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Primary flexor enthesopathy of
the canine elbow: imaging and
arthroscopic findings in eight dogs
with discrete radiographic changes

B. Van Ryssen'; E. de Bakker'; Y. Beaumlin'; Y. C. A. Samoy"; D. Van Vynckt'; I. Gielen?;

R. Ducatelle?; H. van Bree'

'Ghent University, Faculty of Veterinary Medicine, Department of Veterinary Diagnostic Imaging and Small Animal
Orthopaedics, Merelbeke, Belgium; 2 Ghent University, Faculty of Veterinary Medicine, Department of Veterinary

Pathology, Merelbeke, Belgium

Keywords
Elbow, dog, medial epicondyle, flexor
enthesopathy, diagnosis

Summary

Objective: To describe the radiographic,
ultrasonographic, computed tomography
(CT), magnetic resonance imaging (MRI), and
arthroscopic findings in eight dogs with
elbow lameness caused by primary flexor en-
thesopathy.

Study design: Clinical study.

Animals: Eight client-owned dogs.
Methods: In all dogs, lameness was localized
to the elbow by clinical examination. Radio-
graphic examination, ultrasound, CT and MRI
were performed prior to arthroscopy. In seven
dogs, surgical treatment and subsequent his-
topathology were performed.

Results: Primary enthesopathy of the medial
epicondyle was diagnosed in eight dogs (13
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Introduction

The elbow is a common location for tho-
racic limb lameness in medium and large
breed dogs. The most frequent diagnosis is
fragmented coronoid process, based on the
history and the clinical and radiographic

joints) by combining the minimal radiographic
changes with specific ultrasonographic, CT,
MRI and arthroscopic findings at the medial
epicondyle. In all joints, any other pathology
could be excluded. Histopathology of the af-
fected tissue revealed degeneration and
metaplasia in the flexor muscles.
Conclusions: Primary flexor enthesopathy at
the medial epicondyle is an unrecognized
condition and is a possible cause of elbow
lameness in the dog. Diagnosis is based on
specific imaging and arthroscopic findings.
Clinical relevance: The most important
cause of elbow lameness in dogs is medial
coronoid disease. Often this condition pres-
ents with minimal radiographic and arth-
roscopic changes. In these cases, primary en-
thesopathy of the medial epicondyle should
be considered as a differential diagnosis, in
order to make the correct treatment decision.

Vet Comp Orthop Traumatol 2012; 25: 239-245
doi:10.3415/VCOT-11-03-0038

Received: March 9, 2011

Accepted: December 4, 2011

Pre-published online: March 26, 2012

examination. Typical radiographic find-
ings are fragmentation, deformation or an
unclear outline of the medial coronoid pro-
cess, often accompanied by sclerosis or sec-
ondary osteoarthritis (1). However, in a
considerable number of cases, diagnosis of
fragmented coronoid process is chall-

enging because of minimal radiographic
changes (2-5).

Ununited medial epicondyle has been
reported as a rare problem and is often con-
sidered as a clinically insignificant finding
(6). It was originally reported in 1966 after
which several clinical reports were written,
discussing and disagreeing on the ter-
minology, origin, clinical significance and
prevalence of this condition (7-15). Most
reports described the condition as a separ-
ate bony fragment, an avulsed fragment, or
a calcification of the flexor muscles. A Ger-
man report from 2004 described the radio-
graphic and arthroscopic findings in 26
joints (23 dogs) with a calcification ranging
in size from 5x3 mm to 30x12 mm that was
mainly visible on the craniocaudal view
(16). One report described a 'spur' at the
caudal edge of the medial epicondyle as the
only finding and suggested that pathology
of the flexor muscles might be present
without radiographic changes at an early
stage (17). This disorder was called enthe-
sopathy because of the pathological
changes within the flexor-bone connec-
tion, called the enthesis (18, 19).

