
Introduction

Variations in the arteries, nerves and muscles of the
upper limb have both academic and clinical relevance.1

Different variations of the palmaris longus muscle, the
flexor carpi ulnaris muscle and the persistent median artery
have been well documented in the anatomical literature.1-7

These variations could be of importance for the clinical
practice and there are many clinical case reports presenting
their significance for orthopedics, plastic surgeons and
neurologists.8-14 Therefore, knowledge of these anomalous
structures and especially cases with multiple coexisting
variations, although rare, is important not only to
anatomists but also to clinicians in their routine practice.

In this report, we describe the co-existence of the
aforementioned variations and emphasize on their clini-
cal implications. 

Case Report

Multiple anatomical variations in the forearm were

discovered on the left side of a 70-year-old male cadaver

during routine dissection. No variations in the contralat-

eral right upper extremity were discovered. The left-side

variations were as follows.

Variation of the palmaris longus

The variant palmaris longus arose as usual from the

medial epicondyle of the humerus, with the other flexor

muscles of the forearm and from the antebrachial fascia.

Its proximal muscle belly prolonged downwards in two

separate well-formed flattened tendons – lateral and

medial. The lateral tendon passed superficial to the flex-

or retinaculum and inserted into the palmar aponeurosis;
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the medial one distally reached the anterior aspect of the

proximal part of the flexor retinaculum (Figure 1A).

Variation of the flexor carpi ulnaris

In our case, an additional tendinous portion of the

flexor carpi ulnaris was detected. There was an usually

structured flexor carpi ulnaris taking origin proximally

with two heads – humeral and ulnar. They formed a

muscular belly ending in a strong tendon that inserted

into the pisiform bone. Additionally, beneath the muscu-

lar belly and the tendon of the flexor carpi ulnaris an

aberrant well-separate flat tendon was detected. It arose

from the medial epicondyle of the humerus together

with the flexor carpi ulnaris, passed downwards in close

relation to its posterior surface and attached to the pisi-

form bone. In the middle of the forearm, a small muscu-

lar slip from the flexor carpi ulnaris joined the aberrant

tendon (Figure 1B). 

Median artery

The median artery arose from the ulnar artery at the

same level as the common interosseous artery. It

descended to the wrist on the superficial aspect of the

flexor pollicis longus and deep to the flexor digitorum

superficialis. At the wrist the artery passed deep to the

flexor retinaculum, running to the carpal tunnel to enter
the palmar aspect of the hand and prolonged as the prin-
ceps pollicis artery. Its branches were distributed to the
skin and subcutaneous tissue of the thumb and the index
finger (Figure 1C). 

Discussion 

We found an unusual combination of unilateral mus-
cular and arterial variations in the distal part of the fore-
arm – duplication of the distal palmaris longus tendon,
variation of the flexor carpi ulnaris and a persistent medi-
an artery. In the literature there are some reports of an
aberrant palmaris longus coexisting with persistent
median artery.15,16 However, such combination of a dupli-
cation of the palmaris longus tendon, a persistent medi-
an artery and a variant flexor carpi ulnaris, as described
by ours, is reported for the first time. We review the
anatomical description of the variant findings and
emphasize on their potential clinical significance.

The palmaris longus is the most variable muscle in
the human arm and one of the most variable muscles in
the human body.7,13,14,17 The most common variations are
its absence (around 10%), digastric muscle, reversed
muscle, bifid reversed variation and duplication, as in our

Figure 1. Photograph of the variant
findings. A: palmaris longus muscle (PL)
with its medial tendon (MT) and lateral
tendon (LT). B: flexor carpi ulnaris (FCU)
and its small muscular slip (arrowhead)
joining the aberrant tendon (arrows). 
C: Median artery (MA) passing with the
median nerve (MN). 
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case.7,13,14,17-21 According to Paraskevas et al., the duplica-
tion of palmaris longus vary between 0.8-3.1%.22

Numerous reports of the variations of this muscle and
their clinical significance could be found in the litera-
ture.7,13,14,17,18 There are many reports of median and /or
ulnar nerve compression due to the existence of a variant
palmaris longus.7,13,14,17,18 In clinical practice, the aberrant
palmaris longus could also be incidentally found during
clinical examination without provoking clinical symp-
toms and may simulate a soft tissue tumor.18 The pal-
maris longus is often considered as an ideal donor in
reconstructive and plastic surgery and knowledge of its
variations is important to provide safe and successful sur-
gical procedures.13 This muscle could be used for tendon
grafts in replacement of the long flexors of the fingers,
the flexor pollicis longus tendon, dorsal finger injuries
involved with both soft tissue loss and extensor tendon
defects.7 It is also utilized as a simple static support in the
treatment of facial paralysis, in digital pullay reconstruc-
tion, lip augmentation, and in various nerve palsies as
tendon transfer.7,13

Anatomical variations of the flexor carpi ulnaris that
have been reported previously are: extratendinous bands
or extensions from the tendon of the flexor carpi ulnaris
to the fourth or more commonly the fifth metacarpal
bone; duplication of the flexor carpi ulnaris tendon; a
fibrous or muscular extension from the tendon of the
flexor carpi ulnaris to the carpal ligaments; the flexor
carpi ulnaris diving origin to an accessory abductor digi-
ti minimi muscle.2,21,23 However, the flexor carpi ulnaris
variation described here is unknown in the anatomical
and surgical literature. Clinically, the reported variations
of the flexor carpi ulnaris could cause ulnar nerve com-
pression.2,10 Moreover, the flexor carpi ulnaris combined
with selective release of the flexor pronator origin in
patients with hemiplegic cerebral palsy for a pronation
flexion deformity of the forearm, hand and wrist.9

The median artery is a transitory vessel that repre-
sents the arterial axis of the forearm during early embry-
onic life and normally regresses in the second embryon-
ic month.5,6 Its persistence in the human adult has been
recorded in two different patterns: as a small and short

vessel - antebrachial type (76%), which ends before
reaching the wrist joint; or as a large, long vessel - pal-
mar type (1.5-12%) which reaches the hand.5,8,24 The pal-
mar type is divided into two subtypes: radio-medio-ulnar
and medio-ulnar, as in our case. In Bulgarian population
the medio-ulnar subtype vary between 5.5-11.1%.25

Rarely, a persistent median artery may occur in conjunc-
tion with anomalies in the median nerve such as its high
division.6 The clinical importance of the persistence of
this artery at the wrist level is well documented as a cause
of the carpal tunnel syndrome, but it has also been asso-
ciated with the “pronator teres syndrome” in cases where
the persistent median artery pierces the median nerve in
the proximal third of the forearm.4,8 Other authors spec-
ulated that this artery may also play a role in “anterior
interosseus nerve syndrome” in cases that immediately
after its origin, was intimately related with the nerve.5

Due to the fact that this artery is responsible for the arte-
rial supply to the median nerve and the neighbouring
muscles and as in our case for the thumb and radial side
of the index finger its damage could have serious affects
to blood circulation of the forearm and hand.6

Conclusion 

The aberrant muscles and arteries, including a rare
variation of the palmaris longus, undescribed flexor carpi
ulnaris variation and a persistent median artery reported
in this study may cause entrapment neuropathies, cos-
metic defects and functional disability and may have an
important role in plastic and reconstructive surgery.
Moreover, their combination as in our case, may lead to
a complicate clinical appearance and must always be
remembered by the clinicians.
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