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CLINICAL CASE

Closed reduction of humeral condylar fracture and elbow
luxation in a dog

Reduccidn cerrada de fractura condilar de hamero y luxacion de
codo en un canino
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ABSTRACT

Fractures of the distal humerus that involving the condyles often requires extensive surgical approach
for treatment, leading to a prolonged recovery time. In a West Highland White Terrier dog two years
old, with a fracture of the lateral humeral condyle portion and elbow luxation, was performed a closed
technique for luxation reduction, fracture reduction was performed by digital pressure and percutaneous
osteosynthesis by introduction of a Kirschner wire of 2 mm diameter, accompanied by Robert-Jones
bandage modified for 6 weeks. Limb function was recovered in the immediate postoperative, the
wire was removed six weeks after, non-was observed postoperative complications, and full functional
recovery of the limb was clinically evident. This suggests that this technique could be an option in
cases of condylar fractures in small-sized dogs.

Key words: Dog, fixation, orthopedics (Source: CAB).

RESUMEN

Las fracturas de la porcion distal del himero que involucran los condilos, frecuentemente exigen para
su reparacion un amplio abordaje quirirgico, que conlleva un tiempo de recuperacion prolongado.
En un canino West Highland White Terrier de dos afios de edad, con una fractura de la porcion lateral
del condilo humeral y luxacién de codo, se realizd una técnica cerrada de reduccion de la luxacion,
reduccion de la fractura mediante presion digital, y osteosintesis percutanea mediante la introduccion
de un clavo de kirschner de 2 mm de diametro, acompanado de vendaje de Robert-Jones modificado
durante 6 semanas. El paciente recuperd la funcién del miembro en el posquirdrgico inmediato, no se
evidenciaron complicaciones posquirdrgicas, seis semanas después se retiro el clavo y se evidencio
clinicamente recuperacion total de la funcionalidad del miembro. Lo anterior sugiere que esta técnica
podria ser una opcion en casos de fracturas condilares en perros de pequefio porte.

Palabras clave: Fijacion, ortopedia, perro (Fuente: CAB).
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INTRODUCTION

The humerus fractures make up almost 10% of all
appendicular fractures (1). Almost half of the humerus
fractures (46.6%), occur in the distal aspect (2). Of
these fractures, the humeral condyle is relatively
frequent (2).

The reduction of condylar fractures is usually made
with wide surgical approaches that allow for the
visualization of all structures. These approaches
include a portion of the ulnar-humerus of the el joint
elbow by osteotomy of the olecranon or by tenotomy
of the triceps tendon, among others (3). As a result,
the reduction of condyle fractures shows a high
incidence in post surgical complications, among
which are the reduction of the range of the articular
movement and osteoarthritis of the elbow, among
others (4).

As a result, the application of biological osteosynthesis
concepts (5), through the use of Kirschner wires in a
minimally invasive way, can offer great advantages
with respect to traditional techniques, such as less
postoperative pain, fast healing and less iatrogenic
trauma to important structures such as the physes
and the articular capsule.

The closed reduction of a lateral traumatic luxation
of the humerus-radius-ulnar is described below. The
reduction is performed by digital pressure of a fracture
of the lateral portion of the condylar humeral and the
fixation through the precutaneous application of a
Kirschner wire to a canine patient.

CLINICAL CASE

The patient was a West Highland White Terrier
dog, adult, two years old and 7.4 kilograms of
body mass, that went to consultation after 96
hours of suffering a fall from a height of 3 meters,
with severe claudication of the right thoracic limb
characterized by lack of support and total absence
of articular mobility.

X-rays were made in the medium-lateral and the
crown-rump length projections evidencing lateral
luxation of the humerus-radius-ulnar articulation
and the condylar fracture of the lateral aspect of
the humeral condyle (Figure 1).

Because the owner did not have the financial
resources to pay for the cost of the treatment
through open reduction and internal fixation, and
since the owner had to travel quickly to a remote
location with no veterinary service available, it
was decided to perform an ambulatory treatment.
Through traction and counter-traction maneuvers

INTRODUCCION

Las fracturas humerales corresponden a cerca
del 10% de todas las fracturas apendiculares
(1). Casi la mitad de las fracturas de hiumero
(46.6%), ocurren en el aspecto distal (2). De
estas, las fracturas de los condilos humerales
son relativamente frecuentes (2).

La reduccién de las fracturas condilares
usualmente se realiza con abordajes quirlirgicos
amplios, que permitan visualizar todas las
estructuras. Dentro de las cuales se incluyen
abordaje de la porcion humero-ulnar de la
articulacion del codo por osteotomia del olecranon
o por tenotomia del tenddn del triceps entre
otras (3). Debido a lo anterior, la reduccidén de
fracturas condilares presenta una alta incidencia
de complicaciones posquirurgicas, dentro de las
cuales se presenta disminucion del rango de
movimiento articular y osteoartritis del codo entre
otras (4).

