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CASE REPORT
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In this case report a four-year-old girl with ulnar dimelia is described. She had six digits 
without mirror symmetry in her right hand. The first pre-axial digit was excised and true 
pollicisation performed for the second pre-axial digit. The arterial anatomy was abnormal 
but there was not symmetrical development of the arterial tree.

Ulnar dimelia is characterised by duplication
of the ulna, absence of the radius and thumb
and polydactyly. The incidence is unknown
since it is such a rare congenital anomaly.1

There have been only a few earlier reports in
the literature.2-14

In typical ulnar dimelia, the forearm and
hand elements show a degree of sagittal mirror
symmetry. However, variants of the anomaly
without an axis of symmetry have been
reported.2,5,11,12,14 Limited movement of the
elbow and a flexion deformity of the wrist are
some of the associated features.2-14 The aim of
treatment is functional and aesthetic improve-
ment. Reduction of the number of digits and
thumb reconstruction are the mainstays of
treatment.15

This case is reported because of the extreme
rarity of the condition.

Case report
A four-year-old girl presented with a congenital
abnormality of the right upper limb (Fig. 1). She
was the first child of a non-consanguineous
family and was a full-term, normal vaginal
delivery. There were no pre- or other post-
natal medical problems and no family history
of congenital musculoskeletal anomalies. The
main parental concern was the appearance of
the hand and the presence of the extra digit.
The right elbow appeared to be enlarged and
showed an active range of movement from 30°
to 90°. There was no active supination or
pronation of the forearm. The passive supina-
tion of the right forearm was 0° to 30° and
pronation was restricted. The right upper limb
was 3 cm shorter than the left. The right wrist
was deviated laterally (radially) and held in
flexion, but showed weak dorsiflexion to
neutral. The left hand was dominant, but she

was able to use the right hand for assistance.
She was able to grasp objects with all the fin-
gers of her right hand, which had six digits
arranged in two groups (Fig. 2). The pre-axial
group comprised two digits and the post-axial
group  four. The pre-axial two digits, located in
the position of the absent thumb, were in some
opposition to the post-axial four digits (Fig. 3).
The web space between the two groups of
digits was enlarged. All the digits were held in
flexion, but active extension was possible and
the two groups of digits could function inde-
pendently. Restriction of the pre- or post-axial
group movements by the examiner did not
limit the movement of the other group. This
may have been indicative of a separate set of
extrinsic muscles acting upon the two groups.

The post-axial four digits, except the most
medial, were relatively normal in appearance.
The last digit had a camptodactyly deformity at
the proximal interphalangeal (PIP) joint. The
thenar prominence was absent. The PIP joint of
the first pre-axial digit had symphalangism. The
parents indicated that the second pre-axial digit
functioned better than the others. Radiographs
of the forearm showed two ulnae, but no radius.
At the elbow the duplicated ulnae faced each
other and articulated with the distal humerus
separately. At the wrist there were four ossifica-
tion centres. The secondary ossification centre
in the distal epiphysis of the medial ulna was
apparent, while that in the distal epiphysis was
not. This may have indicated a delay in the
development of the ossification centres on the
lateral side. Each digit had three phalanges and
its own metacarpal.

CT angiography was performed to assess
the vascular anatomy of the limb (Fig. 4).
The arterial tree was not duplicated. The
brachial artery continued as the ulnar artery



294 A. AFSHAR

THE JOURNAL OF BONE AND JOINT SURGERY

which was the dominant artery in the forearm. In the
proximal forearm the ulnar artery separated into the
interosseous artery and an attenuated radial artery
which ended at the level of the wrist. The ulnar artery
continued in the hand as the superficial palmar arch
which supplied all the pre- and post-axial digits. No deep
palmar arch was detected.

For surgical management the first pre-axial digit was
excised and the second was pollicised. The principles of
true pollicisation (transfer of a digit on its neurovascular
pedicle with shortening, transposition and rotation of
the digit) were followed.4 Tissues belonging to the ampu-
tated digit were used to reconstruct the new thumb.

Each of the pre-axial digits had two flexor tendons
and medial and lateral interossei. Each deep flexor had a

corresponding lumbrical muscle. There was a normal
extensor mechanism over the metacarpophalangeal
joints and the proximal phalanges of the two pre-axial
digits although the extensor tendons were hypoplastic.

The interossei muscles were rearranged such that the
lateral and medial interossei of the excised first pre-axial
digit, as well as the lateral interosseous muscle of the sec-
ond pre-axial digit, were transferred to act together as
the abductor pollicis brevis and occupied the thenar
area. The medial interosseous muscle of the second pre-
axial digit was transferred to act as the thumb adductor.
The superficial flexor tendon of the amputated digit was
transferred to act as the abductor pollicis longus. The
deep flexor tendon of the excised digit was used to rein-
force the extensor of the thumb.

Fig. 1 

Radiograph showing ulnar dime-
lia with six digits in a four-year-
old girl.

