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    Abstract
Ulnar dimelia is a rare developmental anomaly, which is characterized by the duplication of ulna, absence of radius, and polydactyly. We report a case of a 5-year-old male child who was referred to our care with an extension deformity of the right elbow, loss of pronation and supination of the forearm, and flexion deformity with radial deviation of the ipsilateral wrist. Initially, we aimed to provide flexion of the elbow to improve his elbow function. The flexion was restricted to <10°. Intraoperatively, the posterior release of the capsule and the resection of the proximal part of the preaxial ulna allowed us to achieve 90° elbow flexion. A unique anatomic variation was a duplicate ulnar nerve on the lateral aspect, which was smaller than the normal ulnar nerve in the medial anatomical location. With three cases only being reported in Saudi Arabia and around 70 worldwide, each case is to be managed individually with a careful management plan.
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    Introduction


    Ulnar dimelia, or known as mirror hand syndrome, is a rare congenital deformity of the upper limb with only three cases reported in Saudi Arabia and around 70 worldwide.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7] It is characterized by a duplication of the ulna, absence of the radius, and thumb with polydactyly (usually seven or eight digits). Apart from the skeletal deformity, there might be malformation of the arteries and nerves of the forearm, secondary to the skeletal deformities such as duplication of the ulnar nerve, duplication of the ulnar artery, or absence of the radial artery.[bookmark: ft8][8] Ulnar dimelia is classified as the third group of congenital hand malformation, according to the Swanson classification.[bookmark: ft8][8] Another classification of mirror hand deformity was proposed by Al-Qattan et al. based on the presence or absence of other congenital anomalies and the type of forearm bones present.[bookmark: ft9][9] Its etiology has been attributed to the disturbance during embryonic development in zone of polarizing activity which controls the radioulnar development.[bookmark: ft8][8],[bookmark: ft10][10] The usual functional deficit with ulnar dimelia is reduced forearm and elbow motion.[bookmark: ft11][11] In this paper, we aim to highlight the presentation and management of a rare pathology (a case of ulnar dimelia) that could be seen by pediatric orthopedic surgeons.


    Case Presentation


    A 5-year-old male child, not known to have any medical illness, presented to our clinic with a limitation of the right elbow flexion. He is a product of a full-term pregnancy. He has not been admitted to the neonatal intensive care. There was no history of consanguinity in the family. Moreover, there was no history of maternal use of medications, smoking, alcohol, or any illicit drugs. However, the mother was a passive smoker. He is the second among four healthy siblings with no history of congenital anomalies in the family.


    Initially, at the age of 3 months, a skeletal survey was done by his pediatrician, which showed a right hand with seven digits, seven metacarpal bones, each with three phalanges, two extra numeric carpal bones, and two ulnas. The thumb and radius were not seen. He was referred to our pediatric orthopedic clinic for further evaluation.


    On physical examination, he was a normal-appearing child, with no obvious deformities, going with the developmental growth according to his age. He had limited active abduction, forward flexion, and extension of the ipsilateral shoulder. The elbow showed full extension with 5°–10° of flexion with loss of pronation and supination of the forearm. The wrist joint showed wrist flexion contracture with radial deviation and seven digits with the absence of a thumb. The vascular examination was intact. He was diagnosed as a case of right ulnar dimelia. At the age of 20 and 33 months, radiographs were repeated and showed no growth arrest with the usual characteristic appearances. By the age of 4 years and 6 months, surgical intervention was performed, and a preoperative radiograph is shown in [Figure - 1]. He underwent resection of the proximal part of the preaxial ulna (lateral ulna) with soft tissue release under general anesthesia. The preoperative examination is shown in [Figure - 2].
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        	Figure 1: Preoperative anteroposterior upper limp radiographs showing duplication of the ulna with seven metacarpal bones and seven digits
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        	Figure 2: (a) The elbow is in extension contracture with no passive flexion possible. (b) Passive flexion of the elbow showing a severe range of motion limitation (only 5°–10°)
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    The aim of our surgical intervention was to achieve elbow flexion initially and to proceed, along with the help of plastic surgery's team, with the hand and wrist reconstruction in a consequent surgical setting.


