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Abstract : A 6 month-old male Labrador retriever was presented for intermittent lameness on the left forelimb after
exercise. The dog was suffering progressive lameness that had started two months before. On mediolateral radiographic
view of the left elbow, proximal margin of the anconeal process was irregular. A lucent, indistinct line separating
the anconeal process from the ulna was observed, when the elbow joint was flexed. The lateral approach to the elbow
joint was used and the ununited anconeal process was removed. The limb was bandaged after surgery for 7 days
to support soft tissue and exercises were restricted. The dog showed normal limb function 3 weeks after surgery. On
a telephone conversation with the owner 18 months after surgery, the dog was reported to maintain normal function

of the limb.
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Introduction

Ununited anconeal process (UAP) is a disease in which the
anconeal process does not fuse to the proximal ulnar meta-
physis (14). The primary clinical sign of UAP is a gradual
and progressive weight-bearing lameness. The lameness
worsens after exercise (14). Secondary sign include joint
effusion, joint thickening and crepitus (1,3). The German
shepherd dog is notable for the high occurrence of UAP
(8,17), but UAP is also found in other large-breed dogs
(9,13,14) and some smaller breeds such as, basset. Males are
reported to be predisposed (1), and bilateral disease has been
reported in 11 %~47 % of cases. Either side is equally
affected in dogs with unilateral UAP (1,6).

There have been various theories described about patho-
physiological mechanism of UAP. One is that UAP is a form
of osteochondrosis which result from a disturbance in the
endochondral ossification and the failure of timely endochon-
dral ossification of the attachment of the anconeal process to
the ulna leads to fissures (1). Some authors implicated dietary
influences such as excess calcium, in the etiology (10,14).

A diagnosis of ununtited anconeal process is made by
detection of a radiolucent line between the anconeal process
and the remainder of the ulna in dogs older than 20 weeks
(14). Additional radiographic finding with UAP may include
muscle atrophy, joint swelling, periarticular osteophytosis
and bone remodeling around the joint. The flexed mediolat-
eral view is usually of the most value for diagnosis of UAP
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because it avoids superimposition of the epicondyles with the
physis of the medial humeral epicondyle (6).

To the authors’ knowledge, this is the first case report on
UAP in South Korea. The purpose of this paper is to describe
the finding in a dog with UAP, with the emphasis on diagno-
sis, surgical treatment and prognosis.

Case report

A 6 month-old male Labrador retriever was presented to
Konkuk University Veterinary Teaching Hospital (KUVTH)
for intermittent lameness on left forelimb after exercise. The
dog had been suffering progressive lameness of its left hind-
limb for two months. There was no history of trauma or other
problems. During physical examination of the elbow, it was
found that motion range was decreased and soft tissue was
swelled. A complete blood count showed mild lymphocyto-
sis. Serum-chemistry profiles showed mild hyperphos-
phatemia (8.8 mg/dl, reference range 1.9~5.0), hypercalcemia
(12.2 mg/dl, reference range 9.3~12.1), elevation of CPK
(204 U/L, reference range 49~166) and ALP (371 U/L, refer-
ence range 69~333).

There were no remarkable findings in thoracic radiogra-
phy, abdominal ultrasonography and neurological examina-
tion. On the mediolateral view of the radiography of the left
elbow, proximal margin of the anconeal process was irregu-
lar. A lucent, indistinct line separating the anconeal process
from the ulna was observed, when the elbow joint was flexed
(Fig 1). On mediolateral radiographic view of the right
elbow, the anconeal process had normal anatomy that united
to ulna.
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Fig 1. A lateral radiography of the flexed left elbow. A lucent,
irregular line between and anconeal process and the olecranon
(arrow) is revealed. The periarticular osteophyte (arrow head)
along the humerus condyle is showed.

The dog was premedicated with acepromazine (Sedaject®,
Sam-Woo Median Co., Ltd., Korea, 0.1 mg/kg, IM) and
medetomidine (Domitor”®, Orion PharmaCo., Finland, 0.02 mg/
kg, IM), and was injected with intravenous propofol (Ane-
pol®, Hana Pharam Co., Ltd., Korea, 6 mg/kg, IV). Ane-sthe-
sia was maintained using 1.5 % isoflurane (Forane™, Rhodia
Orgranique Fine Ltd., Korea) and oxygen added to room air
using an endotracheal tube.

