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Welcome in Nice, welcome at the 34th meeting of the IEWG.
On behalf of the board of the International Elbow Working Group IEWG), I would like to
welcome you at the 34th meeting of the IEWG, after a four-year delay of annual meetings.
The IEWG was founded in Davis (Ca) in 1989, by a group of veterinarians and breeders
who had great concern about entities leading to elbow pain and osteoarthritis. Since than
numerous results of clinical and experimental studies have been published about the
aetiology, the clinical and radiological signs, the treatment options and prognosis of the
developmental disturbances of the elbow joint of young, growing dogs of several breeds.
The aim of the IEWG is to repeatedly ask attention for these developmental disturbances
now known as Elbow Dysplasia, in the veterinary arena and in the breeders world, and to
distribute new knowledge on this subject. In 1998 IEWG published (osteoarthritis) criteria
on which Elbow Dysplasia can be graded and refined thereafter, which has been adapted
by many geneticists describing the different breed populations and by surgeons describing
the success of the interventions. The IEWG grading system is use in many countries
where elbow screening of the breeding stock of breeds at risk for Elbow Dysplasia is
mandatory or at least propagated, facilitating the international exchange and recognition
of dogs.
It is with great proud that we can announce an interesting IEWG-2022 program during the
internationally appreciated congress of the European Society Veterinary Orthopaedic and
Traumatology (ESVOT) offering the IEWG the opportunity to include the IEWG-program
partly as lectures during the pre-congress of ESVOT in the morning and as an interactive
presentation following the opening ceremony of the ESVOT congress in the afternoon. We
are proud to have found a group of famous European veterinary colleagues willing to
share their specialized knowledge, including Dr Bardet (Paris), Prof. Böttcher (Berlin), Dr.
Silvia Boiocchi (Verona), Dr. Kerstin von Pückler (Giessen), Dr. Ingrid Gielen (Ghent,
visiting Professor Belgrade) , and the very well appreciated American speaker on
orthopaedic subjects and osteoarthritis therapies Prof Budsberg (Athens, Georgia-USA).
The board of the IEWG is very grateful to all these speakers that they found time and
have taken the effort to prepare both lectures and contributions to the proceedings of this
2022-IEWG meeting, which is included in the Archives, stored at the website of the IEWG:
http://www.vet-iewg.org
The Board of the IEWG is grateful to the congress committee of the ESVOT for the
hospitality offered and the support of Hill’s petfood and wish all participants a fruitful and
interesting meeting of the International Elbow Working Group.
Herman A.W. Hazewinkel, president,
Thijs K.L How, secretary IEWG,
Kerstin von Pückler, board member,
Ingrid Gielen, board member.

34th annual meeting IEWG, Nice France, September 22nd 2022, p 2

The IEWG is supported by

34th annual meeting IEWG, Nice France, September 22nd 2022, p 3

International Elbow Working Group Meeting
www.vet-iewg.org
September 22nd 2022
21st ESVOT congress
Acropolis Congress Centre
Nice
France

Scientific program
09.00 – 09.20
09.20 – 09.40
09.40 – 10.00
10.00 – 10.20
10.20 – 10.40
10.40 – 11.00
11.00 – 11.30
11.30 – 11.50
11.50 – 12.10
12.10 – 12.40
12.40 – 13.00

Welcome and Pathogenesis of Fragmentation of Coronoid Process,
Prof. Dr. H.A.W. Hazewinkel (NL), president IEWG.
Different views on the Ununited Anconeal Process,
Dr. J-F. Bardet (F).
Different treatments of Ununited Anconeal Process,
Dr. S. Boiocchi (I).
Treatment of OA of the Elbow Joint, Part 1,
Prof. Dr. S. Budsberg (USA).
Treatment of OA of the Elbow Joint, Part 2,
Prof. Dr. S. Budsberg (USA).
Questions and Answers with previous speakers
Coffee Break & Exhibition
Incongruity of the Elbow Joint; scientific background and clinical
implications – Part 1,
Prof. Dr. P. Böttcher (D).
Incongruity of the Elbow Joint; scientific background and clinical
implications – Part 2,
Prof. Dr. P. Böttcher (D).
Results of treatment of elbow OCD and the use of stem cells,
Dr. J-F. Bardet (F).
Elbow osteochondritis dissecans, diagnosis and result from
surgical treatment,
Dr. S. Boiocchi (I).
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Scientific program
Chairperson: Prof. Dr. H.A.W. Hazewinkel
15.10 – 15.50

15.50 – 16.30

16.30 – 17.00
17.00 – 18.00

Radiological investigation of the elbow joint: for clinical
patients and for ED screening according to IEWG/FCI,
including added value of additional views, overlooked
pathology can be detected with added views.
PDr. I. Gielen (B).
CT-investigation of the elbow joint: special attention for
positioning of the dog (examples of difficulties), slice
thickness (and examples) and consequences.
Use of CT as part of ED-screening (in situations of doubt)
and in clinical cases.
Dr. K. von Pückler (D).
Coffee Break & Exhibition
A variety of clinical cases and cases offered for
ED-screening are handled by both experienced radiologists.
Subtle abnormalities can be the indication of otherwise
hidden pathology. By prepetative training the practicing
veterinarian will develop the skills to make maximal use of
the information on radiograph or CT imagines.
Dr. I. Gielen (B),
Dr. K. von Pückler (D).
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Pathogenesis of fragmentation of coronoid process
Herman A.W. Hazewinkel, DVM, PhD, DECVS, DECVCN Utrecht, The Netherland,
Seng Fong Lau, DVM, PhD, University Putra Malaysia, Malaysia.
History In his palaeontology-thesis, Luc Janssens (DVM, PhD, DECVS) described
the finding of unilateral osteoarthritis in the elbow joint of a 7.5 months old dog found
in a 14,500 years old human burial, near Bonn-Oberkassel (Germany) which
contained dog remains including its elbow joints. It took veterinary pathologists till
1974 to make the diagnosis of fragmented coronoid process, osteochondritis
dissecans (Olsson, 1974; Tigari, 1974) and elbow incongruity responsible for elbow
OA, in addition to the 18 years earlier described ununited anconeal process (Stiern,
1956).

Fig. 1a

Fig. 1b.

