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SUMMARY:  During routine dissection of a left upper limb of a 68-year-old male human cadaver, an unusual muscle was
observed originating from the radius and flexor retinaculum, and continued in the hypothenar region with the muscle belly of the
abductor digiti minimi. We checked that it was an accessory abductor digiti minimi (ADM). Its muscular belly was in close relation to the
median and ulnar nerves. We review the literature regarding such muscle variations and discuss the potential for compression of the
median and ulnar nerves. Although the accessory ADM is usually asymptomatic and only rarely results in nerve compression, it should
be taken into account by surgeons when establishing a differential diagnosis in the compression neuropathies of the median and ulnar
nerves. An ultrasound scanning can help establish the differential diagnosis.
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INTRODUCTION

Anatomical variations of hypothenar muscles are
well documented (González & Netscher, 2016). The
accessory abductor digiti minimi (ADM) is considered the
most variable of all the hypothenar muscles (Harvie et al.,
2004). Variations related to the flexor digiti minimi brevis
muscle seem to occur less frequently and the variations
related to the opponens digiti minimi are rare (Claassen et
al., 2013).

The reported variations of the ADM are absence,
presence of one to three muscle bellies, variations of their
origin (fascia of the forearm, palmaris longus tendon, fascia
of the flexor carpi radialis, intermuscular fascia, flexor carpi
ulnaris, pronator quadratus, flexor retinaculum, ulna and
the anterior face of the distal epiphysis of the radius), fusion
with the flexor digiti minimi brevis and presence of “deep
abductor-flexor” (Macalister, 1875; Le Double, 1897;
Jeffery, 1971; Simodynes & Cochran 2nd, 1981; Soldado-

Carrera et al., 2000; Georgiev et al., 2007; González &
Netscher).

The existence of accessory hypothenar muscles is
usually asymptomatic and seldom is followed by nerve
compression (Ballesteros & Ramirez, 2007). These
accessory muscles can be associated with compression of
the ulnar nerve but usually not with compression of the
median nerve (De Smet, 2002).

At the wrist, compression neuropathy of the median and
ulnar nerves associated with the same muscle variant never
has been documented (Zeiss & Jakab, 1995).

In this study, we present an accessory ADM which
muscular belly was in close relation to the median and
ulnar nerves, being able to constitute a risk factor in their
compression.
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CASE REPORT

During routine anatomical dissection of the left
upper limb of a 71-year-old human male cadaver, an
accessory ADM was observed. The complete dissection is
shown in Figures 1 to 3. The specimen was fixed in 10 %
formaldehyde solution. The anomalous muscle was only
present on the left side. The accessory ADM originated at
two sites at the radial side: 1) from the anterior margin of
the radial styloid process below the pronator quadratus; 2)
from the flexor retinaculum, next to the origin of the thenar
muscles. It coursed obliquely and distally superficial to
the flexor pollicis longus, median nerve (before the nerve
passed through the carpal tunnel), flexor digitorum
superficialis, ulnar nerve, its terminal branches (superfi-
cial and deep) and the deep palmar branch of the ulnar
artery. The muscle passed underneath the radial artery,
flexor carpi radialis, ulnar artery and palmaris brevis.
Palmaris longus muscle was absent in this limb. The ulnar
artery adopted a superficial course above the accessory

ADM and deep to the palmar brevis muscle, whereas the
ulnar nerve and its terminal branches were found to lie
beneath the accessory ADM. This anomalous muscle was
continuous in the hypothenar region, with the abductor
digiti minimi that is inserted into the ulnar aspect of the
base of the proximal phalanx and into the ulnar lateral band
of the dorsal aponeurosis. The total length of the accessory
ADM was 73 mm. At the level of the median nerve, the
muscle had a width of 25 mm and a thickness of 1.7 mm.
At the level of the ulnar nerve, the muscle had a width of
15 mm and a thickness of 2.3 mm.

