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Hypertrophic nonunion of the ulna in a child: treatment
with an elastic stable intramedullary nail without bone graft
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Abstract Nonunion following diaphyseal forearm frac-

ture is an uncommon complication in children. Compres-

sion plate fixation with bone grafting has been the standard

method to treat this complication. We report a case of

hypertrophic nonunion of the ulna in a child who was

treated surgically using an elastic stable intramedullary nail

(ESIN) without bone grafting. The nonunion healed

4 months after surgery.
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Introduction

Forearm fractures are common in children. Most of these

fractures can be treated nonsurgically with excellent

functional outcomes. Complications such as nonunion are

uncommon and not well described. We report a case of

hypertrophic nonunion of the ulna in a child which was

successfully treated with a close elastic stable intramed-

ullary nail (ESIN). To the best of our knowledge, there has

been no published report, regarding the use of ESIN in

treating hypertrophic nonunion in a child.

Case report

A 12-year-old boy was admitted to our hospital after a fall

while playing on a see-saw in the playground. He sustained

a closed fracture of the left radius and ulna. He was treated

with open reduction and intramedullary Kirschner (K)

wiring of the radius and ulna (Fig. 1a, b). The left forearm

was protected with a posterior plaster slab. The intramed-

ullary K wires were removed 6 weeks after surgery. The

posterior plaster slab was removed 2 weeks later to allow

mobilization of the forearm. The radius united within

6 months but the ulna developed a hypertrophic nonunion

(Fig. 2a, b). A closed, antegrade ESIN size 2.5 mm was

inserted without bone grafting. We used a 2.5-mm K wire

to create a passage through the hypertrophic nonunion to

facilitate the nail insertion. However, there was no formal

reaming done. A 2.5-mm ESIN was chosen as it occupies

about 80% of the narrowest diameter of the ulna to provide

a stable fixation. The forearm was not immobilized post-

operatively. Four months after nailing, the ulna nonunion

completely healed (Fig. 3a, b). The ESIN was removed

after 1 year. He has full supination and pronation of the

affected forearm (Fig. 4a, b).

Discussion

Fracture nonunion in a child is uncommon [1–3] as fracture

healing in children is usually uncomplicated with an

excellent remodelling potential [1]. There are several fac-

tors that may have led to the nonunion in our patient.

First, the initial open reduction of the ulna with stripping

of the periosteum may have devascularized the ulna. The

mid-diaphyseal region has been identified as a ‘‘watershed

area’’ in the intraosseous blood supply of the ulna [2, 4].
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The periosteal blood supply from the anterior and posterior

interoseous arteries is the main vascular supply to this

region [4]. Giebel et al. [5] have shown that performing

open reduction and plate osteosynthesis in the forearm will

jeopardize the blood supply to that particular area resulting

in delayed union or nonunion.

Second, 8 weeks of immobilization was probably inad-

equate in a 12-year-old boy resulting in the hypertrophic

nonunion of the ulna. This is in contrast to Yung et al. who

successfully treated diaphyseal forearm fractures in chil-

dren using transphyseal intramedullary K wires [6]. They

reported zero incidence of nonunion.

In our patient, the K wires were removed at 6 weeks

followed by another 2 weeks of above elbow casting. We

postulate that the vascular supply to the fracture site had

recovered by 6 weeks. However, the total duration of

immobilization of 8 weeks was probably insufficient,

leading to the hypertrophic nonunion.

The use of ESIN in treatment of acute diaphyseal

forearm fractures in children has been well described in the

literature with favourable outcomes [7, 8]. Moez et al. [9]

recently reported three cases of ulna nonunion following

ESIN of which all occurred at the mid-shaft. The reduction

method was an open reduction in all their cases. Our case

Fig. 1 a Lateral view of the radius and ulna with intramedullary K

wires. b Anteroposterior view of the radius and ulna with intramed-

ullary K wires

Fig. 2 a Hypertrophic nonunion of left ulna 6 months after injury—

lateral view. b Hypertrophic nonunion of left ulna 6 months after

injury—anteroposterior view

Fig. 3 a Complete union of ulna 4 months post ESIN—lateral view.

b Complete union of ulna 4 months post ESIN—anteroposterior view
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was similar as the fracture site was at the mid-shaft of ulna

treated with open reduction.

Compression plating to treat nonunion has been advo-

cated by several authors [2]. Two cases of nonunion

reported by Moez et al. were both treated with plating

following removal of ESIN [9]. However, we have not

found any reports using ESIN to treat nonunion of diaph-

yseal forearm fractures in children as described in our case.

Conclusion

Open reduction of ulna shaft fracture has a risk of causing

nonunion and is best avoided if possible. We believe that

stable fixation with ESIN is adequate in treating hyper-

trophic nonunion in a child. We do not recommend open

reduction and rigid fixation with a plate in children.
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Fig. 4 a Left forearm in full supination. b Left forearm in full

pronation
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