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ABSRACT

Introduction: Palmaris longus originates from medial epicondyle and attaches
to palmar aponeurosis. This muscle is largely used for tendon transfers by
surgeons so understanding of its variations is necessary anatomists and
clinicians.

Case Report: This report discusses a case of variation in origin of palmaris
longus muscles in both extremities of a male cadaver seen in routine anatomy

dissection in Department of Anatomy.

Discussion and Conclusion: Palmaris longus is one of the most variable
muscles in the human body. The most common variation is agenesis and the
total percentage of all other variations is about 9%. Previous studies specified
that palmaris longus may begin from antebrachial fascia, biceps brachii, flexor
carpi radialis, flexor carpi ulnaris or flexor digitorum superficialis. In our
cadaver in both upper extremities palmaris longus started from antebrachial
fascia. To prevent unwanted mistakes in surgical procedures and solve unsual
clinical symptoms, a clinician must remember variations.
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INTRODUCTION

The history of the concept and contents of anatomical variations is essentially
the same as that of the anatomy, or more accurately, the basis of the normal
structure and composition of the human body. Moore already described
the normal as “within the normal range of variation”. Increase in surgical
possibilities made variations more important than before [1].

Palmaris longus (PL) is a variable muscle that is one of the major muscles of
the human body. It is a short, thin and fusiform muscle that originates from
the medial epicondyle of humerus, extends through flexor carpi radialis and
flexor carpi ulnaris above flexor digitalis superficialis and its distal tendon
attaches to the transverse carpal ligament with palmar aponeurosis [2-5]. Of
all the muscles, 91% has this appearance except for agenesis and it can easily
be shown with the opposition movement of little finger and thumb [3,6].

The function of the muscle is to support the wrist during flexion and to
stretch palmar aponeurosis. It is innervated by median nerve and the
bloody supply of the muscle comes from anterior recurrent ulnar artery.
Fleckenstein et al. showed that seven of 11 individuals received support from
PL in the wrist flexion against resistance [7]. Since PL is located just beneath
the skin, it is commonly used for tendon transfers by hand surgeons, and
for lip and chin restorations and eyelid reconstruction by plastic surgeons.
Another clinical importance is that it acts as a median nerve protector and its
variations may cause median nerve entrapment syndromes [1,2,4,7].

CASE REPORT

It is observed that the origins of the PLs in both extremities was different
from their appearance in conventional text books during routine anatomy
dissection of a 65-year-old male cadaver fixed in a 10% formalin solution.
The dissection was deepened; the muscles were exposed and photographed.
The left PL started from antebrachial fascia whereas right PL originated from
both antebrachial fascia and flexor digitorum superficialis. The muscles
ended in the transverse carpal ligament and palmar aponeurosis as thin
tendons on both sides (Figures 1 and 2). Tendon and muscle measurements
were performed with the help of electronic digital calliper. The muscle
length, muscle width and tendon length measurements of the right side
were 85,23 mm, 21,66 mm and 168,03 mm, respectively; on the left side was
atrophic; the muscle length was 64,70 mm, width was 15,19 mm and the
tendon length were 129,19 mm.

Figure 1) Palmaris longus originates from antebrachial fascia on cadaver left
forearm, PM indicates the belly of the muscle, T indicates the tendon of the
muscle and ABF indicates the antebrachial fascia.

DISCUSSION AND CONCLUSION

After their study including 1600 cadaver extremities, Reimann et al. grouped
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Figure 2) Palmaris longus originates from antebrachial fascia and flexor
digitorum superficialis on cadaver left forearm, PM indicates the belly of the
muscle, T indicates the tendon of the muscle, ABF indicates the antebrachial
fascia and FDS indicates the flexor digitorum superficialis.

the variations of PL by a number of varieties (e.g., total agenesis, location or
ratio of muscle to tendon; different starting and ending points, duplication
or triplication; the presence of accessory fibres). The most common variation
was the agenesis of the muscle (12.8%) [5].

Another study was conducted with 562 patients of Poursinia Hospital and
examined 1124 upper extremities of the patients; that study used Schaeffer,
Pushpakumar, Thomson and Mishra II tests to detect PL and declared that
the incidence of muscle agenesis was 13.2%, which was consistent with the
report by Remann et al. [8].

Agenesis is usually bilateral. Its unilateral absence is more common in women
and in left extremities. Flexor carpi ulnaris muscle undertakes the task of
strengthening the palmar aponeurosis. The total percentage of all other
variations is about 9% [2,5,9,10]. The frequencies of muscle duplication were
reported as 0.8% and 3.1 % by Reimann et al. and Gruber et al., respectively
[5].

