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a b s t r a c t 

Ulnar dimelia is an infrequent congenital anomaly of the upper limb characterized by the 

duplication of the ulna, absence of the radial ray, and polydactyly. We report on 2 cases of 

young girls with upper limb abnormalities who were brought to our Advanced Imaging De- 

partment for specialized imaging evaluation. The first case is a 15-month-old girl with a 

typical manifestation of ulnar dimelia. X-ray images of her right forearm and hand showed 

2 ulnar-like bones, absence of the radial ray, and post-axial polydactyly. Our second case is 

a 7-year-old girl with evident limited pronosupination and shortening of the left forearm. 

Findings from computed tomography evaluation included ulnar duplication, one of which 

had a bifid aspect, with characteristics that are similar to ulnar proximal and distal epi- 

physis. The latter case which, to the best of our knowledge, has not been reported in the 

literature, is a rare variant of ulnar dimelia, that we have called ulnar trimelia . In this con- 

tribution, we emphasize the importance of an adequate diagnostic imaging approach for 

accurate recognition of upper limb anomalies, so that the treatment selection is appropri- 

ate to achieve better health outcomes and improve patients’ quality of life. Our descriptions 

and images presented in this contribution form the basis for further research. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Ulnar dimelia, also referred to as “mirror hand,” is one of the
rarest congenital disorders of the upper limb characterized by
duplication of the ulna, absence of the pre-axial structures (ra-
dius, radial carpal bones, and thumb) and polydactyly [1] . The
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first case of ulnar dimelia was documented in 1852 and the
specimen is currently preserved at Harvard Medical School [2] .
There are no cases reported in our country, Colombia. There
have been about 70 cases of ulnar dimelia reported in the liter-
ature and many of them only describe the case characteristics
[1] , but not advanced diagnostic and therapeutic approaches
to recommend a clear management path. 
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Ulnar dimelia affects men and women equally [3] , mostly
with an unilateral involvement of the left upper limb. An au-
tosomal dominant component is conferred to this condition
in some syndromes such as Laurin-Sandrow, in which there is
an association between ulnar duplication and the presence of
fibula duplication, absence of the radial ray and tibia, polysyn-
dactyly, and facial anomalies [4] . 

The exact pathogenesis mechanism is not clearly kwon; it
has been described that the zone of polarizing activity, which
is responsible for the development of the anterior and poste-
rior axes of the undifferentiated mesenchyme that will even-
tually differentiate into the upper limb, is altered throughout
its development process; thus, leading to a post-axial dupli-
cation and ulnar dimelia. Mutations of the genes HOX and
TWIST1, ALX4, GLI-3, HOXB8, HAND2 that generate some sub-
types of polydactyly and dimelia of the upper limb have been
also described [1] . 

In general, the cosmetic and functional involvement of
limb defines the management of this condition [ 3 ,5 ,6 ]. Because
there is still a limited amount of literature regarding ulnar
dimelia, it is important to describe cases found all around the
world to improve the diagnostic and therapeutic approach. In
this article, we present a typical ulnar dimelia case and a spe-
cial case with particular characteristics that have not been de-
scribed in the literature. Moreover, we discuss therapeutic al-
ternatives that can be followed. 

Case report no. 1 

This case is about a 15-month-old girl, first child, born via
spontaneous vaginal delivery at 7-month gestational age. Af-
ter birth, during a physical exam, 7 fingers were found in her
right hand. Patient was brought to our institution for advanced
imaging evaluation. Physical examination showed that head,
neck, lower extremities, and left upper limb had no apparent
alteration. However, the exam revealed absence of the thumb
in her upper right limb, duplication of the last 3 fingers of the
hands, and 2 ulnar bones. Pinch grip was not possible. A 3D re-
construction of the right upper limb and conventional X-ray of
the hands and distal forearm presented in Fig. 1 show 2 bones
with ulna-like characteristics; no trochlear joint in the elbow;
absence of the radial ray, thumb, metacarpal and carpal bones,
as well as duplication of triphalangeal fingers. Coronal T2-
weighted sequence magnetic resonance shows duplication of
ulnar vascular structures ( Fig. 2 A); and simple tomography of
the shoulder, shows hypoplasia of the glenoid cavity ( Fig. 2 B).

Case report no. 2 

A 7-year-old girl, born on time via spontaneous vaginal de-
livery after a normal pregnancy, was sent to our center for
an imaging evaluation after resection of supernumerary fin-
gers. Physical exam evidenced shortening of the left forearm,
limited pronosupination, polydactyly, pollicization of the left
hand, and adequate pinch grip strength. Computerized to-
mography of the left forearm and hand ( Fig. 3 ) shows ulnar
duplication; one of the ulnas in normal position and config-
uration, but the lateral ulna with a bifid appearance, which
shares characteristics with an ulnar proximal and distal epi-
physis. All of the fingers in the left hand have 3 phalanges,
but no thumb was visualized. There was duplication of the
carpal bones. Also, shortening of the forearm bones and post-
surgical changes in the thenar region due to pollicization were
observed. 

