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Introduction

The feline elbow is a composite joint made up of the humero-
radial, humero-ulnar and proximal radio-ulnar articulations.
Elbow luxation has been classified as traumatic, congenital
or developmental.1 Congenital elbow luxation (CEL) occurs
infrequently, but it has been reported to be part of 17 to 20%
of non-fracture elbow lameness2 in dogs.

The congenital or developmental forms of luxations have
been sub-classified according to variations in anatomy.3,4

Humero-radial luxation (type 1) occurs when the radial
head is displaced, and the humero-radial and proximo
radio-ulnar articulations are disrupted. Humero-ulnar luxa-
tion (type 2) occurs when ulnar displacement results in
disruption of the humero-ulnar and proximal radio-ulnar
articulations, and combined humero-radial and humero-
ulnar luxation (type 3) occurs when both the radius and
ulna are displaced as a unit, causing disruptions of the
humero-radial and humero-ulnar articulations.

Data reporting CEL in cats are still lacking in the literature,
while several studies on this pathology in dogs have been
published.

The most frequent atraumatic canine elbow luxation is
the radial head luxation (type I).3,5

The aetiology of canine radial head luxation is still debat-
ed, but it seems to have a hereditary basis suggested by the
frequency of bilateral involvement, the occurrence of con-
genital luxation of the radial head in more than one litter-
mate, the multiple anomalies in some individuals and the
embryonic failure of the elbow joint that does not develop
properly.6–8

The hypoplasia or aplasia of the annular ligament, medial
coronoid process or anconeal process has been hypothesized
as the underlying cause of the pathophysiological congenital
luxation of the radius.9,10 However, there is a lack of conclu-
sive information about the possible etiologies.10,11

Clinical signs of type I CEL aremore frequently observed in
dogs that are around 3 and 4 months of age and in medium-
large breeds.3,11,12 Nevertheless, there are recent reports of
CEL occurring also in small breeds.13–17

Affected puppies may present slight external rotation of
the antebrachium, a valgus deformity at the carpus and mild
lameness. On physical examination, the radial head can be
palpated lateral to the joint and the range ofmotion is limited
in flexion and extension. Muscle atrophy, pain and crepitus
often develop with time.5

Radiographically, the luxation of the radial head is usually
lateral and caudal to the articular surface of the humerus in
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Abstract Congenital radial head luxation was diagnosed in a 7-month-old, neutered female cat
that presented a right forelimb lameness. Clinical and radiographic examination
revealed a caudolateral luxation of the right radial head, which was treated by radial
head ostectomy. For months, postoperative radiographic recheck documented remod-
elling of the radial head, without humero-radial conflict, and clinical examination
revealed resolution of lameness and restoring of the normal elbow range of motion. To
the authors’ knowledge, this is the first case report of a congenital radial head luxation
in a caudolateral direction in a cat that was successfully managed surgically with radial
head ostectomy.
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dogs. The radial epiphysis is described as more convex than
in unaffected dogs due to the lack of contact with the
humerus. Cranial curvature of the proximal ulna, medial
deviation and distortion of the olecranon, angular deformity
of the distal humerus, hypoplasia of the medial coronoid
process and absence of the anconeal processmay be added as
radiographic findings.3,7,11

Reports of the treatment of congenital radial head dis-
locations in dogs include conservativemanagement, surgical
reduction and stabilization, radial head ostectomy and
arthrodesis.5,13,15–18

To our knowledge, only one report of a cat affected by
bilateral CEL type I was diagnosed; however, no surgical
correction was attempted.19

This case report describes the radial head ostectomy
surgery used to treat a cat with congenital radial head
luxation and its outcome.

Case Report

Clinical History
A 7-month-old female domestic short hair cat was presented
for a persistent right forelimb lameness with progressive
worsening. The cat had been in possession since it was
2 months old, and no trauma was reported during this
time. Subjective evaluation of lameness was performed
using the following 5 degrees scoring system.20 A grade 3
(persistent moderate weight-bearing lameness) of the right
thoracic limb lameness was present, with the tendency not
to bear weight on the right forelimb when standing and
rotating the elbow internally and externally.

Clinical examination revealed a mild deformation of the
forelimb, with the elbow that appeared to bow laterally. On
manipulation, the radial head could be easily palpated as it
protruded from the lateral humeral condyle in latero-caudal
direction and a mild discomfort on manipulation of the

elbowwas noticed. The elbow’s range ofmotionwas restrict-
ed, compared with the normal contralateral elbow of
15 degrees in flexion (50 degrees right versus 35 degrees
left) and 25 degrees in extension (145 degrees right versus
170 degrees left). No other physical abnormalities of the left
forelimb were detected, and the neurologic examinations of
both antebrachia revealed no other pathologies.

