle, medial epicondyle of the humerus

Introduction
The palmaris longus muscle (PLM) is fusiform, slender and is 

located on the anterior face of the forearm, between the flexor carpi 
ulnaris and the flexor carpi radialis muscles, having proximal insertion 
into the medial epicondyle of the humerus and distally in the palmar 
aponeurosis. Phylogenetically, the PLM is considered a vestigial 
muscle in regression because it has a short belly and a long tendon1,2 
and its function is considered insignificant in humans,3 although 
it weakly assists in flexing the wrist and resisting adduction and 
abduction movements.4 Numerous variations occur in the palmaris 
longus muscle and may even be absent unilaterally or bilaterally. The 
absence of the palmaris longus muscle seems to be hereditary, with 
dominant character, incomplete penetrance and lateral variability.2 
When present, the PLM may present variations in the muscular 
belly and distal tendon. The muscular belly may be central (normal 
shape), distal (inverted shape), digastric or fully muscular.5 The distal 
tendon can be divided into two or three parts, that is, bitendinous 
or tritendinous, being referred to as an “accessory” muscle.6–11 The 
knowledge of the anatomical variations of the palmaris longus muscle 
is of great importance in the surgical area, since the PLM tendon meets 
the necessary length, diameter, availability and can be used in grafts - 
without producing any functional deformity,12 for correction of upper 
eyelid ptosis, lower eyelid, lips and chins.3 The aim of the present 

study was to determine the frequency of the palmaris longus muscle, 
its morphometry and relations between its muscular and tendon parts.

Material and methods
20 upper limbs of 10 cadavers of human fetuses were dissected, 

with an average age of 30.36 weeks of gestation, being 10 right and 
10 left, fixed and kept for more than one year in a 10% formaldehyde 
solution. The corpses belonged to the Anatomy Laboratory of the 
Federal University of Sergipe. The material was used in accordance 
with Law 8501 of November 30, 1992, which provides for the use of 
unclaimed corpses for study or scientific research purposes. Corpses 
with macroscopically detectable lower limb pathological changes 
were excluded. The observations resulting from anatomical dissection 
were documented through digital photography and measured using a 
0.01mm digital caliper. 

Results
The palmaris longus muscle was present bilaterally in all dissected 

cadavers, without morphological variation of its muscular belly 
or tendon. Its muscle bundles were oriented converging toward the 
tendon. Its proximal insertion was through a common flexor tendon in 
the medial epicondyle of the humerus, where the muscle belly had a 
medial relation with the flexor carpi ulnaris muscle and laterally with 
the flexor carpi radialis muscle that posteriorly covered part of the 
flexor digitorum superficialis muscle and distally his tendon continued 
with the palmar aponeurosis (Figure 1). The PLM morphometry 
according to the dimidium, as well as its muscular and tendon relation, 
are shown in Table 1 & 2. 

MOJ Anat & Physiol. 2020;7(1):1‒3. 1
©2020 Aragão et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

Morphometric study and occurrence of the palmaris 
longus muscle in human fetuses 

Volume 7 Issue 1 - 2020

José Aderval Aragão,1,4 Julio Cezar de 
Oliveira Filho,2 Otávio Vinicius Nascimento 
de Oliveira,2 Layla Raíssa Dantas Souza,2 

Bianca Holz Vieira,2 Iapunira Catarina 
Sant’Anna Aragão,3 Felipe Matheus Sant’Anna 
Aragão,3 Francisco Prado Reis4

1Department of Morphology, Federal University of Sergipe 
(UFS), Brazil
2Department of Medicine, Federal University of Sergipe (UFS), 
Brazil
3Medical School, University Center of Volta Redonda (UNIFOA), 
Brazil
4Medical School of Tiradentes University (UNIT), Brazil 

Correspondence: José Aderval Aragão, Department of 
Morphology, Federal University of Sergipe, Marechal Rondon 
Avenue, São Cristóvão, Sergipe, Brazil, Tel +55-79-991916767, 
Email 

Received: December 23, 2019 | Published: January 07, 2020

Abstract

Introduction: The palmaris longus muscle has a short belly and a long tendon, it is located 
in the superficial layer of the anterior compartment of the forearm and usually has insertions 
in the medial humeral epicondyle and palmar aponeurosis. As it is an accessory muscle in 
wrist flexion, its absence does not cause functional impairment and its tendon is used as 
a graft in many surgical procedures. This study aimed to determine the occurrence of the 
palmaris longus muscle and its musculotendinous relations.

Methods: 20 forearms of 10 fetuses were dissected, with ages ranging from 19.6 to 37.8 
weeks of gestation, belonging to the anatomy laboratory of the Federal University of 
Sergipe. The belly and tendon length of the palmaris longus muscle were measured using a 
0.01mm precision digital caliper.

Results: The palmaris longus muscle was present in all cases. The length of the palmaris 
longus muscle (PLM) was slightly longer on the right side, with its muscular belly being 
larger in the left dimidium and its tendon in the right. The relation between the length of the 
PLM and its tendon was slightly higher in the left dimidium; and the relation between the 
length of the MPL and its belly, as well as tendon/belly were bigger in the right dimidium. 