Fig. 1a. Remains of a dog skeleton in a human burial near Bonn-Oberkassel (Germany), of about
14,500 years ago. The dog was approx. 7.5 months old, approx. 47 cm in height at the shoulder and
weighted approx. 15.7 kg. The right ulna revealed an osteophyte of 5x3x1.5mm 3 (circle) at the cranial
edge of the semilunar notch (thesis L.Janssens)
Fig 1.b Golden Retriever, male, 3 years old, with repeated lameness since a young age, due to pain
in the left elbow joint caused by a fragmented processus coronoideus medialis ulnae (arrow), in the
first publication on loose coronoid process, by Olsson in ‘Gaines dog research’, 1976, in which he
described the finding as “In the left elbow is an ossicle, covered by cartilage, lying between the
coronoid process and the head of the radius. The diagnosis is fragmentation of the coronoid process
(ununited coronoid process).”

Anatomy The normal anatomical development of the elbow joint takes place by two
humeral condyles fusing together at the age of 16 weeks, and the anconeal process
(AP) which fuses with the olecranon before the age of 5.5 months. The AP develops
either by apposition, by a separate ossification centre or by a combination of both
(Breit et al., 2004, Voorhout & Hazewinkel, 1987), depending on the breed of the
dog. The ossification of the medial coronoid process (MCP) was supposed to
develop exclusively by appositional ossification (Breit et al., 2004) and is completed
at 16 weeks of age in small breed dogs till 20 weeks in large breed dogs (Breit et
al., 2004). During proportional growth of the elbow joint, the condyles, and in
particular the trochlea in between, grow in diameter. Anatomists do not describe
how the growth in size of the trochlear notch occurs. It is likely that the anconeal
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process shifts in a proximal direction thus increasing the diameter of the trochlear
notch. Due to this expansion, areas without joint cartilage coverage in the elbow
joint are formed (without any pathological significance); these cartilage free areas
are absent in young dogs, but appeared for the first time at 8 weeks of age in a
cohort of investigated Golden Retrievers (Wolschrijn et al., 2003).
Mechanics It has been reported that until 3 months of age, the load bearing
properties of the radius and ulna are 50/50, but after the age of 3 months the
weightbearing function is mainly taken over by the radial head. It was shown that
55-60% of the articulating surfaces act as contact area (Preston et al., 2000). As a
result, forces which act on the MCP are downward/ backward compressive forces
applied by the humeral trochlea, horizontal-laterally directed compressive forces
applied by the radial head, and horizontal cranially directed tensile forces applied by
the attached annular ligament (Wolschrijn, 2004). The direction of the cancellous
bone indicates the results of the main forces as described above. Initially, the
trabeculae of the MCP are directed perpendicular to the humeral condyle at 6 -13
weeks old. Later, they are directed towards the annular ligament, indicating a
substantial pulling force executed at the MCP at the age of more than 13 weeks old
(Wolschrijn, 2004).
Prevalence primary disease In a study of the primary diseases causing ED in a
variety of breeds, the result showed that in Bernese Mountain dogs (BMDs) (total
population screened was 1221 BMDs), out of 170 dogs (=13.9%) with ED; 48.2%
had FCP without other entities and 2.4% had only incongruity (INC), whereas 45.3%
of the cases were suffering from FCP & INC (Table 1). In case of INC in BMDs, the
ulna is longer than the radius, which results in the ulna bearing an abnormal high
percentage of the bodyweight. The downward-backward compressive force on the
MCP can cause breakage of the apex of the MCP. Longitudinal studies in BMDs
performed by Bienz (1985) revealed that in some BMDs the incongruity is temporally
and can normalize spontaneously. This is a possible explanation for the FCP without
INC in this breed for almost 50% of the cases.
In Labradors and Golden retrievers, the INC of the elbow joint is much rarer in
combination with FCP (4.0 and 4.8%, respectively in this population), whereas ED
due to OCD (with or without other causes) is seen more frequently especially in
these two breeds (12.1 and 23.8% of the cases, respectively). FCP in combination
with other entities is seen in 94.8 and 91.7% of the cases of ED in Labradors and
Golden retrievers, respectively (Table 1). Based on the course of the cancellous
bone, Wolschrijn et al. (2004) hypothesized that in Golden Retrievers, the loose
coronoid process could be the result of pulling force of the annular ligament.
Study design To investigate the pathogenesis of MCD further, Lau et al. (2013)
performed a sequential study of elbow development in Labrador puppies born out
of both parent dogs with FCP. Every 2 weeks the pups were examined by radiograph
and CT (starting at 6 or 7 weeks), and when suspected from medial coronoid
disease (MCD), pups were euthanised with an age and weight matched control.
MicroCT was performed to depict subchondral bone structures of the MCP and to
identify the exact location of the lesion if present and was scored ‘positive’ when
fissures or fragmentation of the CP was present. Following microCT,
histopathological investigation was performed. (Lau et al., 2013a)
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Table 1. Table indicating the prevalence of primary causes of elbow dysplasia in four popular dog
breeds in The Netherlands as presented by Lavrijsen et al, in Preventive Veterinary Medicine 2014,
114, 114-122 (Adapted from Thesis Lavrijsen, 2014).

Fig 2. Computed tomography and necropsy of Labrador puppies born from parent dogs both
with MCD (Lau, Thesis 2013).
Left: CT slice from the right elbow of an 18 weeks (c) old Labrador pups, revealing a fragment of the
base of the CP (arrow).
Middle: CT slice taken at the apex of a 19 weeks old Labrador pup with a non-displaced CP fragment
(arrows).
Right: Macroscopical view medial coronoid process with a complete fissure in a Labrador pup of 25
wk (Lau, Thesis 2013).
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Table 2. Results of CT, necropsy and micro CT and the youngest age with indication of MCD
in two litters of Labradors (n=14) originating from 2 MCD-affected parent animals
(
Thesis Lau, 2013)
Dog Age
Sex
Weight Limb
CT
Necropsy
MicroCT
(week)
(kg)
(Cartilage)
(Subchondral
bone)
14
15-27
5F:9M
14.8Both
First
First fissure
First fissure at
33.6
elbows suspect
at 18 wk
15 wk
at 15 wk
First
First fragment
First
fragment
at 16 wk
positive
at 18 wk
at 18 wk

Necropsy: In only one elbow joint of one dog, an incongruity was present. In none
of the dogs OCD or UAP developed, but MCD was seen in 50% of the dogs;
bilaterally in 6 pups and unilaterally in one. This percentage of 50% affected
offspring from 2 affected parent dogs corresponds with the findings of Audell (1990)
in Rottweilers and BMD, offspring of two ED positive parent dogs.
Histology: Histological slides were prepared and stained with H&E and safranin-O.
Sections were stained for type X collagen to identify chondrocytes in the radial and
calcifying zones (Fig 4) and for von Willebrand’s factor (vWF), to identify vascular
endothelial cells in articular cartilage.