Structural differences can be seen in three ways: Proximal, central and
distal. The most common form is the proximal. Distal location is named
as “inverted palmaris longus muscle” [5,9]. Ramesh et al. reported that only
one of the 60 cadavers had a PL that was completely formed by muscular
tissue except for the short tendinous structures at the beginning and ending
points [11].

In a different classification made by Olewnik depended on standard
dissection which realised on 80 upper limbs; the palmaris longus muscle was
present in 92.5% of specimens. In addition, three types of palmaris longus
muscle were identified associated with the morphology of its insertion (types
I-1II) and these groups were further subdivided into three subgroups (A-C)
according to the ratio of the length of the muscle belly and its tendon. The
most frequent was type I (78.8%), where the tendon attached to the palmar
aponeurosis. The tendon-to-belly ratio was 1-1.5 (41.1%) in the subtype B
of type 1 [12].

Although previous studies specified that PL may begin from bicipital
aponeurosis, antebrachial fascia of the mid-forearm, intermuscular septum,
coronoid process, biceps brachii, flexor carpi radialis, flexor carpi ulnaris or
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flexor digitorum superficialis, none of them was associated with pathology

[5,91.

In our cadaver, right PL muscle originated from antebrachial fascia and the
left one originated from both antebrachial fascia and the flexor digitorum
superficialis. It was located centrally, and it almost reached the mid one third
of the forearm. The ending point of the muscle is highly variable. It may
end in antebrachial fascia, flexor carpi ulnaris tendon, flexor retinaculum,
abductor pollicis brevis, hypothenar muscles and hamatum, pisiform or

scaphoid bones [9,10].

Bozkurt et al. observed that distally located PL of a female cadaver starting
from medial epicondyle of the right hand gave fibres to abductor digiti
minimi as well as flexor retinaculum and palmar aponeurosis [13]. Gune
et al. performed a similar, routine dissection of a male cadaver; they found
that PMLs of the both extremities were distally located, and the tendon was
separated into three parts ending in palmar aponeurosis, fascia covering
thenar muscles and the abductor digiti minimi muscle [14]. The variations in
the distal part of the muscle are important due to the proximity of the ulnar
and median nerves [9,10].

Sunil et al. performed a dissection of an adult male cadaver and discovered
that the tendon of PL was divided into two on the right side and into three
on the left side. On both sides, they gave fibers to accessorius ad flexorem
digiti minimi, an accessory muscle attaching to fifth metacarpal body. They
thought that the ulnar artery had a rounded course in their cadaver due to
the closeness of this accessory muscle [10].

Markeson et al. observed a subcutaneous mass in a male patient that was
admitted due to the complaint of intermittent pain and paraesthesia in the
innervation region of left median nerve for three months. That mass was
located on the connection point of the mid and distal one third and it was
moving with flexion and extension. After surgery, they decided that the mass
was a variant of PL [6].

Pires et al. observed a remarkable variation of the reversed palmaris longus
in a male cadaver with no known lead to death was fixated with a phenol
solution and dissected for teaching purposes. The referred muscle was
abnormally enlarged and was mainly consists of muscle tissue. Although it
inserted itself into the flexor retinaculum, it is originated by a tendinous slip
and became fully fleshy. It had regular origins and attachments points were
as usual [15].

Kocabuyik et al. performed a study on 24 human foetuses’ upper limbs aged
17-40 weeks of gestation. The palmaris longus muscles were absent in both
forearms in 7 and in one forearm in 5 foetuses. Moreover, most foetuses
had a typical palmaris longus muscle and tendon shape. Reversed palmaris
longus muscle was found in 2 forearms in two foetuses. Long muscular belly
and short tendon of palmaris longus muscle was observed in one of 24
foetuses but in both forearms [16].

Similarly, Tiengo et al. had a female patient who had a tingling sensation on
palmar side of the right hand and the first three fingers for five months. She
had no nocturnal symptoms and negative Tinel sign. The excised mass was
located epifascially to grow with the hand’s flexion movement. Histologic
examination defined the mass as PL [6].

In our cadaver, palmaris longus muscles on both sides were ending in
palmar aponeurosis with thin tendons. His medical history did not reveal
any entrapment symptoms of median or ulnar nerves and his hand muscles
were not atrophic. The clinical importance of a symptomatic PL is evident.
However, an asymptomatic muscle is also interesting with regard to local
radiological examinations and possible problems during endoscopic wrist
surgery [9].

Excision of these unusual muscles is controversial and should be considered
in each case. Wesser et al. did not see surgery as necessary since these
variations could be functional units of the fingers. Similarly, Vichare did
not remove these muscles unless they had clinical symptoms. Kostakollu et
al. preferred surgery because of their potential for pain and compression
syndromes [17]. In surgical procedures involving the upper extremity (e.g.,
tendon reconstructions, carpal tunnel or Guyon canal decompressions), all
variations of the palmaris longus muscle should be considered.
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