Vascularization seems to arise from palmar carpal
branch of the radial artery that was seen to penetrate near
the origin of the accessory ADM. Regarding its innervation,
a common trunk has been observed arising from the deep
branch of the ulnar nerve destined to innervate the ADM
and the accessory ADM, just distal to the pisiform.

Fig. 1. Ventral view of the lower third of the forearm and hand. Asterisk – accessory ADM; ADM - abductor digiti minimi; APL
- abductor pollicis longus; DP – deep palmar branch; FCR – flexor carpi radialis; FCU - flexor carpi ulnaris; FDS - flexor
digitorum superficialis; MN – median nerve; PA - palmar aponeurosis; PB - palmaris brevis; PC – palmar carpal branch; RA –
radial artery; SP – superficial palmar branch; UA – ulnar artery; UN – ulnar nerve.
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Fig. 3. Same as Figure 2 after resection of the flexor carpi radialis (FCR). The accessory ADM (asterisk)
have been rejected in the medial sense. The radial (RA) and ulnar (UA) arteries have been rejected in
the lateral and medial senses respectively. Arrow - innervation of the accessory ADM; APL - abductor
pollicis longus; D – deep branch; FCU - flexor carpi ulnaris; FDS - flexor digitorum superficialis; FPB
- flexor pollicis brevis; FPL - flexor pollicis longus; FR – flexor retinaculum; MN – median nerve;
ODM - opponens digiti minimi; PB - palmaris brevis; PQ - pronator quadratus; RA – radial artery; S –
superficial branch; UA – ulnar artery; UN – ulnar nerve.

Fig. 2. Same as Figure 1 after resection of the palmaris brevis (PB). Asterisk – accessory ADM; ADM
- abductor digiti minimi; APL - abductor pollicis longus; DP – deep palmar branch; FCR – flexor carpi
radialis; FCU - flexor carpi ulnaris; FDS - flexor digitorum superficialis; FR – flexor retinaculum; MN
– median nerve; PC – palmar carpal branch;RA – radial artery; SP – superficial palmar branch; UA –
ulnar artery; UN – ulnar nerve.
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DISCUSSION

With respect to the possible ontogenic interpretation
of this anomalous muscle, it should first be noted that origi-
nal undifferentiated mesenchyme of the hand divides at an
early stage into 2 layers, superficial and deep. The superficial
layer differentiates earlier, giving rise to three blastemas, ra-
dial, middle and ulnar, that give rise to the abductor pollicis
brevis, flexor digitorum superficialis (FDS) and ADM muscles
respectively. The remainder of the hypothenar muscles are
derived from the deep layer and develop at a later stage. Thus,
the primordium of FDS has its origin in the carpal region and
then migrates towards the forearm to its definitive position,
while the ADM and abductor pollicis brevis muscles take
origin where their blastema originated (Cihák, 1972).

In relation to the antebrachial origin of the
supernumerary fascicles and their ulnar innervation, Solda-
do et al. ascribe it to an undifferentiated group of
mesenchymal cells (due probably to a failure in their usual
programmed cell death during the splitting process). These
cells come from the superficial layer between the FDS and
ADM blastemas. They suggest that the common carpal origin
of the ADM and FDS muscles and the antebrachial migration
of the latter may be supported in this way.

According to Soldado et al., this explanation diverges
from previous ones (Sälgeback, 1977; Cantero, 1981; Sa-
ñudo et al., 1993), which explained the presence of this
anomaly by a proximal abnormal migration of the blastema
of the hypothenar muscles.

In three different cadaveric, MR and ultrasound
studies, the prevalence of the accessory ADM has been
reported 22.4, 25 and 35 %, respectively; occurring bilate-
ral between 46.2 to 67 % of cases (Dodds 3rd et al., 1990;
Zeiss et al., 1992; Harvie et al., 2004).