Debido a lo anterior, la aplicacién de los
conceptos de osteosintesis bioldgica (5),
mediante el uso de clavos de kirschner de
una manera minimamente invasiva puede
ofrecer grandes ventajas con respecto a las
técnicas tradicionales, como menor dolor
posoperatorio, cicatrizacion rapida y menor
trauma iatrogénico a estructuras importantes
como las fisis y la capsula articular.

A continuacién se describe la reduccion
cerrada de una luxacidn traumatica lateral de
la articulacion humero-radio-ulnar, reduccién
mediante presion digital de una fractura de la
porcién lateral del condilo humeral y fijacion
mediante aplicacidon percutanea de un clavo de
kirschner, en un paciente canino.

CASO CLINICO

El paciente era un canino de raza West Highland
White Terrier, macho entero, de dos afios de
edad y 7.4 kilogramos de masa corporal, que
se presentd a consulta después de 96 horas de
sufrir una caida desde una altura aproximada
de 3 metros, con claudicacion severa del
miembro toracico derecho caracterizada por no
apoyo y ausencia total de movilidad articular.

Se realizaron radiografias en las proyecciones
medio-lateral y craneo-caudal evidenciando
luxacion lateral de la articulacion humero-
radio-ulnar y fractura condilar del aspecto
lateral del condilo humeral (Figura 1).
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Figure 1. CRL x-ray shows lateral luxation of the
elbow and condyle fracture of the lateral
aspect of the humeral condyle in a dog
patient of West Highland White Terrier
breed, two years old and 7,4 kilograms of
body mass, after 96 hours of suffering a fall
from a height.

a closed reduction of the luxation was performed
and, through the Campbell evaluation method, it
was determined that the collateral ligaments were
intact (6).

The surgical treatment consisted in a closed
reduction of the fracture of the lateral aspect of the
humeral condyle by digital pressure. A Kischner wire
of 2 mm was introduced by percutaneous access
through the lateral fractured aspect, intercondylar
until the medial aspect of the humeral condyle, as
the only method of fixation (Figure 2). Later, the
dog was immobilized with Robert-Jones bandage
that was modified during four months.

RESULTS

Limb function was recovered in the immediate
postoperative. When the patient recovered his
conscience, he started to wander with moderate

Debido a que el propietario no contaba con
los recursos financieros para costear el
tratamiento mediante reduccion abierta y
fijacion interna, y a que se tenia que desplazar
rapidamente a una poblacion lejana donde no
contaba con servicio veterinario. Se decidid
instaurar tratamiento ambulatorio. Mediante
maniobras de traccién y contra-traccion se
realizé reduccion cerrada de la luxaciéon vy
mediante el método de evaluacion de Campbell
se determind que los ligamentos colaterales
estaban intactos (6).

El tratamiento quirdrgico consistié en reduccion
cerrada de la fractura del aspecto lateral del
condilo humeral mediante presion digital. Se
introdujo via percutdnea a través del aspecto
lateral fracturado un clavo de kischner de 2
mm, intercondilar hasta el aspecto medial del
condilo humeral, como Unico método de fijacion
(Figura 2). Posteriormente, se inmovilizo
mediante vendaje de Robert-Jones modificado
durante cuatro semanas.

RESULTADOS

El paciente recuperd la funciéon del miembro en
el posquirdrgico inmediato, tan pronto como
recupero la conciencia, comenz6 a deambular
con claudicacién moderada del miembro
tratado. No se evidenciaron complicaciones
posquirirgicas durante las seis semanas de
acompafiamiento clinico. Cuatro semanas
después se retiro el clavo, se evidencid
clinicamente recuperacion satisfactoria de
la funcionalidad. El vendaje de Robert Jones
modificado fue retirado definitivamente a las
seis semanas. Los angulos de extension y
flexion de la articulacion afectada fueron 150 y
40 grados, y los de la articulacion contralateral
fueron de 154 y 30 grados, respectivamente,
radiograficamente no se encontraron signos
compatibles con osteoartritis de la articulacion
(Figura 3).