A review of the recent publications and
orthopaedic handbooks illustrated that
ununited medial epicondyle receives little
attention as a cause of elbow lameness and
an ununited medial epicondyle is not listed
on the list of differential diagnoses (6). At-
tention is exclusively given to fragmented
coronoid process, osteochondritis dissec-
ans of the humeral condyle, ununited an-
coneal process and incongruity (20, 21).
One recent report described the coinciden-
tal diagnosis of ununited medial epicon-
dyle and elbow osteoarthritis in a litter of
Labrador dogs and suggested a higher inci-
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Table 1

Information on the breed, sex and age distribution as well as the uni- or bilateral lesions and

treatment in eight dogs affected by primary flexor enthesopathy of the elbow.

Case Breed Sex Age Lesions Treatment
1 Samoyed Male 5 years Bilateral Bilateral

2 Mixed breed Male 7 years Unilateral Unilateral

3 Border Collie Female 3.5 years Bilateral Bilateral

4 Boerboel Male 2 years Bilateral Unilateral

5 Bernese Mountain dog Female 3.5 years Unilateral Unilateral

6 Bernese Mountain dog Female 3 years Bilateral Unilateral

7 Great Swiss Male 3.75 years Unilateral Unilateral

Mountain dog
8 Great Swiss Male 3.75 years Bilateral Bilateral

Mountain dog

dence than presumed, although no clinical
importance was attributed to the finding
(22). Furthermore, an ununited medial
epicondyle is no longer considered as a dis-
order belonging to the elbow dysplasia
complex because of its low prevalence and
low clinical impact (23). However in the
author's experience, clinically significant
lesions in the area of the medial epicondyle
are diagnosed on a regular basis. They are
not only visible as a clear fragment or cal-
cification, but also with minimal radio-
graphic lesions. In a subsequent series of
200 radiographic elbow images, changes of
the medial epicondyle were seen in 40% of
the cases (data being prepared for pub-
lication by the authors). A calcified body
near the medial epicondyle was diagnosed

in five percent of the 200 elbows. In half of
these cases, the calcified body was diag-
nosed as a sign of primary flexor entheso-
pathy. A spur or irregular outline of the
medial epicondyle without the presence of
a fragment was seen in nearly 25% of the
200 elbows. In most cases this was an ex-
pression of osteoarthritis, but in two per-
cent of the total number of elbows, the
changes were an expression of primary
flexor enthesopathy.

This paper describes the discrete radio-
graphic and specific ultrasonographic,
computed tomography (CT), magnetic
resonance imaging (MRI), and arth-
roscopic findings in eight dogs with elbow
lameness, which were admitted because of
a suspected fragmented coronoid process

and were diagnosed with pathological
changes of the medial epicondyle and the
attaching flexor muscles.

Material and methods

Medical records of eight dogs evaluated
and treated over a period of five years were
analyzed. In all dogs, a complete history
and results of a clinical examination were
available as well as the radiographic, CT,
and arthroscopic images (13 joints). In
three dogs (five joints), additional ultra-
sound and MRI images were available. In
case of surgical treatment, histopathology
was carried out.

Clinical examination included inspec-
tion on walk and trot and palpation to de-
fine the range-of-motion, joint distension,
and pain reaction. Detailed scoring of
lameness was done by assignment of grades
on a scale from zero to 10, a system which
has been described for equine lameness
evaluation (24, 25).

Radiographic examination was per-
formed with the dog sedated, and included
three standard projections of both elbows:
the mediolateral flexed and extended view
and a 15° oblique craniolateral-caudo-
medial view.

Ultrasonography of the medial aspect of
the elbow was performed in three dogs (five
joints) with a linear, 10-15 MHz probe®.

Computed tomography was performed
for all patients using a helical CT® with 1

Fig. 1
medial condylar ridge of the humerus (arrow), mild osteoarthritis, and subtrochlear sclerosis (case 6). B) Boerboel, two-years-old, with a discrete spur (arrow)
at the medial epicondyle (case 4). C) Great Swiss Mountain dog, 3.75-years-old, with sclerosis and a radiolucent area (arrow) at the medial epicondyle (case 8).
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Radiographic findings in three joints affected by primary flexor enthesopathy. A) Bernese Mountain dog, three-years-old, with a discrete spur on the
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mm slice thickness and a bone reconstruc-
tion window of both elbows.