Discussion 

According to Al-Qattan MM et al., our first patient could be
classified as a type 1A ulnar dimelia with a classic presenta-
tion. For our second reported patient, imaging examination
showed ulnar dimelia, but because of the proximal thicken-
ing and the distal duplication of the lateral ulnar, is difficult
to fit her case within one of the approved categories of ulnar
dimelia. Thus, we consider this case a rare variation of ulnar
dimelia and called it ulnar trimelia . To the best of our knowl-
edge, this is the first report of this variant. 

Although it is not the case of our patients, this condition
could involve the complete anatomy of the upper limb; in
many cases, it can involve the more proximal structures such
as the scapula, humerus, clavicle and glenohumeral joint.
In some other cases, there is scapular hypoplasia, recurrent
glenohumeral dislocations, hypoplasia of the capitellum in
the forearm articulating with 2 bones of ulnar morphology de-
scribed in corpses as rotated between 70 ° and 180 ° from each
other. These changes generate biomechanical alterations in
the elbow joint, which result in limitation of the normal range
of motion [7] . 

Due to the infrequent occurrence of ulnar dimelia, case re-
ports do not provide an ideal or generalized therapeutic ap-
proach for treating this condition. Therefore, it has not been
possible to establish a management protocol. Currently, indi-
vidualized management according to outcome goals is the op-
timal approach. 

The therapeutic approach to treat this condition could be
surgical and nonsurgical, and the selection of the course of
treatment is based on the patient’s measured joint mobility
and its ability to perform activities of daily living, as well as
the aesthetic component that could negatively affect patient’s
self-esteem and mental health. In this case, the reconstructive
process might be important. The treatment is focused on the
correction of polydactyly and reconstruction of the thumb to
achieve a hand with a similar look to a normal one, thus al-
lowing the patient to perform daily activities. To this end, sev-
eral techniques can be employed including pollicization of the
more radial and more functional finger, amputation of the fin-
gers and pre-axial metacarpals, tendon transfers to improve
the position and mobility of the wrist, resection of the more
lateral proximal ulnar end to allow a functional pronosupina-
tion. Finally, procedures such as arthrodesis or resection of the
first row of the carpus cann be done to provide greater stability
[8] . 

Taking into account the concept “the hand is an extension
of the brain” [9] , brain plasticity is crucial for the rehabilitation
of these patients. This capacity produces a cortical reorgani-
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Fig. 1 – (A) CT of the right upper limb. Duplication of the ulna, single ulnar epiphyseal growth nucleus, absence of the radius, 
duplication of carpal, and metacarpal bones. (B) Comparative X-ray, right mirror hand, left hand normal. 

Fig. 2 – (A) MRI of the right forearm. Duplication of the vascular structures of ulnar morphology. (B) Axial CT, glenoid cavity 

hypoplasia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

zation in response to changes in the way each finger is used in
a repetitive way or to changes in sensitivity. In patients with
congenital alteration in the mobility of the thumb, when per-
forming the flexion reconstruction, new synaptic pathways
are generated, allowing the area of the cortex previously ded-
icated to flexion of the elbow to adapt to control de flexion of
the thumb. Although the significance of age in brain plasticity
is not yet clear, it is known that younger patients have greater
potential for plasticity and reorganization of the motor cortex
than adults [10] . 

In conclusion, we have presented 2 cases of ulnar
dimelia/trimelia, a rare congenital malformation of the up-
per limb with significant functional and cosmetic compro-
mise for the patient. In this contribution, we reported a spe-
cial case, which has the characteristic of a duplication of one
of the mirror ulnas, and therefore we propose a new category
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Fig. 3 – (A) Sagittal CT of the elbow, ulnar duplication with different height without articulating with each other. (B) Coronal 
CT, distal forearm, medial ulna normal appearing, lateral ulna bifid appearing, shaping distal ulnar TRIMELIA. (C) 3D 

reconstruction of the arm and forearm, humerus-ulnar joint, without configuring the trochlea. In the hand, the fingers have 
3 phalanges and no thumb. 

 

 

 

 

 

 

 

 

 

 

 

 

 

called ulnar trimelia . Our findings form the basis for a general-
ized imaging-based diagnosis and potential therapeutics op-
tions for patients. Also, these reports open doors for further
research on additional ulnar dimelia variants. 

Patient consent 

Written informed consent to perform the imaging test and
authorization for personal data collection, usage, and analy-
sis was obtained from the patients’ guardians during the ad-
mission procedures. The authorization form complies with
Colombian laws and regulations on privacy and data protec-
tion (Habeas Data). 
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