Fig. 3 MicroCT images with corresponding Safranin-O staining at the level of the yellow line.
Left half: examples of a MCD negative dogs at the age of 18 weeks, revealing an intact medial
coronoid process on microCT,and on Safranin-O staining subchondral cancellous bone covered by
normal appearance of articular cartilage.
Right half: examples of a MCD positive dogs at the age of 18 weeks. The microCT is revealing an
incomplete fissure dividing the MCP from the rest of the ulna at its base (white arrows). The
pathological slide at the yellow line reveals an incomplete ossification of the subchondral bone with
a fissure line boarding the ossified subchondral bone are; there is no fissure in the covering articular
cartilage present in this dog (Lau Thesis 2013).

Summary of the findings of this study: None of the dogs revealed lameness
(yet). None of the radiographs revealed evidence of MCD, no blurring of the cranial
edge of the MCP, no sclerosis, and no incongruity was found. Radiological
investigation was inconclusive in all dogs. The positive predictive value for CT was
100% in these young dogs. (Lau et al., 2013b). At necropsy, 28 ulnae were collected
from 14 Labradors (9 males, 5 females; 15-27 weeks of age; mean 23.1 ± 5.8 kg)
of which 6 dogs were bilaterally and one dog was unilaterally affected. Five were
identified with incomplete fissure and 8 with fragmentation across the base to the
apex of the MCP (compare fig1b). Histologically, there was retained cartilage
present in the subchondral bone area in the MCD+ dogs, and in >18 weeks old
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MCD+ dogs. The disturbance of cartilage ossification is limited to the subchondral
bone and does not involve joint cartilage (Fig. 4 right). There was a cleft between
retained cartilage and trabecular subchondral bone. There was no secondary
ossification centre present in any of the dogs. Type X collagen-stained surface area
was positively associated with MCP status since it was only present in the calcifying
zone, whereas in MCD+ dogs as well as in in the retained cartilage and along the
cleft. In the MCD-negative group, vWF-positive endothelial cells were not detected,
whereas in the MCD+ group, vWF-positive vascular endothelial cells were seen in
the inter-trabecular medullary area contained by the retained hyaline cartilage and
at the edges of clefts.
Conclusions: MCD could be detected at a young age (15 weeks old) with CT but
not with the plain radiograph. MCD solely involves subchondral bone and not joint
cartilage at least till 18 weeks old. The calcifying zone was approximately 2 times
larger in the MCD+ than in the MCD- dogs with extensive type X staining indicating
the presence of the matrix produced by hypertrophic chondrocytes. The presence
of collagen type X indicates localized delay of endochondral ossification in the
calcified zone. The presence of cartilage weakens the coronoid process which may
break due to physiological or abnormal biomechanical forces, either vertical or
horizontal directed forces (Fig 2, right). The presence of vascular network is
suggestive of a healing process. The retained cartilage will ultimately mature and
ossify, giving the MCD specimen its typical appearance (Fig 1b)
It revealed that 50% of the pups had one or both elbows with MCD, that subchondral
bone was a more often and more early revealing abnormal endochondral
ossification in MCP. The superficial joint cartilage had fissure lines, bordering the
abnormal subchondral bone not earlier than 18 weeks old. The subchondral bone
weakened by the osteochondral lesions will insufficiently support the covering
articular cartilage and eventually lead to a fragmented coronoid process (Fig 2 right).
This fracturing of articular cartilage finally occurs at a later stage and may depend
on the degree of weakening of the subchondral bone and microtrauma executing on
the subchondral fragment and its covering joint cartilage. This corresponds with the
finding that a substantial percentage of dogs with (CT, arthroscopic or surgical)
proven fragmented coronoid process are first clinically demonstrated by elbow pain
and lameness at adult age and that osteochondro-malacia of the coronoid process,
rather than fragmentation, was a common finding in Labradors with ED of >12
months of age. (Lau et al., 2015)
Although MCD and OCD in the distal humerus were postulated as one entity (Olsson
1974), based on the occurrence of these diseases with predisposition in different
dog breeds (e.g. OCD is more often diagnosed in Retrievers and New Foundlands
and rare in Rottweilers, while FCP is more often seen in Rottweilers), pedigree
evaluation of the Dutch Bernese Mountain dog population, revealed that FCP and
INC (which leads to lameness, especially when occurring together simultaneously)
originate both of different founders of the same breed (Ubbink, 1999).
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Different treatments of Ununited anconeal process
Boiocchi S. DVM, PhD, Dipl ECVS, Vandone A. DVM, Vezzoni A. DVM, Dipl ECVS.
Vezzoni Veterinary Clinic (Cremona - Italy).
Ununited anconeal process (UAP) is one of the well-known developmental diseases
of the elbow joint included in the so-called elbow dysplasia. UAP can be diagnosed
as a single lesion or in association with medial coronoid process disease (MCPD)
and/or osteochondritis dissecans of the humeral trochlea (OCD). It affects young
growing dogs of several large and giant breeds; a high incidence has been reported
in German Shepherd Dog, Great Dane, Newfoundland, Black Russian Terrier
(Tchorny Terrier), Saint Bernard, Bassethound, Greyhound, Italian Spinone and
Italian Cane Corso. Unlike small breed dogs which do not have a separate centre
of ossification, a separate centre for the anconeal process does exist in breeds such
as the ones listed. The anconeal process fails to unite with the proximal ulna during
the first months of skeletal growth. In Greyhounds, the anneal process is completely
ossified by 14 to 15 weeks but takes longer (16 to 18-20 weeks) in German
Shepherd. Failure to ossify after 20 weeks of age is termed “ununited”. Non-union
of the anconeal process and persistent joint incongruity lead to joint instability,
cartilage erosion and degenerative joint disease. Several hypotheses regarding the
pathogenesis of UAP have been proposed but the most accepted is the one relating
to an asynchronous growth of the radius relative to the ulna. Joint incongruity may
result from faster radius growth, thus resulting in a longer than normal radius and
this occurs in the first phase of growth, up to 4-5 months of age; or due to reduced
growth of the radius, which occurred in the next growth phase, 5-6 months of age.
Both can occur in the same dog, causing different diseases (UAP and fragmented
coronoid process, MCPD). In addition to joint incongruity, many large breed dogs
have a secondary ossification center of the anconeus process. This has been
considered a primary factor in the development of the disease. It has been shown
that in large dogs, such as German Shepherd, Mastiff, Bassethound, Bloodhound,
and Greyhound, the anconeal process develops as a single separate center or as
several small centers within the process.
Over the years, various surgical techniques have been proposed for the treatment
of this disease to limit or stop the development of OA. Excision of the ununited
anconeal process does not prevent the progression of degenerative joint disease
because the permanent joint instability and incongruity are not corrected. Screw
fixation alone of the process without correction of the joint incongruity is not
successful and usually leads to fixation failure. In accordance with the pathogenesis
of UAP, a lengthening osteotomy of the proximal ulna has been shown to relieve the
pressure on the anconeal process. This procedure allows the process to unite with
the ulna, with or without screw fixation, depending on the stage of disease and
different practitioners’ preferences. To achieve the same result without screw
fixation, the anconeal process should still be firmly connected to the ulna by
fibrocartilaginous tissue. Usually this statement summarizes the results of surgical
treatment: the younger the dog, the greater the possibility that the process will fuse.
Thus, an early diagnosis is essential for successful treatment of this condition and
for preventing secondary degenerative joint disease associated with UAP.
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Radiographic Findings in Growing Dogs and Staging the Disease