DISCUSION

Si bien, el objetivo fundamental en el
tratamiento de fracturas de los coéndilos
humerales es restablecimiento de la superficie
articular y fijacion y estabilizacion del condilo
a la diafisis humeral (7). En casos donde no
se puede realizar reduccion abierta y fijacion
interna (RAFI) para permitir una rapida
movilizacion de la articulacidn, el tratamiento
quirurgico es contraproducente (8). En el
presente relato de caso ante la imposibilidad
de realizar RAFI se realizd reduccion cerrada
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claudication of the treated limb. No postsurgical
complications appeared during the six weeks of
clinical support. Four weeks after the removal of
the wire, a satisfactory clinical recovery of the
functionality of the limb was evidenced. The Robert
Jones modified bandage was removed definitively
at six weeks. The extension and bending angles of
the affected joint were 150 and 40 degrees, and the
angles of the contralateral joint were 154 and 30
degrees, respectively; in the x-rays, no compatible
signs with osteoarthritis of the joint were found
(Figure 3).

DISCUSSION

Although the main objective of the treatment of
fractures in the humeral condyles is to restore the
join surface and fixation and the stabilization of
the condyle to the humeral dyaphisis (7), in cases

Figure 2. CRL x-ray that shows a closed reduction of
the luxation and the lateral aspect fracture
of the humeral condyle by a 2 mm Kischner
wire, intercondylar until the medial aspect
of the humeral condyle.

e inmovilizacidon externa como alternativa de
tratamiento.

En la actualidad una de las técnicas mas
utilizadas es aplicar un tornillo para lograr
compresion interfragmentaria y conseguir
cicatrizacion primaria de la fractura (7). Si
bien, la aplicaciéon de un clavo no produce
compresién interfragmentaria, lo cual podria
derivar en que no ase consiga total congruencia
articular y complicaciones como mala unidn
o no unién, en el presente caso este tipo
de complicaciones no se evidenciaron, y
clinicamente durante la evaluacion subjetiva de
la marcha se observo evolucion de claudicacion
severa (perdida de funcidén) a no presencia de
claudicacidn, lo que permite especular con que
el tratamiento instaurado no las produjo.

Figure 3. CRL x-ray that shows the elbow joint 4
weeks after the surgical treatment at the
moment in which the Kischner wire was
removed, even with the modified Robert
Jones bandage still on for two more weeks.
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were an open reduction and internal fixation (RAFT)
cannot be performed to allow a fast mobilization of
the joint, the surgical treatment is counterproductive
(8). In this case, since the RAFI treatment could
not be preformed, a closed reduction and external
immobilization was performed as an alternative
treatment.

Currently, one of the most used techniques is
to apply a screw to obtain interfragmentary
compression and primary healing of the fracture
(7). Although in this case the application of a wire
does not produce interfragmentary compression,
which could cause the nonoccurrence of joint
congruence and even complications such as bad
union or non union, in this case, no complications
were evidenced during the evaluation period and
clinically, during the subjective evaluation, there
was an evolution from severe claudication (loss of
function) to no claudication. This allows speculating
that the performed treatment did not cause it.

Although RAFI is performed to ensure anatomic
alignment of the joint surface, a high incidence
of complications has been reported, including
claudication, osteoarthritis, non-union, osteomyelitis
and loss of movement range, among others (9). It
is reported that between 28-57% of the dogs that
were subjected to a reduction of the fracture of the
humeral condyle, had long-term claudication and
loss of the function of the affected limb (2).

The traditional method of reduction of fractures known
as anatomic reconstruction (10), offers disadvantages
with respect to biological osteosynthesis, such as
prolonged surgery time, excessive retraction and
alteration of the soft surrounding tissue (11). This not
only limits the extra osseous blood supply necessary
for the formation of the callus (10, 12), but it also
reduces the transfer of mononuclear cells; which
could not only affect the healing time but could also
compromise the resistance to infection and increase
the probabilities of bacteria contamination. Unlike the
biological osteosynthesis concepts (5), which include
the fixation of fractures without altering surrounding
soft tissues and the periosteum (12), which among
others, the treatment offers advantages such as the
preservation of the potential osteogenic of the bruising
of the fracture (10, 13), which promotes the osseous
regeneration and reduces healing and recovery time
(10). In this case, given the impossibility to perform
RAFI, the biological osteosynthesis concepts were
applied as alternative treatment.

Since no kinetic and/or kinematic methods were
available to measure the objective degree of
claudication, goniometry was used as an indirect
indicator of the degree of joint functionality. This
method has been widely used by orthopedics and
physiotherapies on humans to quantify the limits

Aunque la RAFI se realiza para asegurar
el alineamiento anatdmico de la superficie
articular, se ha reportado alta incidencia de
complicaciones, que incluyen claudicacion,
osteoartritis, no union, osteomielitis y pérdida
del rango de movimiento, entre otros (9). Se
reporta que entre el 28-57% de perros que
fueron sometidos a reduccién de fractura del
coéndilo humeral tuvieron claudicacién a largo
plazo y pérdida de la funcion del miembro
afectado (2).

