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Abstract

Some of avian orthopedic problems occur as a result of trauma (ceiling fan injuries, flying into a window or
mirror, or getting stepped on); others occur from nutritional imbalances or as a result of genetic or developmental
problems. An adult female golden eagle (Aquila chrysaetos) was presented to the clinic of faculty of veterinary
medicine of Razi University (Kermanshah, Iran) with a history of being unable to fly. Physical examination
revealed some abnormality in the left wing. Radiographic examination showed radius and ulna midshaft fracture
angular malunion. The bird was prepared for aseptic surgery and so malunion part of the bone was cut. After
correction and aligning of the bones, both ulna and radius were fixed with intramedullary pin. The bird was
discharged without any complication. Case follow up showed an uneventful improvement and 6 weeks later the
ulna pin was removed, but the radius pin was remained. Most of the orthopedic techniques developed for mammals
can be applied to birds, taking into account the anatomical differences in avian species, and whether or not the bird
can have flight restored. Fracture malunion in raptors can compromise muscle and tendon function and adversely
affect normal activities that are essential for survival of these species. Malunion can be acutely corrected by
osteotomy techniques, followed by bone fixation that provides sufficient stability to allow unimpeded healing with
minimal soft tissue injury.
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Introduction

The Golden Eagle (Aquila chrysaetos) is
one of the best birds of prey in the Northern
Hemisphere. Like all eagles, golden eagle
belongs to the eagle family. In Iran, this
animal is found in many different parts of
the country (Babaei et.al, 2022). Avian
fractures heal in the same manner as those
in mammals but the rate of bone heals is
probably a little faster (Tully, 2002; Straw,
1984). It is most rapid in the smaller birds
and one can detect signs of healing on X-ray
plates within eight days (Ecams et al, 2007).
Avian bones have a high calcium content,

and a thin, brittle nature (Ritchie et al,
1994). As in  mammals, excessive
displacement of the fractured ends,
movement and infection all retard healing
(Ecams et al, 2007). Wing and leg fractures
in birds are the most common problems
(Ecams et al, 2007). Thirty percent of the
fractures involve only the ulna, 60%
involve the ulna and radius, and 10% only
the radius (Forbes, 1998). These bones have
little soft tissue support, the soft tissue being
prone to desiccation. In birds having a
fracture of either the ulna or the radius, cage
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rest alone (with or without support) is
usually adequate, if there is little
displacement. The bird should be able to
move its wings but not extend or flap them
fully, for a period of 2-3 weeks. (Forbes,
1998). Recommended surgical techniques
used to repair ulnar fractures include the use
of an intramedullary pin, external skeletal
fixator tie-in or a type | external skeletal
fixator (Sarker et al, 2022). Because of the
relative mobility of the radius, external
coaptation alone is not recommended for
the management of radial fractures, which
are best stabilized with an intramedullary
pin (Ritchie et al, 1994). Viable and
nonviable malunions can occur in birds.
Malunions occur when the ends of fractured
bones heal but not to each other and can
produce bone shortening, angulation of the
distal fragment, rotation of the proximal or
distal fragment, development of joint pain, or
cosmetic  deformity  (Roush,  1980).
Stabilization requires removing necrotic
debris, freshening the bone ends and
compressing and rigidly stabilizing the
fracture site (Roush, 1980). The case study
describes,  corrective  osteotomy  and
intramedullary pinning in an eagle with
angular malunion fracture of radius and ulna.

History

An adult female golden eagle (Aquila
chrysaetos) (Figure 1) was presented to the
clinic of faculty of veterinary medicine of
Razi University (Kermanshah, Iran) with a
history of being unable to fly. Physical
examination revealed some abnormality in
the left wing. Radiographic examination
showed radius and ulna midshaft fracture
angular malunion (Figure 2a). The bird was
anesthetized with midazolam (Exir-Iran,
Tehran, Iran) (1mg/kg) and ketamine
(Alfasan, holland)  (20mg/kg). The
antebrachium feathers were plucked, and the
surgical site was prepared routinely for
Aseptic surgery. The bird was restrained in
dorsal recumbency and the affected region
was draped. An incision was made on
craniomedial side of the antebrachium. A