Magnetic resonance imaging of the
elbow was performed in three dogs (five
joints) in transverse, sagittal and dorsal
planes with a 0.2T, permanent magnet*
using T1-weighted, T2-weighted and STIR
sequences.

Arthroscopy was performed with a 2.4
mm arthroscope! via a standard medial
approach (26).

Treatment consisted of one single intra-
articular administration of a corticosteroid
(methylprednisolon 0.5 mg/kg) combined
with six weeks restricted exercise in one dog
(two joints). Seven dogs (10 joints) were
treated by partial removal of the affected
muscle, followed by six weeks restricted ex-
ercise with walks on leash and adminis-
tration of non-steroidal anti-inflammatory
drugs (7 dogs, 10 joints). Broad spectrum
antibiotic drugs were administered for five
days postoperatively. Two affected contra-
lateral joints were left untreated.

Treatment results were assessed with a
questionnaire in which the owners answer-
ed questions regarding the lameness status,
activity level, and need for medication and
by a clinical examination three months to
four years after treatment.

Results

The diagnosis of primary flexor entheso-
pathy was made in eight dogs. Five dogs
were affected bilaterally. Breed, sex and age
are listed in »Table 1. Lameness had a
gradual onset in five dogs and an acute
onset after exercise without obvious trau-
ma in three dogs. Non-steroidal anti-
inflammatory drugs were administered in
all dogs resulting in a temporary improve-
ment or no improvement at all.

On clinical examination the dogs
showed a light to moderate lameness (grade
2 to 6 on a scale of 10), varying elbow dis-
tension and pain reaction on hyperexten-
sion and a full range-of-motion. In all cases,
a firm, well-defined swelling could be pal-

*  MyLab 30: Esaote, Firenze, Italy

b CT Prospeed: GE, Milwaukee, USA

¢ Airis Mate: Hitachi, Tokyo, Japan

4 Richard Wolf GmbH, Knittlingen, Germany
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Fig. 2

Ultrasound of the
flexor muscles, longi-
tudinal plane, of a
Great Swiss Moun-
tain dog, 3.75-years-
old, with pathologi-
cal changes: moder-
ate outwart bowing
(broad arrow), local
decreased echo-
genicity (narrow
arrows), and thicken-
ing can be noticed
(case 7).

pated on the medial side of the elbow joint,
caudodistal to the medial epicondyle. Press-
ure in that region was not particularly con-
sistent in eliciting signs of pain.

In all 13 joints, discrete radiographic
changes were detected. Radiographic
changes of the medial epicondyle were seen
unilaterally in three dogs and bilaterally in
five dogs. The medial epicondyle showed a
discrete spur in 11 joints (> Fig. 1 A, B). In

two joints of the same dog, the medial epi-
condyle was sclerotic with a small radio-
lucent area (»Fig. 1C). Radiographic signs
of osteoarthritis were absent in twelve joints.
One joint showed mild osteoarthritis (grade
1 based on the scale by the International
Elbow Working Group). In all dogs, the
medial coronoid process was well delineated
and had a normal triangular shape. Sub-
trochlear sclerosis was absent in all joints, ex-

Fig. 3 Computed tomography transverse slices (A and B at level of the humeral condyles, C at level
of the medial coronoid process) of a five-year-old Samoyed with bilateral lesions. A) Spur and sclerosis
at the medial condyle (right elbow). B) Sclerosis and periosteal reaction at the medial epicondyle (left
elbow). C) Intact medial coronoid process (arrow head), minimal osteoarthritis at the medial side of the
ulna (arrow) (left elbow). D) Corresponding radiographic image of the left elbow (case 1).
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cept for the one joint with signs of mild os-
teoarthritis (»Fig. 1A). The medial part of
the humeral condyle was round and smooth
and there was no clear step or enlargement of
the joint space suggesting the presence of in-
congruity. The absence of incongruity was
confirmed by CT.