Early radiographic screening in puppies is suggested between 4.5 and 5.5 months
of age depending on breed variations and this approach allows to catch early cases
of elbow and hip dysplasia. Early diagnosis of UAP is based on radiographic
evidence of nonfusion of the anconeal process in the ML flexed view. That can be
achieved by comparing radiographs of the diseased and opposite elbows. In cases
with bilateral disease, comparing the radiographs with those of healthy puppies of
the same age and breed can be informative. In case of doubt a further radiographic
recheck is suggested 2 weeks later; this time frame is usually enough to detect
differences. Incongruity caused by a shorter than normal ulna can be better
assessed in the neutral ML view (120°). It is also possible to evaluate the mobility
of the anconeal process and to stage the disease by comparing the extended and
the flexed ML views. In the extended position, if the anconeal process is mobile, the
humeral condyle pushes the process caudally and the gap widens, whereas in the
flexed position, the pressure against the process is released, allowing it to return
closer to the ulna. According to our personal experience, and in contrast with
previous reports, in most breeds, including German Shepherd Dogs, the anconeal
process should be fused at 4 months of age, whereas in giant breeds, including
Great Danes and Saint Bernards, union occurs between 4 and 6 months of age.
Classification in 3 stages (severity dependent)
UAP has different stages and clinical entities that can be differentiated by
radiography and joint inspection (arthroscopy or miniarthrotomy) as suggested by
Bardet in 1998. In growing dogs, the disease can be differentiated into 3 entities
according to radiographic aspects and intraoperative findings:
1. The process is not fused but is still firmly attached. Radiographically, the
separation line of the anconeal process does not have a complete
radiolucency zone and the anconeal process seems to be in its correct
position. Intraoperatively, the anconeous process is strictly connected to the
ulna by interposing fibrous tissue and does not seem to be mobile on
palpation, with a minimal separation line.
2.

The process is not fused and moves slightly. It is hinged at its caudal part,
creating a small cranial gap. Radiographically, the separation line has a
complete radiolucency zone, but the process seems to be in place.
Intraoperatively, it is possible to appreciate minimal mobility by means of
palpation or by flexion and extension of the joint, and the anconeous process
still seems to be in good condition and partially connected to the ulna.

3.

The process is not fused and is completely loose. Radiographically the
radiolucency area seems to be wider and is accompanied by bone resorption
of the anconeal process and ulna, which shows irregularities. At this stage,
the execution of 2 radiographs, in a medio-lateral (ML) neutral and ML
hyperflexed position, allows to evaluate the mobility of the anconeal process.
In surgery, a wide mobility of the anconeal process is appreciated.
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Our surgical protocol based on severity of the condition (3 stages) and
puppy’s age
The prognosis after surgical treatment of UAP is influenced by the age of the dog at
the time of surgery and by the condition of the anconeal process itself. We found,
as a general rule, that the prognosis in large breeds, such as German shepherd
dogs and Rottweilers, was better when the surgery was performed at 4 to 6 months
of age. After that time frame the prognosis deteriorates. On the other hand, in giant
breeds, healing of the anconeus can be achieved when surgery is carried out before
9 months of age.
Early treatment of UAP with proximal (PUO) or central bi-oblique dynamic ulnar
osteotomy (BODPUO) and lag screw fixation of the anconeal process has been
widely shown to be effective in restoring the congruity, integrity and biomechanics
of the joint but it can suggested with high percentage of success in 1st and 2nd
stage of UAP classification (from 87.5% to 89.6% in our case series). Concerning
the osteotomy procedure, since 2012 we use routinely BOPDUO with the advantage
of quicker healing process and less morbidity. PUO and BODPUO as unique
procedures without fixation of the anconeus can achieve spontaneous healing of the
anconeal process in a varying percentage of cases of early stages of the desease.
Adding a lag screw increases the percentage of success without causing excessive
morbidity and for this reason, it’s our opinion that this surgical approach represents
the safest and most effective option for stage 1 and 2.
When dealing with bilateral lesions, usually we suggest 2 separate surgeries carried
out 3 weeks apart or in selected cases we perform a distal ulnar ostectomy (dDUO)
as unique treatment in the contralateral elbow to decrease the incongruity, release
pressure on the anconeus and limiting the progression of the disease. “Selected
cases” usually means giant breed dogs at the early stage of the disease. Dogs of
giant breeds, such as the Saint Bernard, in which the growth period is much
longer,should be closely monitored to determine whether additional
procedures,such as repeated dynamic ulnar ostectomies/osteotomies are required.