    Surgical procedure


    Posterolateral longitudinal incision at the elbow was done. Dissection of the abnormal lateral epicondyle was performed. Triceps was found split into two halves, one half to the preaxial ulna and the other one to the postaxial. A lateral tunnel was noted, which contained what looked like a duplicate ulnar nerve on the lateral aspect. Medially, normal anatomy of the ulnar nerve, larger in size, twice as large as the lateral one was noted. The joint was opened posteriorly, and the range of motion improved after that by 5°–10° of flexion only, reaching 10°–20°. Posterior release of the capsule was done, the lateral collateral ligament was resected, while the medial collateral was preserved, and this allowed more flexion. Anterior release of the capsule was done proximally and helped us to gain another 40° of flexion. By resection of the proximal ulna on the lateral (preaxial) side, at the level of the coronoid process, we managed to have 90° flexion of the elbow. The distal humerus was in a three-lobed shape in the cross-section, the posterior lobe was the largest, maybe a condensation of two capitula together in the middle and posteriorly. Joint was unstable on the lateral area. The elbow was held in 90° flexion between the postaxial ulna and trochlea. The joint was fixed with two Kirschner (K) wires across the joint, which were passed percutaneously. Reconstruction of the lateral collateral ligament was done along with the approximation of the triceps tendon. Hemostasis was maintained, closure of the fascia was done in layers, and then the skin was closed. He tolerated the procedure well, and an above-elbow cast was applied. [Figure - 3] shows early postoperative radiographs. Six weeks postoperatively, K-wires were removed, and he was given an above elbow night splint in 90° of flexion. On 6-week, 3-month, and 6-month postoperative follow-up visits, he showed clinical healing of the surgical wound with a range of motion of 20°–80°. A 4-month postoperative radiograph is shown in [Figure - 4].
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        	Figure 3: One-day postoperative radiographs
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        	Figure 4: Four-month postoperative radiographs
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    Discussion


    Our patient had two ulnas in the right forearm with seven digits, seven metacarpal bones each with three phalanges, two extra numeric carpal bones, and two ulnar nerves, and there was no thumb or radius. The two ulnas in our case were well formed, which lead us to classify our patient as type I-A, according to Al-Qattan et al. classification.[bookmark: ft9][9] The goal of the management of such a condition is to improve upper limb function by performing single or multiple complex surgeries. In fact, multiple national such cases were managed differently. The management, in our case, was similar to a case that has been successfully managed by Al-Qattan et al. by excision of the olecranon of the preaxial (the lateral) ulna.[bookmark: ft1][1] Another case that has also been managed by Al-Qattan et al. did not require any surgical procedure of the patient's elbow and achieved great improvement with physiotherapy only.[bookmark: ft1][1] Furthermore, a third case managed by Rabah et al. by excision of part of the upper end of one of the ulnae resulted in an excellent outcome.[bookmark: ft2][2]


    However, shoulder, wrist, and elbow stiffness are the major problems in this disorder as they are difficult to manage and improve. On the other hand, pollicization and excess digits excision are successful in treating hand deformity.[bookmark: ft2][2]


    Conclusion


    In cases of type I-A ulnar dimelia improving elbow, function is possible. We strongly advise doing flexion procedure to reposition the elbow in a functional position. Moreover, we do also advise to dissect carefully for the double ulnar nerve because it might be easily injured during the procedure.
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  Figure 1: Preoperative anteroposterior upper limp radiographs showing duplication of the ulna with seven metacarpal bones and seven digits
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  Figure 2: (a) The elbow is in extension contracture with no passive flexion possible. (b) Passive flexion of the elbow showing a severe range of motion limitation (only 5°–10°)


  Figure: 3
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  Figure 3: One-day postoperative radiographs


  Figure: 4

  [bookmark: fig_SaudiOrthopJ_2020_4_3_160_281945_f4.jpg][image: ]


  Figure 4: Four-month postoperative radiographs
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