Ultrasound was performed in five af-
fected joints (three dogs). A mild to moder-
ate outward bowing of the flexor muscles
and presence of fluid around and within
the affected muscles was seen in all joints.
The echogenicity of the flexors was de-
creased in four out of five joints and the
flexors were thickened in three out of five
joints (P> Fig. 2).

Computed tomography was performed
in all dogs. The medial epicondyle was scle-
rotic and showed a periosteal reaction in all
affected joints (»Fig. 3 A, B). The medial

coronoid process did not show any signs of
subchondral bone cracks, fissures or frag-
mentation, which was subsequently con-
firmed during arthroscopic inspection
(» Fig. 3 C). The medial aspect of the hum-
eral condyle did not show any heterogenity
or stripes as signs of kissing lesions, and
there was no step on the sagittal view indi-
cating incongruity (P Fig. 3D).

Magnetic resonance imaging was per-
formed in three dogs (five joints). The sa-
gittal T2-weighted sequence revealed swell-
ing and a hyperintense signal around the
proximal aspect of the flexor muscles,
which extended into the muscle bellies in
all joints. This signal was confirmed as
being a fluid signal on the fat suppressed
STIR sequence (P Fig. 4).

Arthroscopy was performed in all af-
fected joints. At the insertion of the flexor

Fig.4 Great Swiss Mountain dog, 3.5-years-old. A) Lateral extended radiographic view; minimal spur
is indicated with an arrow. B - D are images from the magnetic resonance imaging examination. B) T2
weighted sagittal image; hyperintense fluid signal is present around the flexor tendons (arrows). C) STIR
sagittal image; hyperintense fluid signal is present around the flexor tendons (arrows). D) T2 transverse
image; hyperintense signal within the deep fibres of the flexor tendon origin (arrows), increased signal
change of soft tissue (case 7).
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muscles, a considerable number of rup-
tured fibres and thickened remnants were
visible in all joints. The short tendineous
part of the muscle was not seen as one solid
structure but looked segmented and fibril-
lated (> Fig. 5 A, B). Near the medial epi-
condyle, a localized erosion was seen in half
of the affected joints, while the remaining
part of the joint surface, including the
medial coronoid process and the humeral
condyle, was intact (»Fig. 5C). Synovitis
was present in all joints but was locally
more pronounced around the origin of the
affected muscles.

The diagnosis of ‘affected' for the
contralateral joints was based on radio-
grahic, CT and arthroscopic findings. Mag-
netic resonance imaging, when performed,
also confirmed this diagnosis. Not only was
there fluid accumulation, but also thicken-
ing and typical arthroscopic signs of inser-
tion tendinopathy.

Surgical findings
and treatment

Surgical treatment was performed in three
unilateral cases and two dogs had bilateral
surgery, with the second surgery being per-
formed one year following the first. Two bi-
laterally affected dogs had unilateral sur-
gery. One bilateral case was treated with a
bilateral injection of corticosteroids (0.5
mg/ kg methylprednisolone), with a period
of four years between both joints.

During open surgery, the affected part
of the muscle appeared to consist of thick-
ened, hard and white fibrous tissue, located
in one muscle or multiple flexor muscles,
and which was connected with the sur-
rounding tissue and joint capsule (P Fig.
6A). After transection, the structure had
the aspect of a swollen and partially rup-
tured, unorganized tendinous tissue
(»Fig. 6B).