Broholmer 6 months
L AP screw fixation +
BODPUO - R dDUO only
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Broholmer FU 2 month
after L AP screw fixation +
BODPUO - R dDUO only

When the treatment is successful, radiographic evidence of union of the anconeal
process and ulna is seen within 5 to 8 weeks. At least 2 months are required for
complete healing of the osteotomy and later on remodeling of the spontaneous
hypertrophic callus will happen.
Stage 3 UAP in growing dogs healing can be achieved in few of cases of our
caseload and for this reason if owners refuse a second revision surgery in case of
failure the safest surgical approach is represented by anconeal process removal
and BOPDUO or PUO depending on surgeon preferences. The ulnar osteotomy will
restore incongruity allowing a better long term prognosis due to reduced OA
progression in comparison to anconeal process removal alone.

Cane Corso, 10.5
months, Stage 3. AP
removal + BODPUO - 1
yr FU
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In adult dogs, treatment of UAP becomes necessary when the anconeal process is
loose or when it is suddenly dislodged from its fibrocartilaginous attachment by
forced elbow extension. In such cases, removal of the free anconeal process is the
only treatment option. In contrast, chronically degenerated joints with longstanding
elbow incongruity and UAP do not benefit from any surgical treatment.
Conclusion
Early diagnosis and treatment of UAP is fundamental to obtain fusion of the
anconeal process, restore joint congruity and prevent further osteoarthritis. UAP is
the only form of ED that can be completely resolved with the proper treatment at the
correct age. BODPUO or PUO and screw fixation has been widely shown to be
effective in restoring the congruity, integrity and biomechanics of the joint and that
is accordance to our personal experience too. The stability of the elbow joint is
ensured by fusion of the anconeal process, which allows normal joint function and
without OA progression.
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Introduction
While considered a very common problem in small animal medicine, osteoarthritis
is very likely the most under diagnosed and misunderstood rheumatic disease in
dogs. Part of the problem veterinarians face with OA is that it is a slow,
progressive, and often insidious problem. In the dog, primary OA is uncommon
and OA development always occurs secondary to another joint pathology. The
wide range of clinical signs makes OA a commonly misdiagnosed condition. The
exact number of dogs affected with OA is well over 20% and in cats over the age
of 10 it is estimated to be over 80%, probably closer to 95%.
Pathophysiology
Osteoarthritis is characterized by articular cartilage degeneration and changes in
the periarticular soft tissues (synovium and joint capsule) and subchondral bone.
Specifically, the pathologic changes of osteoarthritis encompass articular cartilage
degeneration, which includes matrix fibrillation, fissure appearance, gross
ulceration, and full-thickness loss of the cartilage matrix. This pathology is
accompanied by hypertrophic bone changes with osteophyte formation and
subchondral bone plate thickening. Failure to repair the damage affecting the
surface cartilage is a distinctive condition of OA. Failure of chondrocytes in injured
articular cartilage to restore a functional matrix in spite of high metabolic activity
remains a complex and challenging problem. What this says to the clinician now is
that there is no treatment regimen proven to arrest or reverse the cartilage
degeneration.
Treatment Goal
Current therapy is primarily palliative, aiming to reduce pain and inflammation and
maintain or improve joint function without altering the pathologic process in the
tissue. Remember, most OA in the dog and cat is secondary to some other
pathologic state, and thus the underlying cause must be identified in an attempt to
minimize the long-term effects. Certainly, efforts are being made to provide
treatments which may alter the course of the disease, but these therapies are still
to a large part unproven.
Treatment Plan
Management of OA should be thought of as a multi-step approach with four to five
important components. While some clinicians tend to reach for pharmacologic
management alone, this is usually unsuccessful without concurrent management
of exercise and weight reduction. Thus, starting to treat a patient with OA requires
a lengthy discussion of all aspects of management with the client. Our discussion
will follow the typical pattern we use in our practice. Remember, one must
examine each case differently, assessing the age, normal activity levels, and, most
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importantly, the owner's expectant activity levels of the animal. Success largely
depends on the accurate assessment of the client’s expectations for the pet.

