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1 “Elephant foot” nonunions

These are hypertrophic and rich in
callus. They result from insecure
fixation, inadequate immobilization, or
Premature weight bearing in a reduced
racture with viable fragments.

2 “Horse hoof” nonunions

These are mildly hypertrophic and
poor in callus. They typically occur after
a moderately unstable fixation with

late and screws. The ends of the
ragments show some callus,
insufficient for union, and possibly a
little sclerosis.

3 Oligotrophic nonunions

These are not hypertrophic, but are
vascular, and callus is absent. They
typically occur after major displacement
of a fracture, distraction of the
fragments, or internal fixation without
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WA

Hypervascular nonunions.
A, “Elephant foot” nonunion.
B, “Horse hoof’ nonunion.
C, Oligotrophic nonunion
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1 Torsion wedge nonunions

These are characterized by the presence
of an intermediate fragment in which the
blood supply is decreased or absent. The
intermediate fragment has healed to one
main fragment but not to the other.

2 Comminuted nonunions

These are characterized by the presence
of one or more intermediate fragments that
are necrotic. The radiographs show absence
of any sign of callus formation.

3 Defect nonunions

These are characterized by the Ioss of a
fragment of the diaphysis of a bone.
ends of the fragments are viable, but union
across the defect is impossible. As time
passes, the ends of the fragments become
atrophic.

4 Atrophic nonunions

These usually are the final result when
intermediate fragments are missing and scar
tissue that lacks osteogenic potential is left
in their place. The ends of the fragments
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Avascular nonunions.

A, Torsion wedge nonunion.

B, Comminuted nonunion.
C, Defect nonunion.
D, Atrophic nonunion
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Outcome of diaphyseal forearm fracture-nonunions
treated by autologous bone grafting and compression
plating.

Fernando Baldy dos Reis

Department of Orthopaedics and Traumatology, Federal
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Nonunion of Fractures of the Ulna and Radius
Diaphyses: Clinical and Radiological Results of
Surgical Treatment
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