All dogs returned to complete function
following treatment within one to six
weeks. According to the owners, the dogs
regained full activity and did not need any
further medication. Two dogs were not
treated on the affected contralateral side
and had not shown any clinical problems.
On clinical examination the dogs did not
show any lameness, the treated joints were
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Fig. 5 Arthroscopic views of primary flexor enthesopathy in a 3.75-year-
old Great Swiss Mountain dog. A) Segmented and fibrillated aspect of the
attachment of the flexor carpi ulnaris muscle, localized synovitis and discrete
cartilage erosion. B) Remote view of the attachment of the flexor muscles,

not distended and radiography did not
show any development of osteoarthritis.

Histopathology

The excised tissues for the major part con-
sisted of dense collagenous tissue. At the
distal end of the samples, there were nor-
mal muscle fibres. At the proximal end,
synovial villi were present. The collagenous
tissue in all cases showed a varying degree
of disorganised collagen bundles, presence
of young fibroblasts, multiple tortuous
small blood vessels and, in two cases, local
cartilaginous metaplasia.

Discussion

This paper draws attention to flexor enthe-
sopathy as a differential diagnosis for elbow
lameness with discrete clinical and radio-
graphic changes. Furthermore, flexor en-
thesopathy is a poorly known elbow dis-
order and cases with obvious radiographic
changes are often considered clinically un-
important. The imaging and arthroscopic
findings of eight dogs with primary flexor
enthesopathy showing discrete radio-
graphic changes are described. At the initial
presentation, the combination of elbow
pain and minimal radiographic changes
suggested the presumptive diagnosis of a
fragmented coronoid process. However,
further diagnostic imaging and arth-
roscopy excluded coronoid problems and

© Schattauer 2012

instead led to the detection of lesions of the
flexor muscles attaching at the medial epi-
condyle.

In dogs, the 'ununited medial epicon-
dyle' is known as a disorder characterized
by the presence of a bony fragment or cal-
cification in the area of the medial epicon-
dyle (6). Since there was no fragment or cal-
cification in the described series, the term
'ununited medial epicondyle' was con-
sidered inappropriate. To indicate the dis-
order, we chose the term 'flexor entheso-
pathy' adopted from human medicine (19).
In human medicine, the 'enthesis', which
represents the tendon-to-bone-connection
organ, has been receiving great attention
lately with enthesitis or enthesopathy being
considered as an important cause of loco-
motion problems. The conditions 'golfers

anconeal process and medial aspect of the humeral condyle. C) Intact medi-
al coronoid process; the equal level of the radial head and medial coronoid
process suggests congruity of the joint.

elbow' and 'tennis elbow' are examples of
this problem (18, 19). In this paper, the
term 'primary’ is used, because it refers to
the absence of underlying pathology in the
elbow. This is in contrast with other reports
that describe lesions at the medial epicon-
dyle in the presence of fragmented coron-
oid process and incongruity (8, 12, 16, 22).
In those joints, it is unclear whether enthe-
sopathy is the primary cause of the elbow
problem or secondary to another elbow
disorder. Although several reports have de-
scribed a radiographically visible fragment
or calcification as the cause of lameness, it
is often considered as a clinically unim-
portant finding (6,22,23). Only one report
described a 'spur’ as the only sign of flexor
pathology (17). A spur at the medial epi-
condyle is often considered as a sign of os-

Fig. 6 Aspect of the affected tissue during open surgery. A) White, thickened proximal part of the

flexor carpi ulnaris muscle. B) Transection shows the thickened fibrous tissue.
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teoarthritis and in that case, it is not recog-
nized as a primary problem. However,
when a joint is affected by osteoarthritis,
osteophytes are spread over the entire joint.
In this series, no osteophytes at locations
other than the medial epicondyle could be
demonstrated except in one case with mild
osteoarthritis.