Management Components
1. Weight Reduction
Weight control is necessary when dealing with OA. The vast majority of our
patients seen with clinical manifestations of OA are obese. Owner education and
proper dietary management must be considered in every case. In many cases, the
implementation of weight reduction with rest and exercise modification diminishes
or completely alleviates the clinical signs of OA.
2. Nutritional Support
The recent influx of diets on the market with a high N3:N6 fatty acid ratio is adding
a whole new area of intervention. It is important to understand that there is an
increase in N3 fatty acids in the diet and that specific N3 fatty acids are elevated
(EPA and DHA).
3. Exercise modification/Physical Therapy
Protecting the osteoarthritic joint from excessive mechanical stress may limit
clinical signs. Use of the joint in a manner that consistently results in discomfort is
generally believed to lead to acceleration of cartilage destruction. Most patients
with OA are comfortable with light to moderate exercise regimens that do not vary
significantly. Enforced rest and exercise modification is different for each animal,
but exercise extremes tend to exacerbate clinical signs. Swimming is a wonderful
minimal load exercise, and in many parts of the country is available nearly yearround to our patients.
4. Pharmacologic Management
Analgesic and anti-inflammatory agents are the most common final component in
the management of OA. However, there are some risks in using these agents, and
one must consider all the possible ramifications prior to their usage. In principle,
joint damage leads to an inflammation of the joint tissues, which may well result in
mediator release and progressive joint destruction. In line with this reasoning,
drugs which do interfere with inflammatory processes should reduce joint tissue
damage, thus they may be regarded as being of prophylactic and therapeutic
value. On the other hand, the main symptom of acute joint damage or acute
clinical signs of OA is pain, which is a physiological signal to protect the joint from
intensive and excessive use. The application of analgesic nonsteroidal antiinflammatory drugs (NSAIDs) reduces this pain symptom and may, therefore,
allow an overriding of this physiological warning signal. Under conditions in which
NSAIDs are given and the patient then obviously overuses the limb, such as
running a field trial, the use of NSAIDs is obviously destructive for the joint,
although it enhances the physiological and psychological well-being. This is
precisely why part of our whole treatment protocol specifically involves exercise
modification.
Monoclonal Antibodies, specifically Anti-Nerve Growth Factor, are now making
their way through clinical testing in both the dog and the cat and have been
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approved for use by regulatory agencies. There is some exciting new clinical data
supporting their use in our canine and feline OA patients.
Multimodal Therapy
There is a move towards greater use of a multimodal therapeutic approach to treat
chronic pain in human medicine, and a multimodal approach has been suggested
for the alleviation of chronic pain in veterinary species. The reason for suggesting
a multimodal approach for the treatment of chronic pain results from what is now
known about the changes induced in the central nervous system because of
chronic pain—that is, the constant input of noxious signals from the periphery.
Once generated, the noxious signal, in the form of an action potential, travels into
the dorsal horn of the spinal cord. As in the periphery, the dorsal horn contains
multiple transmitters and receptors, both those that have been identified, and
putative ones, including peptides (substance P, calcitonin gene related peptide
[CGRP], somatostatin, neuropeptide Y, galanin); excitatory amino acids
(aspartate, glutamate); inhibitory amino acids (gamma-amino-butyric acid [GABA],
glycine); nitric oxide; cholesystokinin; arachadonic acid metabolites; endogenous
opioids; adenosine; and monoamines (serotonin, noradrenaline).
A huge breakthrough in the understanding of nociceptive processing came when it
was found that the system was plastic - that inputs from the periphery could, via
activation of a variety of receptors (principally the NMDA receptor), produce
changes in the way nociceptive signals were processed in the spinal cord. The
characteristics of this receptor are such that with repeated stimulation, it can
produce a state of prolonged depolarization in the dorsal horn neuron. This cellular
‘windup’ is thought to produce the state of ‘central sensitization’ via the activation
of a variety of second messenger systems, and the production of NO, eicosanoids
and induction of immediate early genes. Central sensitization directly contributes
to injury or disease induced pain. This is done by causing amplification of the
signals and by altering processing of sensory information, such that previously
non-noxious signals are now encoded as noxious. The NMDA receptor, however,
appears to be central to the induction and maintenance of central sensitization.
Also, the use of NMDA receptor antagonists would appear to offer benefit in the
treatment of pain where central sensitization has become established (i.e.
especially chronic pain). Opioid receptors are well known to be involved in pain
states and the descending serotonergic system is known to be one of the body’s
endogenous ‘analgesic’ mechanisms.
Choosing the Right Combination of Therapies
How do we evaluate available information for its validity and applicability?
There are some basic questions that need to be answered for every type of study:
1. Are the results of the study valid?
2. What are the results?
3. Will the results help in caring for my patients?
It is important to understand the concept of a hierarchy of evidence. While every
piece of evidence arising from clinical research is important, there are intrinsic
quality differences that allow us to determine that some evidence is stronger and
can help us determine the best care for our patients.
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Weight Loss -What data is available to us?
There are several studies that provide data to support improved quality of life and
lameness in the dog. The data for all is of moderate quality.
Nutritional Support (Functional Foods) - What data is available to us?
High N3 fatty acid ratio diets – Several clinical trials were identified using a diet
high in N-3 omega (EPA and DHA) fatty acids. These studies identified assessing
potential effects on clinical signs associated with OA in dogs. An overall rating of
the strength of the evidence is moderate to high.
Exercise/Physical Therapy - What data is available to us?
There are limited studies that examine the effects of exercise on clinical
dysfunction associated with OA in dogs. The studies suggest some improvements
with different therapies. The data for all range from low to moderate quality and
strength.
Pharmacologic Management – What data is available to us?
NSAIDs
There are multiple studies to support the efficacy of NSAIDs for the treatment of
the pain and dysfunction of OA in dogs. There is a high level of confidence that the
data presented regarding the NSAIDs is valid, and the conclusions of the studies
are relevant to our patients. In a practical sense, we can have a high level of
comfort that NSAIDs are effective in treating the chronic pain and dysfunction
associated with OA.
Others – There are several products that have one study (usually small numbers)
that show some positive effects. These are difficult to evaluate and encompass
into our daily practice,
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Elbow Ostechondritis Dissecans (OCD): diagnosis
and results from surgical treatment
Boiocchi S. DVM, PhD, Dipl ECVS, Olivieri E. DVM, Vezzoni A. DVM, Dipl ECVS
Vezzoni Veterinary Clinic (Cremona - Italy)