closing-wedge osteotomy was performed at
the point of the greatest deformity of the ulna
and radius by means of an oscillatory bone
saw irrigated with 0.9% saline solution
(Figure 3). After correction and aligning of
the bones, the ulnar fracture was fixed with
2 mm Kirschner wire by retrograde
intramedullary pinning method. The radius
was fixed with an 1mm intramedullary pin
via a shuttle method. The surgical site was
vigorously irrigated with physiologic saline
and muscles and subcutaneous tissues were
sutured with simple continuous suture
pattern using no. 3/0 catgut (Pezeskyaran,
Tehran, Iran). The Skin was sutured with the
same suture pattern using no. 2/0 nylon
(Pezeskyaran, Tehran, Iran). Antibiotic
therapy with enrofloxacin (Razak, Tehran,
Iran) (20 mg/kg IM) was begun immediately
after anesthetic induction and continued
orally for 4 days. A figure-of-eight bandage
was placed on the right wing, and the wing
was bandaged to the body. The bandage was
changed twice every five days and removed
after 15 days. The owner of the bird was
advised to keep the bird in confinement.
Immediate  postoperative  radiographs
showed correction of bone malalignment
(Figure 2b). Although the recovery from the
anesthesia was prolonged, but the bird was
discharged without any complication. Case
follow up showed an uneventful
improvement and 6 weeks later the ulna pin
was removed, but the radius pin was
remained.
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Figure 1: An adult female golden eagle (Aquila

Chrysaetos) with angular malunion fracture of
radius and ulna
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Figure 2: Radiographic images of the radius and
ulna before(a) and after(b) corrective osteotomy

—

Figure 3: Intra-operative image of the malunion
radius & ulna

Discussion and Conclusion

Fracture malunion in a raptor can
compromise muscle and tendon function
and adversely affect normal activities that
are essential for survival in the wild.
Several  techniques  of  corrective
osteotomies are described that should be
used according to deformity, including
transverse-opening wedge, closing wedge,
reverse wedge, oblique, stairstep, transverse
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derotational; and dome (Ecams et al, 2007).
Malunion can be acutely corrected by
osteotomy techniques followed by bony
fixation that provides sufficient stability to
allow unimpeded healing with minimal
soft-tissue injury (Rochat et al, 2005).
Different types of methods such as external
coaptation, external skeletal fixation,
intramedullary  pin alone or tie-in,
intramedullary rod, circular ring fixators,
bone plates, and interlocking nail, may be
used to fixate the fracture or osteotomy site
(Sarker et al, 2022). In the majority of
cases, the most satisfactory results in terms
of restoration of limb anatomy and function
are achieved using internal fixation. In
comparison to mammalian patients, bone
plating has received scant attention for a
variety of reasons, including small patient
and bone size, cost, morbidity associated
with placement and in the case of wild birds
the need for follow-up surgeries to remove
implants  (Ecams et al, 2007).
Intramedullary (IM) pins and external
skeletal fixators (ESF) alone continue to be
used with success as shown in a metacarpal
fracture in a golden eagle (Aquila
chrysaetos) and tarsometatarsal fracture in a
Harris hawk (Parabuteo unicinctus) (Grier,
1973). The introduction of the ESF — IM pin
“tie in” or “hybrid” fixator, however, has
revolutionised the management of avian
long bone fractures (Ritchie et al, 1994).
Internal fixation may be used for fracture
management in both medium and large
birds in much the same manner as
mammals. The major problem involves the
lack of appropriate sizes of pins, screws and
plates. Most of these were developed for
human or small animal use. Consequently,
their size and weight are prohibitive, except
for the larger raptors. Other problems
associated with internal fixation include
providing adequate exposure, minimal
sepsis and articulation insult (Fowler et al,
2003). Steinman pins may be used for
retrograde pinning of the humerus but seem
to be of more value in ulnar fractures when
the radius is also fractured (Bush, 1977). In
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about 50% of cases either the radius or the
ulna is fractured, but not both. The method
of repair of fractures of the radius and ulna
will depend upon the integrity of the other
bone of the pair. When only one bone is
fractured it is wiser to leave the fractured
bone alone. The normal one will help to
splint it. Even if there is not perfect
alignment of the healed fractured bone
which does not matter, the bird will manage
quite adequately and fly again. Strapping of
the wing for 2-3 days only is required.
However, if both radius and ulna are
fractured some method of splinting will be
required (Rupiper, 1993; Kubiak et al,
2011). The ulna is pinned in normograde
fashion.  Retrograde  placement s
contraindicated, as it risks exiting the pin at
the olecranon and damaging the joint
(Helmer et al, 2006). However, in selecting
a method of treatment for birds, care must
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