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Humeral osteochondrosis in dogs: Long-term outcomes of 10 clinical cases
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ABSTRACT: Humeral osteochondrosis (HO) is a complex growth cartilage disorder characterized by disruption in
the process of endochondral ossification. This disorder, often seen in dogs, involves the separation of a segment of
articular cartilage from the underlying bone, leading to degenerative joint disease and lameness. This retrospective
study aims to compare the outcomes of conservative and surgical treatment of HO in ten instances. The study
was conducted at the Surgery and Obstetrics Unit of the Companion Animal Clinic, Department of Veterinary
Medicine, Aristotle University of Thessaloniki, Greece. Nine client-owned dogs of varying breeds, both sexes,
aged 4-8 months, and weighing 10-35 kg participated in the study. The duration of lameness prior to their first
consultation ranged from 1 to 3 months. All participants were thoroughly examined clinically, orthopaedically
and radiographically. This helped in determining both the location of osteochondrosis, whether in the shoulder or
elbow joint, and the degree of severity. One dog, diagnosed with bilateral HO, accounted for two of the ten cases.
Nine cases exhibited lesions on the caudal aspect of the humeral head, whereas one showed them in the medial
part of trochlea humeri. Six cases underwent surgical treatment, which included the removal of the cartilage flap,
curettage, and drilling of the subchondral bed. The remaining four cases received conservative treatment such
as activity restriction, weight reduction and administration of non-steroidal anti-inflammatory drugs. Progress
was evaluated through a dog mobility questionnaire completed by the owners. Findings showed that 1-month
post-operation, surgically treated dogs, except for two, returned to full activity. The two exceptions experienced
low-grade lameness post-strenuous exercise. Dogs receiving conservative treatment were not restricted, and their
response to medical therapy varied, showing degrees of lameness, especially when conditions were favorable for
the manifestation of osteoarthritis. The results obtained suggest that dogs treated surgically demonstrated better
long-term functional outcomes compared to those treated conservatively. Recurrent lameness in some of them
appears to be due to the development of degenerative changes in the joint.
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INTRODUCTION

steochondrosis is a condition caused by focal

disturbance of the endochondral ossification in
the growth plate and joint cartilage. The stage of the
disease, resulting in an articular osteochondral flap
accompanied by joint inflammation, is designated
as osteochondritis dissecans (OCD) (LaFond et al.,
2002). This condition predominantly affects rapid-
ly growing male dogs of medium, large, and giant
breeds, with clinical signs usually appearing between
4 and 7 months of age (Milton, 1983; Denny and
Butterworth, 2000; LaFond et al., 2002; Vezzoni
et al., 2020). Research strongly suggests that the
disorder is initiated by failure of blood supply to
the growth cartilage (Ytrehus et al., 2007), causing
an increase in articular cartilage thickness and focal
chondronecrosis (DeCamp et al., 2016). This leads
to the loss of chondrocytes in the deeper layers of
cartilage and the formation of cracks where calcified
and non-calcified tissues meet. These cracks result
in detached cartilage fragments, known as ‘joint
mice’ (Harari, 1998; Kuroki et al., 2005; Ytrehus et
al., 2007), which may be absorbed by synovium or
remain loose within the joint. As these fragments
can grow due to nourishment from synovial fluid
(DeCamp et al., 2016), osteoarthritis and lameness
might occur in dogs older than 2 years (Denny and
Butterworth, 2000).

Commonly suggested causes of osteochondrosis
include heredity, rapid growth, anatomical structure,
trauma, and dietary imbalances. However, the most
compelling evidence supports only genetics and an-
atomic conformation, particularly the inheritance of
specific joint shapes, as significant contributors to
joint lesions (Grendalen, 1974; Ytrehus et al., 2007).
While there is little evidence to suggest that excess
body weight directly causes osteochondrosis, it may
influence its progression into osteoarthritis (Ytrehus
et al., 2007). Early recognition of OCD (at 4 to 6
months old) can allow for conservative treatment,
such as rest and a diet reduced in calories and calci-
um, with the goal of preventing the formation of flaps
(DeCamp et al., 2016). Except for recommendations
for restricted activity, it may sometimes be neces-
sary to use non-steroidal anti-inflammatory drugs
and painkillers to prevent excessive discomfort and
lameness (Denny and Butterworth, 2000).

When diagnosed between 4 to 6 months of age,
some syndromes in which flap has not been formed
like osteochondritis dissecans of the shoulder may
be treated with rest and a decreased caloric diet.