Introduction
Osteochondrosis (OC) of the humeral trochlea has been reported for the first time
by Olson (1974) and since that time it has been recognized as an important cause
of front limb lameness in young dogs. The cause is not completely understood and
appears to be multifactorial with genetic (heritability ranges from 0.3 to 0.77),
dietary, growth rate, endocrine, and traumatic factors implicated. The role of
Incongruity (INC), particularly short radius is still unclear and debated. OC
represents a disorder of normal endochondral ossification that affects skeletally
immature dogs in which the growing cartilage has an abnormal maturation that
results in cartilage thickening due to the lack of transformation in bone tissue. This
process can be focal or multifocal, with a frequent bilateral involvement and it’s
widely described in the articular surfaces of the shoulder, elbow, stifle, and hock
joints. Progression of lesions to “Osteochondritis dissecans (OCD)“ is
characterized by cleavage or fracture of abnormal cartilage and typically results in
synovitis, effusion, and subsequently clinical signs.
More in detail, OCD of the humeral trochlea often occurs as part of the elbow
dysplasia (ED) complex and it can be diagnosed as a unique condition or in
association with medial coronoid process disease (MCPD) in growing dogs usually
between 4 and 8 months of age, more often males. The breeds most likely
affected are the Dogue de Bordeaux, Golden Retriever, Labrador Retriever,
Bernese Mountain Dog, and Newfoundland.
Radiographic examination is the most widely used tool with a medio-lateral view at
about 120° and a cranio-caudal oblique view with 15° of pronation. Generally, the
radiographic diagnosis of OCD does not present any difficulties. We consider it
extremely important to differentiate the initial forms of OC that do not require
sudden treatment from forms of OCD, in which a true osteocartilaginous flap has
formed and is partly raised or still in place. In cases of OC, which can be seen in
puppies 4 to 5 months of age, the only observable alteration is represented by the
flattening of the profile of the humeral trochlea, in the absence of radiolucency
areas. In some cases, it is possible to highlight a real osteochondral flap
associated with an underlying cuneiform radiolucent area, whereas in other cases
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only the irregularity of the joint profile of the humeral trochlea and slight
radiolucency is observed.
The use of CT has been reported with the advantage of more precise information
regarding the concurrent presence of MCPD and INC; in addition, CT allows us to
better evaluate the subchondral bone involvement and the true extension of the
lesion.
Even though no studies have demonstrated that surgical treatment gives a better
prognosis, the surgical approach is usually recommended to offer an improved
prognostic outcome. Several surgical approaches have been proposed starting
from reparative techniques such as removal of the cartilage flap associated with
abrasion arthroplasty (using a curette or high-speed burr) and penetration of the
subchondral bone (by drilling or microfracture). The addition of corrective
osteotomies involving the humerus or the ulna has been published with promising
results. The subchondral bone defect has been successfully treated with
reparative techniques such as osteochondral autogenous transfer (OAT) to create
a barrier against the synovial fluid and the clinical outcome was considered good
in the majority of cases, particularly when associated with a bi-oblique dynamic
ulnar osteotomy (BODPUO). Concerns regarding donor site morbidity and
invasiveness of surgical approach have been raised and more recently
osteochondral allograft transfer, synthetic osteochondral implants, and custommade synthetic resurfacing implants have been proposed.
When OCD is coexisting with MCPD and elbow incongruity, the prognosis is
generally considered more guarded secondary to the medial collapse of the joint
and the massive exposure of subchondral bone.
Our diagnostic and surgical approach is based on early diagnosis and consequent
early surgical treatment if needed to slow down the progression of the pathology.
We started to add ulnar osteotomies to our protocol due to the non-satisfactory
results we had with joint treatment alone.
Diagnostic and surgical approach for OCD cases (only OCD and OCD +
MCPD)
Early diagnosis and treatment in 4 to 5 months old puppies
Early diagnosis, when the dysplastic process is just starting, could intercept the
disease process at its early stage, even before clinical signs become manifested.
The goal is to detect the disease as early as possible, without waiting for
lameness.
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In 4 to 5-month-old puppies without clinical signs but with a radiographic diagnosis
of OC (flattening of the humeral trochlea) or initial forms of OCD, a distal dynamic
ulnar ostectomy (DUO) is performed as a unique treatment without joint
inspection. It is believed that this practice releases the pressure on the medial
coronoid processes and consequently on the humeral trochlea (definitive peerreviewed data to support this observation in vivo are lacking at this time). The
DUO procedure is performed subperiosteally by removing 4 to 5 mm of the ulna
with a rongeur, bite by bite, approximately 2 cm proximal to the distal ulnar physis.
The operated puppies are rechecked clinically and radiographically 3 to 4 weeks
later. In cases of worsening radiographic lesions or development of an
osteochondral flap, indicative of progression of the elbow dysplasia, conventional
joint inspection is carried out with arthroscopy, and if needed a more proximal
dynamic ulnar osteotomy (BODPUO) is performed. The indication of DUO can be
extended until 6 months in large breed dogs due to their residual growth but
further rechecks are always suggested.
In 4 to 5-month-old dogs presenting with lameness and radiographic signs of
OCD, arthroscopic treatment is performed in conjunction with DUO. In our Clinic
more severe forms, represented by the combination of OCD + MCPD, even in
young puppies are treated with BODPUO.

Golden retriever, 5 months. Bilateral DUO only. FU 1year
Treatment of OCD with or without MCPD in symptomatic puppies older than
5/6 months of age
In more severely affected puppies up to 12 months of age presenting with different
degrees of lameness an arthroscopic treatment is performed in addition to
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BODPUO with the aim to improve elbow congruity and possibly decrease the
progression of osteoarthritis.
Since 2012 we added to arthroscopic treatment a BODPUO as suggested and
later described by Fitzpatrick and colleagues. From August 2012 to July 2022 only
20 of the 431 elbows (4,6%) (17 dogs) were diagnosed with OCD as a unique
lesion involving the elbow. The most represented breed was Golden retriever (n=7;
35%), followed by Labrador retriever (n=2; 10%), Australian Shepherd (n=2; 10%),
Dogue de Bordeaux (n=2; 10%), Bernese Mountain Dog (n=2; 10%),
Newfoundland (n=2; 10%), instead Rhodesian Ridgeback (n=1; 5%), crossbreed
(n=1; 5%) and Akita Inu (n=1; 5%) were less represented. Dog age ranged from
5,5 to 14 months (mean 8,57 months; median 8,25 months); 85% was male
(17/20) and 15% was female (3/20). Right elbows were 13 (65%) and left ones
were 7 (35%). 14 of the 17 dogs (82,3%) had a bilateral ED, 7 of which had both
MCPD and OCD lesions in the opposite elbow and 3 only OCD lesions. 70% (14
of the total cases) had at least one OCD lesion in other joints (13/14 in the elbow,
5/14 hock (2 bilateral and 3 monolateral), 1/14 stifle, 1/14 shoulder. Eight of these
elbows had a long-term FU (between 2 and 4 yrs). Only in one bilateral case (a
Dogue de Bordeaux that underwent surgery at the age of 7,9 and 8,9 months), the
FU was judged very good with only slight progression of OA but without any
lameness at 4 years FU. Instead, in the other cases, there was a more severe
progression of OA associated in 2 cases with intermittent lameness. This is
probably due to the severity of the lesion at the time of surgery and also to the
precocity of intervention in relation to the patient size.