In clinical practice, variant muscular structures in the
anterior wrist region could be incidentally found during
surgical procedures without provoking clinical symptoms
or may simulate a soft-tissue tumor (Simodynes & Cochran
2nd). However, some musculotendinous anomalies may cau-
se median or ulnar nerves compression with slow progressive
symptoms or rarely acute nerve compression (Georgiev &
Jelev, 2009). The ADM and palmaris longus are the most
frequently reported anomalous muscles that can be associated
with compression of the ulnar nerve (Santoro et al., 2000),
and the FDS, lumbricals and palmaris longus with
compression of the median nerve (Zeiss & Jakab).
Both MRI and ultrasound can accurately determine the
presence of an anomalous muscle, its size and anatomical

relations. Compared to MRI, ultrasound is dynamic imaging,
rapid, with higher spatial resolution, lower cost and higher
acceptability by the patient (Harvie et al., 2003).

The existence of an accessory ADM is relatively
common, usually asymptomatic and seldom is followed by
nerve compression (Ballesteros & Ramirez). They can be
associated with compression of the ulnar nerve, but usually
not with compression of the median nerve (Jeffery ; De Smet;
Al-Qattan, 2004).

We have only found two cases reported in the
literature of an accessory ADM covering the median nerve
(Jackson & Harkins, 1972; Sañudo et al.).

When the anomalous muscles produce clinical
symptoms, they appear to be related to their anatomical
location and the size (Jeffery; Ballesteros & Ramirez). One
can suspect the presence of such anomalous muscle when
the compression syndrome concerns a patient who is not
within the “usual” age group with symptoms initiated or
aggravated by physical exercise. Thus, in younger patients
and manual workers, the possibility of nerve compression
by aberrant muscles should be considered (De Smet). Harvie
et al. (2004), in an ultrasound study performed in 116 wrists
of asymptomatic volunteers, anomalous muscles were
identified in 35 % of wrists. They propose than when an
anomalous muscle is identified alternative causes of ulnar
nerve compression should be sought if the size of this muscle
is not significantly above the population mean thickness of
1.7 mm. In the present case, when considering the
morphometric parameters of the accessory ADM (length,
width and thickness), the shrinkage experienced by
formaldehyde fixation must be taken into account. The
accessory ADM had a thickness of 1.7 mm at the level of
the median nerve and 2.3 mm at the level of the ulnar nerve.

At the wrist, compression neuropathy of the median
and ulnar nerves associated with the same muscle variant
has never been documented (Zeiss & Jakab).

In our case, it is not known whether there was
symptomatic compression of the median and / or ulnar nerves
because of the postmortem nature of the study, but no gross
atrophy of the muscles of the hand innervated by the ulnar
and median nerves was observed compared with the opposite
hand. However, it is possible to think that the case of reported
accessory ADM, with the dimensions and relationships with
both the ulnar and median nerves, could cause a compressive
neuropathy.
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CONCLUSION . Although the accessory ADM is usually
asymptomatic and only rarely results in nerve compression,
knowledge of their location and frequency can help avoid
surgeon confusion during clinical examination. In cases of
suspected ulnar and / or median nerves compression, an
ultrasound scanning can help establish the differential diag-
nosis.
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RESUMEN: Durante la disección de rutina de un miembro
superior izquierdo de un cadáver humano masculino de 68 años, se ob-
servó un músculo inusual que se originaba en el radio y el retináculo
flexor del carpo, y continuuaba en la región hipotenar con el vientre
muscular del abductor digiti minimi manus. Verificamos que se trataba
del músculo abductor digiti minimi accessorius (ADMA). Su vientre
muscular se encontraba en estrecha relación con los nervios mediano y
ulnar. Revisamos la literatura sobre variaciones musculares y discuti-
mos la potencial compresión de los nervios mediano y ulnar. Aunque el
ADMA suele ser asintomático y rara vez produce compresión nerviosa,
los cirujanos deben tenerlo en cuenta al establecer un diagnóstico dife-
rencial en las neuropatías de compresión de los nervios mediano y ulnar.
Una ecografía puede ayudar a establecer el diagnóstico diferencial.

PALABRAS CLAVE: Músculo abductor digiti minimi
accessorius; Atrapamiento; Nervio mediano; Nervio ulnar.
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