Conclusion: The knowledge about the anatomy of the PLM may assist in the diagnosis 
of Carpal Tunnel Syndrome and Dupuytren’s disease, as well as being useful to surgeons 
regarding tendon measurements to be used as grafts.

Keywords: palmaris longus muscle, tendon measurements, carpi ulnaris muscle, humerus

MOJ Anatomy & Physiology

Research Article Open Access

https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/mojap.2020.07.00278&domain=pdf


Morphometric study and occurrence of the palmaris longus muscle in human fetuses 2
Copyright:

©2020 Aragão et al.

Citation: Aragão JA, Filho JCDO, Oliveira OVND, et al. Morphometric study and occurrence of the palmaris longus muscle in human fetuses. MOJ Anat & 
Physiol. 2020;7(1):1‒3. DOI: 10.15406/mojap.2020.07.00278

Figure 1 The palmaris longus muscle.

PLM, palmaris longus muscle; FCUM, flexor carpi ulnaris muscle; FCRM, flexor carpi radialis muscle; FDSM, flexor digitorum superficialis muscle; PTM, pronator 
teres muscle; PA, palmar aponeurosis; Redcircle, medial epicondyle of the humerus.

Table 1 Palmaris longus muscle morphometry (mm)

Dimidium

Average length (mm) Right Left 

Muscular belly 22.1 23.8

Tendon 35.9 33.0

Total 58.0 56.8

                   mm, millimeters

Table 2 Morphometric relation muscle, belly and tendon

Dimidium

Relation Right Left 

Muscle/tendon 1.61 1.72

Muscle/belly 2.62 2.38

Tendon/belly 1.62 1.38

Discussion
The presence of the PLM has been studied predominantly through 

the method of dissection in cadavers or by inspection in living subjects. 
In our study, the PLM was present in 100% of the dissected cases, 
unlike Olewnik et al.13 who found that the PLM was present in 62.5% 
of fetuses. Its proximal and distal insertion is in accordance with what 
is reported in the anatomy textbooks,4,14 that is, the proximal insertion 
is in the medial epicondyle of the humerus and distally in the palmar 
aponeurosis. Few studies have reported the PLM morphometry in 
human fetuses, in our study the average length of the PLM and its 
tendon of fetuses aged from 19.6 to 37.8 weeks of gestation was of 
30.36, our results were larger than those found by Olewnik et al.13 
who studied 160 limbs of fetuses aged 18 to 38 weeks of gestation 
which had an average length of 25.9mm, as well as what was found 

by Kocabiyik et al.15 who studied 44 limbs of fetuses, with an average 
length of 25.9mm long at 17 to 40 weeks of gestation. 

The most common anatomical anomaly in the PLM literature 
is its agenesis,16,17 but studies conducted in different populations 
show different values, with high prevalence in Turks (63.9%) 
and Caucasians (25%) and low in Asians (4, 8%), blacks (3%), 
and Koreans (0.6%).18–23 These studies reinforce the idea that the 
absence of the PLM depends on the population, although being, 
not so clearly, related to genetic factors. In our study, no bilateral or 
unilateral absence of the PLM was found. However, in the literature, 
there is disagreement regarding its absence and whether it is more 
common in women and in the left dimidium.16,18,24,25 It is also worth 
noting that there was no variation in the shape of the tendon or the 
muscle belly, that is, no distal muscle belly (inverted shape), digastric 
or fully muscular were found, as reported by Reimann et al.5 nor 
the distal tendon bitendinosus or tritendinosus were identified in 
several studies.6–11,15,26 It is worth noting that the PLM fulfills a small 
contribution function of the wrist flexion, so that its absence does not 
compromise such functionality.20 Thus, the palmaris longus muscle 
has considerable clinical relevance. Variations of the PLM anatomy 
are generally believed to be asymptomatic; however, several authors 
have described that the PLM inversion could cause symptomatic 
compression of the median nerve.27–30 Knowing this variation, we 
could avoid unsuccessful surgical explorations in the diagnosis of 
conditions such as carpal tunnel syndrome3 and Dupuytren’s disease, 
which is a pathological condition with fibrous degeneration in the 
longitudinal superficial layer of the palmar aponeurosis.31 In addition, 
the PLM tendon is used as a landmark to locate the underlying median 
nerve for surgical procedures,4 as well as being used as a graft in a 
large number of surgical procedures, such as chronic flexor tendon 
injuries, ligament reconstruction, pulley reconstruction, eye defects, 
blepharopitosis and other surgical reconstructions.22 Thus, the 
knowledge of their varied forms, measurements and occurrence in 
different populations is of great importance. 

Conclusion
The palmaris longus muscle is functionally irrelevant in humans, 

however its knowledge may help in the understanding of various 
pathological processes and improve success rates in reconstructive 
surgery using the tendon graft. Surgeons should be familiar with 
potential anatomical variations, as well as tendon and muscle belly 
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measurements in the local population. Therefore, the findings of this 
study may be useful in providing anatomical knowledge to clinicians 
and surgeons, especially plastic surgeons in surgical procedures, since 
the tendon / belly ratio was higher on the right side in the current study 
and thus may become an initial option for grafts. 
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