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Abstract

Congenital deformities are structural or functional defects originating from errors during fetal
development caused by various factors like use of chemotherapeutic and teratogenic drugs, malnutrition,
transplacental viral infections, dietary mineral deficiencies, vaccines and they can affect a part of the
body, entire body or parts of several systems of the body. Hemimelia is a congenital malformation of
complete or partial absence of one or more bones. Treatment options depend on the extent of deformity
and the reduction of the limb function. This report describes a case of unilateral longitudinal preaxial
radial hemimelia, in a 20 days old female German Shepherd puppy and the starting of the treatment with
Robert Jones splinted bandage to prevent further deformation and improve the limb function until bone
maturity.
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Introduction

Errors caused by various factors during fetal development may represent itself by
structural or functional congenital malformations at birth (Noden and De Lahunta 1985). While
these congenital malformations vary in different patterns, they can affect a single structure or
function, parts of several systems or entire body (Dennis and Leipold 1979).

Congenital limb abnormalities can manifest in different patterns, ranging from the
malformation of a single structure to partial or complete absence of the limbs (Lallo et al. 2001).

The insufficient precise nomenclature for limb malformations often complicates their
description. Clinical case presented here was a type of hemimelia, a congenital abnormality
with the complete or partial absence of one or more bones (Towle and Breur 2004).
Longitudinal hemimelia is the congenital absence of one or more bones along the preaxial
(medial) or postaxial (lateral) side of a limb (Bayne and Klug 1987; James and McCarroll 1999).
Hemimelia can also classify as intercalary, which means all or part of the middle bones of a
limb are absent, with the proximal and distal portions being present (Nelson and Blauvelt 2015).

Also, hemimelia can be classified as transverse, with a complete absence of the distal
portion of the limb, and paraxial characterized by aplasia of either the radius or ulna or tibia
and fibula (Nelson and Blauvelt 2015).

The aim of this study was to describe the clinical and radiographic findings of a rare
case of a unilateral forelimb malformation observed in a puppy, and preserve the limb while
improving its function until bone maturity.

Case Presentation

20 days old female German Shepherd puppy presented to the Department of Surgery,
Faculty of Veterinary Medicine, Ankara University, for an orthopedic examination of a
deformity of the left forelimb. The limb defect had been present since birth and a non-functional
left forelimb, reduced in length with varus deviation on the carpal joint was observed on
examination (Figure 1). There was no sign of pain, no crepitation or sign of fractures on physical
examination.
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Figure 1. Deficient left forelimb characterized by the reduced in length and varus deviation on
the carpal joint.

Radiographs showed agenesis of the radius, poor congruency of the humeroulnar and
carpal joints (Figure 2). The resulting diagnosis was unilateral longitudinal preaxial radial
hemimelia.

Figure 2. Mediolateral (A) and anteroposterior (B) radiographs of the left forelimb. Note the
congruency of the humeroulnar and carpal joints.

Treatment commenced with Robert Jones splinted bandage with one splint with
a thickness of 3 mm on the posterior surface of the limb as support. The splint length was the
same as the length of the forearm and the width was 6 mm (Figure 3).

The aim was to reduce the deformity of the limb to a level close to normal limb
alignment with a splinted bandage until bone maturity. Initially, the dog was uncomfortable
with the bandage and took a while it got used to the altered position. Each time the bandage did
not fit adequately, it was restored, usually once a week. The only complication developed by
the bandage was a small wound caused by the nail of the first phalanx.
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Figure 3. Dog with Robert Jones splinted bandage

Figure 4. Two weeks after starting the treatment. Note that the angulation of the carpal joint
getting closer to the acceptable degree.

After three weeks of treatment, the forearm was very close to normal and despite the
reduced size of the limb, and congruency of the humeroulnar joint, the dog was trying to use it
when standing and walking(Figures 5 and 6).
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Figure 5. After three weeks of bandage application, the angulation of the carpal joint was in an
acceptable range and despite the reduced length of the limb, the dog was trying to use it.

,'

Figure 6. Mediolateral (A) and anteroposterior (B) radiographs of the left forelimb after three
weeks. Note the slight curvature of the ulna and retaining the congruency of the humeroulnar
joint,

Discussions and Conclusions

Various patterns of congenital lower extremity deformities have been reported in dogs
and cats: adactyly (Barrand and Cornillie 2008), aphalangia (Di Dona and Della Valle 2016),
brachymelia (Cornillie et al. 2004), ectromelia (De Lima 1915; Macri et al. 2009), hemimelia
(Pedersen 1968; Lewis and Van Sickle 1970; Alonso et al. 1982; Schultz and Watson 1995;
Lallo et al. 2001; Rahal et al. 2005; Alam et al. 2006), radial agenesis (Lewis and Van Sickle;
1970 Swalley and Swalley 1978; Richardson 1979; Betts 1981; Winterbotham et al. 1985;
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O’Brien et al. 2002; Rahal et al. 2005; Hildreth and Johnson 2007; McKee and Reynolds 2007),
syndactyly (Hays 1917; Towle and Blevins 2007).

Possible causes of hemimelia include the administration of chemotherapeutics and
teratogenic drugs, malnutrition (riboflavin deficiency), transplacental viral infections, dietary
mineral deficiency (zinc, manganese, copper, etc.) and vaccines (Johnson 1965; Karnofsky
1965; Warkany 1965) during pregnancy.

Alonso et al. (1982) and Hoskins (1995) suggested that hemimelia may be hereditary
due to an autosomal recessive inheritance. Mutation of En-1, FGF-2, Wnt7a, Shh, and Lmx-1
genes have been linked to the development of hemimelia in human, chick and mouse embryos
(Chiang et al. 2001; Towle and Breur 2004; Woods et al. 2006). Also, hemimelia may results
from a lack of apical ectodermal ridge - mesodermal interaction during limb outgrowth
(Rantanen and Hegreberg 1982; Ogden and Grogan 1987; Towle and Breur 2004).

Between the 3rd and 4th weeks of pregnancy is the critical period for limb development
in the canine embryo, when tissues are more susceptible to external influences (Noden and De
Lahunta 1985).

In this case, our goal was to preserve the limb and improve its function until the bone maturity.
Considering the weight of an adult German Shepherd, surgical procedures will be evaluated.
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