El método tradicional de reduccidn de fracturas
conocido como reconstruccién anatéomica
(10), ofrece desventajas con respecto a la
osteosintesis bioldgica, como tiempo de cirugia
prolongado, requiere retraccion excesiva y
alteracién del tejido blando circundante (11),
lo cual no soélo limita el suministro sanguineo
extra 6seo necesario para la formacion del callo
(10,12), sino que disminuye la transferencia
de células mononucleares; lo que no soélo
podria afectar el tiempo de cicatrizacion sino
comprometer la resistencia a la infeccién vy
aumentar las posibilidades de contaminacion
bacteriana (10,12). A diferencia de los
conceptos de osteosintesis bioldgica (5), que
incluyen fijacion de fracturas sin alterar los
tejidos blandos circundantes y el periostio
(12), que entre otras ofrece ventajas como
la preservacion del potencial osteogénico
del hematoma de la fractura (10,13), lo cual
promueve la regeneracién 6sea y disminuye
el tiempo de cicatrizacion y de convalecencia
(10). En este caso ante la imposibilidad de
realizar RAFI se opto por aplicar los conceptos
de osteosintesis bioldgica como alternativa de
tratamiento.

Al no disponer de métodos cinéticos y/o
cinematicos, para medir objetivamente el grado
de claudicacién, se opto por realizar como
indicador indirecto del grado de funcionalidad
articular la goniometria, que ha sido utilizada
ampliamente por ortopedistas y fisioterapeutas
humanos para cuantificar los limites de los
movimientos de las articulaciones, determinar
el grado de pérdida de funciéon, como ayuda
diagndstico, toma de decisiones terapéuticas y
control pos tratamiento. En ortopedia canina,
se ha utilizado la goniometria para evaluar
la eficacia del tratamiento, en alteraciones
que involucran enfermedades articulares y ha
mostrado una gran confiabilidad (14). En este
sentido, existen reportes de disminucion de los
angulos de flexion y extension de la articulacion
del codo en caninos sometidos a cirugia (7).
Si bien, los valores reportados para los
angulos de flexién y extensiéon del codo oscilan
alrededor de 20° y 170° respectivamente (15),
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of joint movements, determine the degree of loss
of function, as a diagnosis aid, to make therapeutic
decisions and post treatment control. In canine
orthopedist, goniometry has been used to evaluate
the efficiency of the treatment in alterations involving
joint diseases and it has shown great reliability (14).
In this sense, there are reports about the reduction
of flexibility and extension degrees of elbow joints in
canines subjected to surgery (7). Even though the
reported values for flexibility and extension degrees of
the elbow range between 20° and 170° respectively
(15), the estimated values for this case for elbow
joint in flexibility and extension were 40° and 150° in
flexibility and extension, but the normal contralateral
joint values were of 38° and 154°, respectively. This
indicates that the patient recovered a range of mobility
close to normal during the evaluation period.

Even though this case presents limitations with respect
to diagnostic aids, objective clinical evaluation and
the treatment differs from the ideal treatment, in a
country with socioeconomic conditions like ours were
the ideal economic, technical and logistic conditions for
the diagnosis and treatment of certain conditions are
not always available, its important to offer therapeutic
alternatives different from the natural course of the
disease and improve the final result of this evolution,
possibly based in body mass and zoo technical attitude
of the patient and technical and economical limitations.

The results obtained in this case suggest that the
closed reduction of this type of fractures in the
procedures described in this clinical case could be
considered as an alternative for the treatment of this
type of fractures in small dogs.

los valores encontrados en este caso para la
articulacion del codo afectada fueron de 40° y
150° en flexion y extension, pero los valores
de la articulacién contralateral normal fueron
de 38°y 154°, respectivamente. Lo cual indica
que el paciente recuperd un rango de movilidad
cercano a la normalidad, durante el tiempo de
evaluacion.

Si bien, el presente relato de caso presenta
limitaciones respecto a ayudas diagnosticas,
evaluacion clinica objetiva y el tratamiento
discierne de lo considerado como ideal, en un
pais con condiciones socioeconémicas como el
nuestro donde no siempre se cuentan con las
condiciones econdmicas, técnicas y logisticas
ideales para el diagnostico y tratamiento
de ciertas afecciones, es importante ofrecer
alternativas terapéuticas diferentes al curso
natural impredecible de la enfermedad y
mejorar el resultado final de la evolucién
de esta, posiblemente basadas en la masa
corporal y actitud zootécnica del paciente, y
limitantes técnicas y econdmicas.

Los resultados obtenidos en este caso,
sugieren que la reduccién cerrada de este tipo
de fracturas y los procedimientos descritos en
este caso clinico, podrian considerarse una
alternativa para el tratamiento de este tipo de
fracturas en perros de pequefio porte.
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