Cranio-caudal and medio-lateral radiographic views of
the left and right forelimbs were obtained under general
anaesthesia, including the elbow and carpal joints. The right
elbow joint had a caudolateral luxation of the right radial
head without disruption of the humeroulnar joint; the ulna
presented a recurvatum deformity with abnormal cranial
curvature of the medial coronoid process of the ulna
(►Fig. 1). The left elbow, radius, and ulna had no
abnormalities.

Because of the clinical history, physical examination and
radiographic features, type I CEL of the right elbow was
diagnosed.

Ostectomy of the radial head was chosen as surgical
treatment.

Surgical Planning
On the preoperative cranio-caudal radiographic view, the
osteotomy line was planned to be 1 cm distal to radial
articular surface to eliminate humero-radial conflict.

Surgical Treatment
Routine haematology, serum biochemistry and electrolytes
before surgery were unremarkable. The cat was anaesthe-
tized for surgery. Perioperative analgesia and antibiotic
treatment consisted of dexmedetomidine (Dexdor: Orion
Corporation, Espoo, Finland, 5 µg/kg) and ketamine (Ketavet:
ACME Srl, Cavriago, Italy, 2mg/kg) that were administered
intramuscularly and cefazolin (Cefazolina Dorom: Teva
Pharma Italia, Milano, Italy, 22mg/kg intravenously) through

Fig. 1 Cranio-caudal andmedio-lateral radiographic views of the right (A,B) and left (C,D) elbow joints. Note the caudolateral sub-luxation of the
right radial head without disruption of the humeroulnar joint. The left elbow shows normal anatomic relationship between humerus, radius, and
ulna.
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a left cephalic venous catheter. Anaesthesia was induced
with propofol (Proposure 1%: Merial, Italy, 2mg/kg intrave-
nously) and maintained with isoflurane (IsoFlo: Aesica
Queen-borough Limited, Kent, United Kingdom, 0.5–2% iso-
flurane vaporizer setting) in oxygen delivered via a rebreath-
ing circuit with a 0.5 L/min oxygen flow. An ultrasound-
guided left brachial plexus block was performedwith aseptic
technique with ropivacaine (Ropivacaina Galenica Senese:
Industria Farmaceutica Galenica Senese S.r.l., Siena, Italy,
0.15mL/kg) before moving to the operating room. Anaesthe-
sia during the surgical procedurewas uneventful. Meloxicam
(Metacam: Boehringer Ingelheim Vetmedica gmbh, Rhein,
Germany, 0.1mg/kg) was administered intravenously at skin
closure.

The cat was positioned on the surgical table in left lateral
recumbency and prepared for surgery in a hanging limb
position. A lateral approach was made over the right radial
head, extending from the lateral humeral epicondyle to the
proximal third of the radius.21 An incisionmade between the
common and lateral digital extensor muscles was made to
reach the joint capsule; a lateral arthrotomy was then
performed to expose the radial articular surface. Radial
head ostectomy was performed with an osteotome (DePuy
Synthes 5mm osteotome 399.810) and mallet (DePuy Syn-
thes 300 g mallet 399.410) extending approximately 1 cm
distal to the joint line. The articular surface of the radial head,
which is normally concave, resulted convex because of the
altered contact with the opposing articular surface of the
humerus.22 Lateral collateral ligament integrity was deemed
satisfactory by manipulating the extended elbow joint in
valgus direction and by performing the Campbell test23

(►Fig. 2). Intraoperative evaluation of range of motion
revealed an increase in the maximum elbow flexion. The
joint and the wound were then routinely closed.

Postoperative radiographs confirmed complete removal
of the radial head (►Fig. 3). A Robert-Jones-bandage was
applied for 5 days. Postoperative analgesia consisted of
buprenorphine (Buprenodale: Dechra Veterinary
Products s.r.l., Torino, Italy, 0.02mg/kg intramuscularly every

8hours) for 24hours and non-steroidal anti-inflammatory
drug analgesia was continued for 7 days (Meloxicam, 0.05
mg/kg orally once daily).

Cage-rest was recommended for 2 weeks, followed by in
house confinement for other 2 weeks.

Re-examination 4weeks after the surgery showed a grade
3/5 right thoracic limb lameness,20 with light pain on palpa-
tion and manipulation of the right elbow. The elbow joint’s
range of motion was equivalent to the contralateral elbow.

Re-evaluation 2 months after surgery showed a lameness
grade improvement of 2/5 and no pain was induced by the
manipulation of the articulation of the elbow. Radiographic
images documented a remodelling of the radial head toward

Fig. 2 Intraoperative images. The subluxated radial head is protruding under the common and lateral digital extensor muscles (A). Dissection
between those muscles allowed exposure of radial head (B) and performing of the ostectomy (C). According to the preoperative planning, in
order to eliminate humero-radial conflict, the excised radius fragment measured about 1 cm (D).