Dogue de Bordeaux
Arthroscopy + BODPUO at
7,9 and 8.9 months
FU 4 yrs
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Instead, 137 of 431 elbows were affected by both OCD and MCPD and 46,7% of
these (n=64) were Labrador retriever, 22,6% (n=31) Golden retriever, 6,5% (n=9)
Australian Shepherd and 24,2% consists of other 16 breeds (n=33). Dog age
ranged from 4,6 to 13,9 months (mean 8,38 months; median 8 months). In 26
cases with a FU longer than 1 year we observed OA progression, mild in some
cases and more severe in others.
Even surgical treatments are not able to stop the OA progression but they
generally lead to better clinical outcomes and reduced lameness at least for the
first years after treatment. A poorer outcome was seen in dogs with combined
MCPD and OCD especially when arthroscopic signs of medial compartment
overload are detected.
Treatment of OCD with or without moderate to severe MCPD in adult dogs
In young adult symptomatic dogs, not responsive to conservative treatment, our
surgical approach starts with arthroscopy and when OCD is the only disease
diagnosed, without further cartilage damage in the joint, simple flap removal and
subchondral bone treatment, if needed, is performed. Further rechecks are always
suggested to investigate the need for additional treatment such as PAUL. On the
other hand in cases with concurrent medial compartment disease, the majority of
them, we add the PAUL technique to unload the medial compartment. Our
inclusion criteria are becoming more strict in the last few years and we suggest
PAUL only if the range of motion of the elbow is slightly reduced.
Conclusions
The long-term prognosis remains reserved and depends mainly on the severity of
the pathology itself and on the type and timing of surgical treatment performed.
The weight of the dog and the daily habits can influence the outcome too, for these
reasons the owners should be instructed to perform regular rechecks, decrease
high-impact physical activity, avoid any type of sporting or working activities, and
maintain a slim body habitus.
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Radiological investigation of the elbow joint: for
clinical patients and for ED screening according
to IEWG
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The diagnosis of elbow dysplasia (ED) in lame dogs is made from a
combination of clinical signs, palpation of the joints, and medical imaging. A
wide range of imaging techniques are available, but the “perfect” imaging
protocol does not exist as each modality has his strengths and limitations.
Radiography is still the standard imaging modality for diagnosis and grading
ED in the dog.
In diagnosing ED there two different issues: there is the need for selecting ED
free breeding stock and there is the diagnosis of the condition in the individual
patient presented for forelimb lameness. For selection purposes, the secondary
degenerative joint (DJD) changes and signs of the presence of a primary lesion
are scrutinised by means of radiographs and most of the individuals are not
suffering lameness. For the individual patient the early diagnosis of the primary
lesion is very important because an early treatment guaranties a better prognosis.
Screening of ED is based on the protocol, which contains different classifications,
of the International Elbow Working Group (IEWG). Joints are radiographically
assessed for the presence of osteoarthrosis and for signs of any primary lesion.
The incidence of other abnormal findings should be noted as well. Grading
osteoarthrosis is based on the height of the osteophytes. The primary lesions
include malformed and fragmented medial coronoid process (FCP) of the ulna,
ununited anconeal process (UAP) of the ulna, osteochondritis dissecans (OCD)
of the medial portion of the humeral condyle, and joint incongruity. Other
abnormal findings involve the presence of periarticular mineralisation’s, signs of
opacities in the flexor tendons or avulsion of the flexor tendons and incomplete
ossification of the humeral condyle, these are not considered as being ED.
The scheme of scoring elbow findings on radiographs according to the IEWG:
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The appearance of a primary lesion results in ED score 3. In cases there is
suspicion of a primary lesions, the score is ED 2.
Sclerosis is an increased radiopacity of the proximal aspect of the ulna adjacent
to the trochlear notch and caudal to the coronoid process. In the literature it is
been termed as ulnar trochlear sclerosis, subcoronoid subchondral sclerosis,
sclerosis of the trochlear notch, and subtrochlear sclerosis. It is reported as an
early indictor for FCP. Sclerosis is evaluated by visual assessment of the bone
radio-opacity. It is a subjective parameter and the interpretation depends on the
experience of the observer. Different studies are available about quantifying
sclerosis by measurement and scaling.
The scoring system is not uniform across different countries and some of them
only evaluate arthrosis. Dogs need to be re-scored is they are used for breeding
in countries using a different scoring system. Several radiographical views are
described to assess the diagnosis of ED.
A mediolateral view of each elbow is the absolute minimum required for scoring
elbow joints. The evaluation of the medial coronoid process, incongruity, and the
presence of osteophytes is best performed based on 2 mediolateral views, the
neutral or extended (100°-120° opening angle) and the flexed (40°-60° opening
angle) position. Many OC lesions are missed on these mediolateral projections.
To evaluate the medial humeral condyle for the presence of OC, an additional
projection is recommended, the craniocaudal view with 15° limb pronation.
Other described views are the mediolateral neutral view with 15° of exorotation
(supination) and the distomedial-proximolateral oblique view. On these
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projections, the identification of anomalies and fragmentation of the medial
coronoid process in dogs is enhanced, compared with other radiographic views
but is not widely used. The detection of a sesamoid bone in the tendon of the
supinator’s muscle origin is of relevance since it can be mistaken for other
pathologies and fragmentation of the bony structures. A recent study revealed a
positive correlation between the existence of supinator sesamoid bones and ED.
A study, compared radiographic, CT and arthroscopic findings in a population of
90 dogs that
presented with elbow lameness. Three standard radiographic views (lateral
extension, lateral flexion and a 15° oblique cranio-medial caudo-lateral) when
compared with CT presented a sensitivity of 97% and a specificity of 64%. In
another recent study in 424 elbows screened for ED, the sensitivity and specificity
were 65% and 93% respectively. Based on these results radiography remains a
good imaging tool for screening purposes. However, in cases where radiographic
signs of medial coronoid disease are not clear and in appeal cases; CT remains as
the imaging technique of choice.
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The IEWG certificate for radiological investigation of the elbow joints.
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International Elbow Working Group
The International Elbow Working Group [IEWG] was founded in 1989 by a small group of
canine elbow experts from the USA and Europe to provide for dissemination of elbow
information and to develop a protocol for screening that would be acceptable to the
international scientific community and breeders.
The annual meeting is organized for the purpose of exchanging information and reviewing
the Protocol. All interested persons are invited to attend the meeting and to participate in its
activities.
The IEWG is an affiliate of the WSAVA.
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