Surgical treatment is indicated in any dog older than
6 months who has shown consistent lameness and
displays a clear radiographic lesion (Milton, 1983;
DeCamp et al., 2016). The surgery’s objectives are
the debridement of the flap or joint mice and of any
cartilage which is not adhered to the underlying bed.
In cases where the defect is surrounded by sclerotic
borders abrasion arthroplasty, curettage, forage, or
micropick treatment are chosen as palliative tech-
niques (De Camp et al., 2016). Curettage or micro-
picking of the exposed subchondral bone to produce
a bleeding bed and facilitate its repair through the
formation of fibrocartilage is often advocated. The
cells responsible for producing this fibrocartilage
are pluripotential mesenchymal cells that migrate
in from subchondral bone (Butterworth and Pettitt,
2018).

For chronic cases, removing osteophytes can be
beneficial in alleviating symptoms (Milton, 1983).
Bilateral radiographic shoulder OCD is reported in
27% to 68% of cases. However, surgical treatment
in both sides is recommended only in cases of pain
on shoulder hyperextension (DeCamp et al., 2016).
This study’s goal is to assess long-term outcomes
for dogs receiving either surgery or conservative
treatment for HO.

MATERIALS AND METHODS

We conducted a retrospective study of the clinical
records from nine dogs diagnosed with HO at the
Aristotle University of Thessaloniki’s Companion
Animal Clinic in Greece, within the Surgery and
Obstetrics Unit, between 2006-2017. Dogs with pel-
vic limb lameness and with neurologic disease were
excluded. Of the examined dogs presented with tho-
racic limb lameness, dogs were only included in the
study if they exhibited typical OCD lesions located
in the caudal central aspect of the humeral head or
the medial part of trochlea humeri, as demonstrated
through radiography.

The initial examination recorded the dog’s his-
tory, including its nature, lameness occurrences and
type, physical activity, pain presence, and food type
and quantity. It also included a physical and ortho-
paedic examination of the affected thoracic limb,
with findings documented in the clinical records.
Each affected joint was assessed to identify any
pain during hyperextension and hyperflexion. After
the physical examination and while the dogs were
anesthetized, a radiological examination using me-
dio-lateral and ventro-dorsal views was conducted,
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while in some cases computed tomography(CT) and
magnetic resonance imaging (MRI) were also used.

For our study, we retrospectively graded the se-
verity of lameness in limbs affected by HO, using
information from clinical files. We classified lame-
ness during standing, walking, and running into six
grades (Table 1).

Group surgically treated

In all cases that received surgical treatment, the
dogs were given general anesthesia and underwent
aseptic preparation prior to the surgery. They were
positioned in lateral recumbency with the affected
limb uppermost in a neutral position.

The shoulder arthrotomy was performed us-
ing a caudo-lateral approach, while a medial
approach was employed for the elbow arthrot-
omy. In the first case, a skin incision was made
initially from the distal end of the scapular spine
curving toward the mid humerus. After subcuta-
neous tissues and deep fascia are incised, blunt
dissection of the omobrachial fascia to delimit
the acromial and scapular portions of the deltoi-
deus muscle. After their retraction, the joint cap-
sule was incised and the humerus was internally
rotated and the caudal aspect of the humeral
head was examined. In the case of elbow OCD,
a curved incision over the medial epicondyle
extends from the distal third of the humerus
to the proximal third of the antebrachium was
performed. An L-shaped incision was made
through the joint capsule and medial collateral
ligament and the antebrachium was pronated
and abducted. We detached the cartilage flap
from the surrounding cartilage at the top or inner

Table 1. Lameness scale (Krystalli et al., 2023).

top part of the lesion (Fig. 1, 2). We removed
the flap by inserting a freer periosteal elevator
between the subchondral bed and the cartilage
flap. Then, a twisting motion was applied.

The subchondral bed, left behind after the
cartilage flap removal, underwent both visual
inspection and probing. The cartilage flap was
detected attached to the subchondral bone in 4
cases (No=4, No=6, No=7, No=10) and as joint
mice in the caudal aspect of humeral head in
the rest of them. All loose cartilage not firmly
attached to the subchondral bone was discarded.
Edges of the cartilage were neatly trimmed using

Figure 1. Intraoperative photograph of
osteochondritis dissecans lesion in the humeral
head.