Fig. 2 

Photograph of the asymmetrical mirror hand showing six
digits arranged in two groups.

Fig. 3

Photograph showing that the pre-axial two digits, located in the position
of the absent thumb, were in some opposition to the post-axial four digits.

Fig. 4

CT angiograph of the limb.
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A cock-up splint was used to support the wrist during the
healing process. The parents were satisfied with the appear-
ance of the new thumb and the hand (Fig. 5).

Discussion
The first dissection of a cadaver with ulnar dimelia, which
has been preserved in the Warren Anatomical Museum at
Harvard University Medical School, shows an asymmetri-
cal arterial supply. The artery on the lateral side of the wrist
supplied the lateral two and a half digits and the medial or
normal ulnar artery supplied the medial four and a half
digits. There was no connection between these two major
supplying arteries.1,3 Gropper8 performed pollicisation in a
mirror hand and reported that the vessels appeared to be
normal. Barton et al4 found that the blood vessels to the digit
which was to be pollicised were abnormal and so performed
the procedure on a single arterial pedicle. In the case
described here, investigation of the vascular anatomy of the
abnormal limb revealed that the distribution of the arterial
supply was abnormal and asymmetrical. The superficial
palmar arch, derived from the ulnar artery, supplied all
including the pre-axial digits. The interosseous artery and
the attenuated radial artery ended at the level of the wrist.
Although this finding may not necessarily apply to ulnar
dimelia it has considerable surgical significance, especially
when performing pollicisation.

A classical ulnar dimelia has some symmetry about the mid-
line. Non-classical ulnar dimelia, however, lacks symmetry in
both the forearm and the digits. In the latter, the forearm may
contain an ulna and a radius, or even three bones (ulna/
radius/radius or ulna/ulna/radius).3,5,11 Although seven3,10

or eight2,5,11-14 digits are usual, patients with six7,9 or even
five digits6 have been reported.

Al-Qattan et al2 published a descriptive classification for
the mirror hand, mainly based on the bony morphology of
the forearm.2 Two major concerns in the treatment of
ulnar dimelia are the excision of extra digits and the

reconstruction of a new thumb.1,15 The classification does
not describe the hand itself. Features such as the number
of digits, the position (opposable/non-opposable), any
digital deformities, and the size of the first web space must
be determined. Other features may include limited move-
ments of the elbow, forearm and wrist and a flexion con-
tracture of the wrist. There are also reports of extension of
the abnormality above the elbow, even involving the
upper arm and shoulder.3,7,11,13

Most cases of ulnar dimelia are sporadic although
Sandrow, Sullivan and Steel16 and Martin, Jones and
Jones17 described associated genetic syndromes. The
development of the pre/post-axial (radio-ulnar) plane of
the limb is controlled by a group of mesenchymal cells
called the zone of polarising activity. This is located in the
posterior margin of the limb bud and functions as a
signalling centre for anteroposterior limb develop-
ment.1,2,15 The signals diffuse toward the pre-axial margin
and its concentration gradient determines the morphology
of the tissues.1,2,15 Summerbell18 placed an impermeable
barrier in the limb bud and divided the early chick limb
bud into anterior (pre-axial) and posterior (post-axial)
portions and development continued on only one side.

Failure of the morphogenesis signals to reach the pre-
axial side of the limb may result in radial longitudinal
deficiency.6,19 A maximum concentration of signals on the
pre-axial side produces ulnar dimelia. Experiments have
shown that a mirror duplication anomaly can be produced
by transplantation of the zone of polarising activity to the
radial side of the limb.1,15,20,21

An altered balance of the inductive signals across the
radio-ulnar plane produces different forms of the anomaly.2

King and Hoyes12 and Yang et al14 presented two patients
each with one ulna and a well-formed radius. Al-Qattan et
al2 presented a patient with one ulna and a hypoplastic
radius. Two patients with two ulnae (one of the ulnae was
vestigial) and a hypoplastic radius were reported by Jafari
and Sharif,11 while Barton et al3 and Bhaskaranand et al5

reported one patient each with one ulna and two hyp-
oplastic radii.

Classification of the mirror hand as ulnar dimelia is
derived from the hypothesis that the development of the
more distal segment of the limb is determined by the more
proximal segments.10,13 The prominent obvious feature of
ulnar dimelia is polydactyly, the anomaly usually being
described as a duplication. However, it cannot be considered
to be a pure duplication. Gorriz9 and Chinegwundoh et al6

explained the anomaly as a failure of anteroposterior dif-
ferentiation. King and Hoyes12 believed that the anomaly
arose from aplasia and a failure of development.

Ulnar dimelia may be produced by the transplantation
of the zone of polarising activity to the lateral side of the
limb or altered inductive interactions of its signals.2 It
seems appropriate that it should be considered as a prob-
lem of formation rather than a duplication or failure of
differentiation.

Fig. 5

Photograph of the hand four weeks after pollicisation.
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