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Case Report

Use of reconstruction plate and
intramedullary pin for repair
of a tibiotarsus fracture in a
red-legged seriema (Cariama
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Abstract

Car accidents are the main cause of death among wild birds in Brazil, especially in those with terrestrial habits, such as the red-legged seriema (Cariama cristata).
These accidents keep increasing because of urbanization, making it important to present new treatments than can help decrease the number of deaths and bring welfare
to the animal. In this case report, a wild red-legged seriema was found hurt nearby a driveway. Radiographs showed a multi-fragmentary fracture between proximal and
medium thirds of the tibiotarsus. The fracture was successfully repaired with an intramedullary pin and a reconstruction plate, which are less likely to result in muscular
atrophy and do not require a second surgical intervention as the external fixators do. In conclusion, this case report shows that an association of a Steinman intramedullary
pin and a reconstruction plate can be a less disturbing yet sill effective option to treat multi-fragmentary fractures in free-living birds, especially long-legged ones.

Introduction

The red-legged seriema (Cariama cristata) is the only
bird from the order Cariamiforme that occurs in Brazil. They
are long-legged, medium-sized birds that feed on small
vertebrates and insects and that can be found mostly in open
areas of central Brazil, also known as cerrado [1].

Currently, the most usual cause of death of red-legged
seriemas in Brazil is by car accident, not only because of this
bird’s terrestrial habits but also because of the increasing

process of urbanization in cerrado areas [2]. Car accidents,
collisions, or other traumas involving high speed in general
are more likely to result in multi-fragmentary fractures since
birds have less soft adjacent tissues and thinner cortical bones
when compared to mammals [3].

Multi-fragmentary fractures can be repaired by aligning
the bone fragments and their two closest joints back to their
anatomical position in a way so they can overcome muscular
contraction strength, and there are many materials that can be
used for that matter, such as external skeleton fixators, metal
wires, intramedullary pins, and plates [4].
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There are few studies regarding avian orthopedy, but even
though plates are not commonly used in bird fracture repair,
there are successful reports about their use. For example,
Moraes and Hirano [5] concluded that internal implants are
more likely to result in a satisfactory osteosynthesis than
external fixing methods. Some authors state that external
skeleton fixators may disturb the patient to the point that they
excessively spare the fractured limb, resulting in a muscle
atrophy due to member disuse [3]. Furthermore, since birds are
bipedal animals, the recovery time of broken pelvic limbs must
be brief, especially when dealing with wild birds [4].

Considering that the red-legged seriema is a terrestrial
bird, the use of plate implants can be of advantage due the
shorter recovery time when compared to external fixation
techniques, granting more comfort to the patient and allowing
a faster functional return of the damaged limb. Thus, this
report describes a successful tibiotarsus fracture repair in a
free-living red-legged seriema, using an intramedullary pin
and a reconstruction plate.

Case presentation

An adult red-legged seriema (Cariama cristata) was found
with an apparent background history of a runover. Mediolateral
and ventrodorsal radiographic projections (Figures 1a,b)
showed a multi-fragmentary fracture between the proximal
and middle thirds of the right tibiotarsus’s diaphysis.

The anesthetic protocol used in the patient was an
association of 10% ketamine hydrochloride (20 mg/kg/IM) and
0.5% midazolam hydrochloride (1 mg/kg/IM). After induction,
the bird was placed in an anesthetic mask, subsequently
intubated and manitained with isoflorane in oxygen.

Antisepsis was made in the damaged limb with alcoholic
chlorhexidine from the distal portion of the right femur to
the proximal portion of the metatarsus, cleaning the entire
tibiotarsus length. The patient was placed in dorsal decubitus
with the fractured member abducted, allowing craniomedial
surgical access (Figure 2).

A skin incision was made, followed by a slightly divulsion
of adjacent issues to properly access the fracture site. The
tibiotarsus fracture after locating was reduced and properly
immobilized with a Steinman intramedullary pin (1.5 mm),
which was first inserted in a retrograde way and then in a
normograde way so that the fragments were correctly aligned to
keep the axial axis. A reconstruction plate (2 mm) was placed in
the medial face of the tibiotarsus through a minimum-invasive
technique. Four screws were inserted; two were proximal
regarding the fracture site and two were distal (Figures 3a,b).
The skin was later closed with simples and interrupted sutures
of nylon 3-0 to cover the plate implant and allow healing
by secondary intention. A non-steroidal anti-inflammatory
(meloxicam) was administered intramuscularly (5 mg/kg) for
five days.

Discussion

This report confirms that terrestrial birds are most likely to
suffer traumas in their legs, as previously quoted by Canelas,
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Figure 1a,b: Ventro-dorsal (a) and mediolateral (b) radiographic projections of the
right pelvic limb in a red-legged seriema (C. cristata), revealing a multi-fragmentary
fracture between proximal and middle thirds in the diaphysis of the tibiotarsus.
Source: Author’s personal archive.

‘. o 4
Figure 2: Abducted pelvic limb, allowing craniomedial surgical access to the
fractured tibiotarsus.
Source: Author’s personal archive.

Figure 3a,b: Ventrodorsal (a) and mediolateral (b) radiographic projections
immediately after the plate implant. It is possible to notice the Steinman pin and the
reconstruction plate with the four screws correctly aligning all bone fragments and
maintaining the proper axial axis.

Source: Author’s personal archive.

et al. [6]. These authors also stated that most pelvic limb
fractures usually occur in diaphysis due to the lack of muscular
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coverture, which also happened to the red-legged seriema
(Cariama cristata) of this report.

Tibiotarsus fractures in birds normally require a medial
surgical access to avoid major damage in nerves or blood
vessels [6], as it was performed here.

Intramedullary pins are a not-so-expensive option with low
tissular exposition that can provide precise axial alignment,
resist against folding forces, and that can be easily introduced
and removed [2]. They result in a good fixation, keeping the
endosteal blood supply and therefore avoiding necrosis or
iatrogenic fractures [6], which made us chose this fixation
method for the patient.

Even though intramedullary pins are useful, they alone
do not avoid rotation or compression forces over the fractured
bone; their association to other repairing methods is therefore
recommended [6]. Here, we opted for a plate because they
result in a quick and stable bone union with a small fracture
callous and, therefore, can provide an early functional return of
the broken limb, improving the patient’s comfort. Additionally,
unless there is any apparent risk of complications, plates do
not need to be retrieved from the patient after full fracture
consolidation as they are usually biocompatible and capable
of osteointegration, which is another advantage of the use of
plates for fracture repair in free-living animals [7].

Comminuted fractures are not stable with just an
intramedullary pin; rotational instability and axial compression
may occur [8]. In complex fractures where many of the
principles of plate application are compromised, the use of a
plate associated with the intramedullary pin can prevent axial
collapse and rotation. Reducing bone fractures using the best
technique can cause complications such as bone nonunion,
osteomyelitis and bone sequestration.

The main challenge of this case was the lack of repairing
materials compatible with the patient’s long legs. Even so,
we chose a plate that covered at least 60% of the bone length
to improve force distribution throughout the whole bone, as
previously quoted by Canelas, et al. [6], and therefore, we
noticed no limb deformation.

Thus, this report describes a successful association of
an intramedullary pin and a reconstruction plate to repair a
tibiotarsus fracture in a red-legged seriema. Considering our
patient was a free-living bird and plates require less patient
manipulation after surgery, the use of plates and intramedullary
pins can be a viable option for consolidation of tibiotarsus
fractures in wild animals, especially terrestrial long-legged
birds such as the red-legged seriema (Cariama cristata).
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