In cases of 'obscure’ elbow lameness, it is
important to draw attention to primary
flexor enthesopathy, in order to consider it
in the differential diagnosis when radio-
graphic changes are not obvious. Recent
publications attribute obscure elbow lame-
ness to fragmentation of the medial coron-
oid process, which is often seen as discrete
lesions (2, 4, 27). Recently the term 'medial
coronoid disease' was introduced, because
in 17.6 % of cases no fragmentation or fis-
sure was found (28). Subtotal coronoidec-
tomy was advised, even in cases where no
clear lesion of the medial coronoid process
was visible during arthroscopic inspection.
Other recently published papers illustrate
the difficulty of the diagnosis of medial
coronoid disease since many dogs show
only minimal clinical and radiographic
signs of elbow pathology (2, 4, 29). Since
the cases described in this series have a
similar profile to dogs affected by frag-
mented coronoid process or medial coron-
oid process, a lesion of the flexor tendons
should always be considered in the differ-
ential diagnosis when 'obscure elbow lame-
ness' is present, in order to make a correct
diagnosis and treatment decision (2,4, 28).

The age of the dogs in our series varied
between two and seven years with a mean
of 3.5 years. This is older than the typical
age of dogs with medial coronoid disease,
which is known as a developmental dis-
order. However, several recent papers de-
scribe the occurrence of medial coronoid
disease in older dogs (2, 4, 5, 28, 30).

A wide range of imaging techniques
were applied in this study. Because radio-
graphic changes were minimal, additional
imaging techniques were necessary to dem-
onstrate pathology in the suspected region
and to exclude other pathology. Computed
tomography enabled the demonstration of
bony changes, while arthroscopy confirm-
ed pathology in the area of the medial epi-
condyle. Both techniques were also helpful
in excluding medial coronoid lesions,

Vet Comp Orthop Traumatol 3/2012

which was the most probable diagnosis in
these cases. Only in a later stage of this
series did the authors become more famil-
iar with the disorder and thus decided to
apply alternative techniques to enable the
visualization of soft tissue structures. This
explains why ultrasound and MRI were not
used in all cases. High resolution ultra-
sound enabled excellent visualization of
the flexor muscles and their attachment.
The bowing, swelling and localized rup-
tures were easily recognizable. Magnetic
resonance imaging also demonstrated
swelling and an increased signal that con-
firmed pathology of the affected muscles. It
is possible that not all imaging modalities
were necessary to diagnose primary flexor
enthesopathy and to distinguish the clini-
cally important lesions from coincidental
findings. It was not the object of our study
to compare the different imaging moda-
lities for the diagnosis of primary flexor en-
thesopathy. Moreover the number of pa-
tients was too small and this series does not
reflect the average presentation. Larger
studies including more obvious cases of
flexor enthesopathy with visible fragments
or calcifications are being performed at our
institution in order to define the value of
each imaging modality and the clinical sig-
nificance of each pathological finding.

The diagnosis of primary flexor enthe-
sopathy was thus based on the presence of a
variety of specific changes and exclusion of
medial coronoid changes by using different
imaging modalities. Five contralateral
joints were diagnosed as being affected
since the same findings were noticed. Al-
though the presence of fluid is the most sig-
nificant factor to indicate an active process
and chronic scar tissue will not necessarily
lead to clinical problems, no clear differ-
ences could be noticed in this limited series.

Two types of treatment derived from
human medicine were performed: intra-
articular injection of corticosteroids or sur-
gical removal of the affected tissue (6,
31-33). All dogs became sound after treat-
ment. It was not the intention of this paper
to describe and evaluate the most appropri-
ate treatment. Again a larger ongoing study
at our hospital should indicate the optimal
treatment protocol for flexor enthesopathy.

This paper draws attention to an unrec-
ognized elbow problem, leaving several

questions to be answered. It is the author's
opinion that primary flexor enthesopathy
represents an infrequent yet important op-
tion in the differential diagnosis of elbow
problems in medium and large breed dogs.
Cases of primary enthesopathy may show
minimal radiographic changes and hence
suggest medial coronoid disease as the
cause of lameness. A correct diagnosis of
flexor enthesopathy can only be obtained
by combining the radiographic findings
with other imaging techniques and arthro-
scopy to confirm suspected lesions of the
medial epicondyle and the attaching flexors
and to exclude medial coronoid disease.
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