Fig. 3 Immediate postoperative cranio-caudal and medio-lateral
radiographic views of the right elbow showing complete removal of
the radial head.
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the lateral condyle of the humerus, without bone contact and
without progression of joint degeneration (►Fig. 4). Exercise
restriction was relaxed.

The last evaluation at 4 months after surgery showed a
complete resolution of the lameness (grade 1) and no pain on
manipulation and palpation of the right elbow. Radiographic
assessment confirmed no signs of degenerative disease, and
the radial osteotomy line appears to have progressed in a
proximal direction, but without lateral subluxation and
without bone conflict with the condyle of the humerus
(►Fig. 5).

Discussion

Congenital luxation of the radial head of cats is a rare
condition that lacks description of a consistent technique
for surgical treatment. The limited reports about similar
congenital defects in dogs, of the surgical techniques, fol-
low-up periods and complications make clinical and surgical
decision-making, especially in a different species, more
challenging.5,11,13,15–17 It is still debated whether and
when to attempt surgical intervention. Dogs that show
mild clinical signs should be managed with a conservative
approach and they should be strictly monitoredwith radiog-
raphies until the development of pain or progressive sublux-
ation of the elbowwarrant surgical intervention.18However,
whenever a preventive approach is preferred, a surgical
correction should be performed as early as possible to reduce
the risk of secondary osteoarthrosis and to allow a better
remodelling of the humero-radial articulation.10,18,24 In-

deed, the reduction in the radial head before 5 months of
agewill result in better remodelling of the articular cartilage
than if surgery is delayed.14,24 Based on theorical predictive
surgery’s data in dogs, the same criteria may be applied to
cats; thus, preventive therapy was chosen for this clinical
case, with the assumption that a persistent deformity, a long-
term lameness, restricted range of motion and a permanent
dislocation will lead to osteoarthrosis.16 The surgical proce-
dure of radial head-ostectomy was chosen as it was found to
be easier to apply, inexpensive and with less demanding
postoperative care compared with radial head reduction
techniques.13,15,17,18,25 Reduction in radial head is supposed
to allow better clinical function because of restoration of
anatomical relationship between the radius and humerus. In
children managed surgically for chronic post-traumatic ra-
dial head luxation, a good prognosis depends upon the
presence of a normal concave radial head articular surface
and is not dependent on the age of the patient and duration
of the dislocation per se.26 Radial head ostectomy was
preferred to surgical reduction in the present case as the
latter was deemed impossible because of the chronicity of
the lesion with bone remodelling, particularly the excessive
length of the radius and the recurvatum deformity of the
ulna. Moreover, the altered convex surface of radial head
because of lack of contact with the opposing humeral
articular cartilage surface would have created a misarticu-
lation of the incongruent humeroradial joint surfaces. Fur-
thermore, the radial head ostectomy avoids potential
complications of implant use (external fixator, transarticular

Fig. 4 Cranio-caudal and medio-lateral radiographic views of the
right elbow taken two months postoperatively: note the remodelling
of proximal towards the lateral condyle of the humerus because of the
growth of the distal radial physis.

Fig. 5 Cranio-caudal and medio-lateral radiographic views of the
right elbow at 4 months postoperative recheck. No signs of degen-
erative disease are evident. The radial osteotomy line appears to have
progressed in a proximal direction, but without lateral subluxation
and without bone conflict with the condyle of the humerus.
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pins or screws) such as damage to the growth plates or
implant breakage or migration.14,16

Additionally, reconstruction or augmentation of the later-
al collateral ligament was not attempted because of the good
stability of the elbow joint examined during surgery after the
ostectomy, probably caused by the compensation of remod-
elling of the ulnar coronoid processes that fully articulate
with the humerus.

The level of ostectomy linewas estimated to avoid that the
remaining growth potential of the distal radial growth plate
could result in a recurrence of conflict between the proximal
radius and humeral condyle. Radiographs at 4 months post-
operatively confirmed remodelling of the ostectomy line in
proximal direction, without humero-radial conflict. Consid-
ering that age of the cat at time of the last recheck was
11 months, it is presumable that the residual growth poten-
tial will not cause any substantial continued proximal pro-
gression of the radial stump.

To our knowledge, no reports on the surgical treatment of
CEL type I in cats were hitherto described; therefore, the
treatment by radial head-ectomy in this single case does not
allow any further conclusions except that in our case the
procedure was effective and of satisfactory outcome. The
relative short follow-up time remains a limitation of this
report in terms of long-term function of the joint.
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