After general anesthesia, the dog was positioned in right
lateral recumbency. Preoperatively, brachial plexus nerve was
blocked with 2% lidocaine (Lidocain®, Huons Co., Ltd.,
Korea, 1 mg/kg). The lateral approach to the elbow joint was
used. A skin incision was made from the border of epi-
condyle to the proximal portion of the radius. The cranial
border of the triceps muscle was retracted caudally to expose
the anconeus muscle. The anconeus muscle and joint cap-
sule were incised along the epicondylar crest to expose the
anconeal process. UAP was identified and removed using
Allis tissue forceps (Fig 2). The joint capsule and the subcu-
taneous tissue were sutured using 3-0 poliglecaprone 25
(Monosyn®, Ethicon, USA). The skin closure was routinely
performed. Postoperatively, pain was controlled with bupre-
norphine (Renolpan®, Hanlim, Korea, 10 ug/kg, IM). Cephal-

exin (Cephalexin®, Dong Koo, Korea, 30 mg/kg, PO, tid)
was given for prophylactic antibiotics and carprofen (Rimadyl®,
Pfizer, USA, 2.2 mg/kg PO, bid) was administered for 2
weeks. The limb was bandaged after surgery for 7 days to
support soft tissue and the dog was restricted within the cage.
The dog recovered normal limb function 3 weeks after sur-
gery. On a telephone conversation with the owner 18 months
after surgery, the dog was reported to maintain normal func-
tion of the left forelimb.

Discussion

Differential diagnoses for UAP include fragmented coro-
noid process (FCP), osteochondrosis dessicans (OCD),
panostitis and combined UAP and FCP (1,14). However,
physical examination findings did not differ significantly in
dogs with FCP, UAP, and OCD. Recently, some reports sug-
gested that radiographic evaluation alone should not be used
to diagnose elbow incongruity because of the superimposi-
tion of anatomical structures in standard views and posi-
tional influences on the interpretation (12). Definitive diag-
nosis is made at the time of surgery after careful inspection
of all articular structures is completed (1,14).

Medical treatment for UAP includes body weight restric-
tion, exercise control, and analgesic therapy. Dogs less than 5
or 6 months old with UAP may be treated by cage rest and
limiting exercise. Medical therapy generally is used to treat
older dogs with established osteoarthritis (OA). However,
medical therapy alone has been less successful than surgery,
usually resulting in rapid progression of OA (1,6,16).

Surgical techniques for UAP include surgical reattachment
using lag screw fixation, removal of the UAP and ostectomy
of the ulna with or without surgical fixation of the anconeal
process (3,5,16). Surgical reattachment using a lag screw is
usually attempted for patients younger than 24 weeks. For
those older than 24 weeks, surgical removal of the UAP is
recommended (2). Reattachment is indicated only when the
anconeal process appears normal in size, shape and density
on both the radiographs and surgical evaluation (1,5).
Removal of the UAP is indicated when the UAP is osteoly-

Fig 2. Appearances of elbow joint during surgery. (A) Ununited anconeal process was identified as not fused to the ulna and (B) removed

using Allis tissue forceps.
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tic, malformed, sclerotic or difficult to return to its normal
anatomic position. Removal of the UAP may also be indi-
cated after osteotomy of the ulna if fusion does not occur
within 12~18 weeks after surgery (1,8,16). In the present
case, because the dog showed some degree of osteoarthritis,
malformation and osteolytic changes on radiographic exami-
nation, and the age of the dog was over 20 weeks. Consider-
ing these factors, we recommended the surgical removal of
the anconeal processes.

Surgical removal of the anconeal process after extensive
development of osteoarthritis dose not stops the progression
of osteoarthritis (14). A study of 16 dogs in which the UAP
were surgically removed reported that 15 of the 19 elbows
showed no signs of pain on palpation but variable amounts of
bony and soft tissue crepitus. All dogs in the study had some
degree of osteoarthritis before surgery. The arthritis in four
elbows progressed radiographically (15).

The lag screw functions to maintain alignment and to pro-
vide compression of the ununited anconeal process to the
proximal ulna during healing. Keeping the anconeal process
in an anatomical position maintains elbow joint congruency,
thereby decreasing the potential for future development of
osteoarthritis (4,14).

A study of eight dogs in which the UAP was surgically
reattached found encouraging results, though long-term stud-
ies are still needed (4). Another report described the results
of proximal ulnar osteotomy in 22 elbows in 20 dogs (16).
Twelve of 20 limbs exhibited no lameness, five had intermit-
tent lameness after heavy exercise, two were intermittently
lame, and one was lame persistently. Radiographically, osteo-
phytes were nonexistent or mild in 16 joints, moderate in
three joints, and severe in one (16). Osteotomy of the ulna
with or without lag screw fixation has produced good clini-
cal outcomes in the long term studies, but 30 % of the dogs
developed signs of progressive osteoarthritis (11).

The prognosis for limb function was good when treated
surgically by removal of the anconeal process. Long term
evaluation found that the dogs with excision of the UAP had
a favorable prognosis. However, despite surgical remove-
ment, reduced range of motion, crepitation, and progressive
osteoarthritis occurs. No treatment option can ensure a func-
tionally normal joint, and secondary osteoarthritis will occur
and probably progress throughout the life. Repeated radio-
graphs are recommended 6 weeks after osteotomy or lag
screw fixation (1,6,15).
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