Degree of ~ Limb’s Weight Bearing Characterization
Lameness  Description Stance Walk Run of Lameness
0 Full (normal) weight bearing ... .. . Absence
1 Partial weight bearing: hardly visible ... .. L. Light
2 Partial weight bearing: easily visible ... L. L Mild
3 I;Io weight bearing: intermittent, sporadic (<I:5) Moderate
. L . -1
4 I;Io weight bearing: intermittent, frequent (>1:5) Severe
5 No weight bearing: continuous .. . Not functional

Degree of lameness = (S + W + R)/3

*: limb lift frequency per 5 steps.
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Figure 2. Osteochondritis dissecans lesion of
the medial humeral condyle exposed by medial
approach with transection of the pronator teres
muscle and medial collateral ligament.

a small bone curette ata 90° angle with respect
to the cartilage.

When the lesions were covered by seemingly nor-
mal fibrocartilage the disruption of the subchondral
bed was deemed unnecessary. On the other hand,
those lesions partially covered by regenerating fibro-
cartilage were pricked with small holes using Stein-
mann pins (1.2-1.5 mm diameter) until the bone bled
and the edges were also trimmed. Lesions, where
only subchondral bone was present, were gently
curetted until bleeding occurred.

During the postoperative period, NSAIDs, like
firocoxib (5 mg kg ' sid) (Previcox, Boehringer Ingel-
heim Vetmedica GmbH, Germany) and carprofen (4
mg kg'sid) (Rimadyl, Zoetis, London, UK ), were
administered for a duration of 7 to 10 days. Rest
and restriction of physical activity were advised for
a period of 4 to 6 weeks.

Group conservatively treated

For conservative treatment cases, a combination
of rest and regulated exercise was employed. Pain
and lameness were alleviated using analgesics and
anti-inflammatory drugs like carprofen and firocox-
ib. Additionally, dogs were put on a restrictive diet
comprising a well-balanced dog cereal diet, with
a lowered caloric intake and cessation of calcium
supplements.

Owner questionnaire
Dog owners were asked to complete a mobility ques-
tionnaire for their pets. They were required to assess

and grade their dogs’ lameness after treatment and
after periods of extended rest or activity, using a
6-point scoring system. They were also asked to
evaluate the efficacy of pain relief and the level of
their dogs’ activity compared to before the onset of
lameness. The questionnaire concluded with inqui-
ries about exercise restrictions for the dogs and the
owner’s satisfaction with the results (Table 2 and 3).

RESULTS

The study group comprised 9 dogs aged 4 to 8
months (median: 8). The body weight of treated
animals ranged from 10 to 35 kg (median: 24.95).
Our study encompassed various dog breeds, most
commonly the English Setter (Table 4).

The rest of dogs’ breeds were Labrador, Cane
Corso, Dogue de Bordeaux, Pitbull and Mongrel.
The group consisted of 4 females and 5 males. Eight
dogs were diagnosed with unilateral HO and one
with bilateral shoulder OCD. However, surgical in-
tervention was performed only on one limb. This
dog was counted as two cases and thus the final
cases turned into ten (six surgically treated and four
conservatively).

The majority of cases reported a gradually in-
creasing lameness that was exacerbated by physical
activity. Only two examples (No=1, No=10) cited a
major trauma event as the cause of sudden lameness.
In all instances, the reported lameness lasted from 1
to 3 months prior to the dog’s first veterinary clinic
visit. While three dogs (No=2, No=5, No=6) were
fed only dry food, four (No=1, No=4, No=8, No=9)
had a mixed diet of dry and homemade food, and
one (No=7) was exclusively given homemade food.
Five of the dogs (No=1, No=7, No=8, No=9, No=10)
received dietary supplements, such as high-calcium
and Bones And Raw Food (BARF) diets, cod liver
oil, multivitamins, and chondroprotective supple-
ments, for a single month.

The gait evaluation revealed grade 1 (No=2,
No=3, No=7, No=9, No=10) and grade 2 lame-
ness (No=1, No=4, No=5, No=6, No=8). The dogs
showed considerable pain during the orthopedic as-
sessment of their affected joints. Muscle atrophy in
the impacted limb was noted in two instances (No=2,
No=10). Crepitus could be felt in four cases (No=2,
No=5, No=8, No=9). Subchondral bone lesions were
detected on the medial humeral condyle in one case
(No=4) (Fig. 3) and at the rear of the humeral head
in the remaining cases (Fig. 4).

Three cases (No=7, No=8, No=9) were diagnosed
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Table 2. Questionnaire for conservative treatment

Registration number:.............. ...
Presentation date:..................
OWNET ...
Phone number:.......... ...
Dog’s characteristics: Male 00 Female O NeuteredO
ALC.ii i Breed.........oooiiii,
Name......ooovvviiiiieiiieinnn, Weight........ooooviiiiiinnn.
Disease:

Osteochondrosis of humeral head O
Osteochondrosis of medial part of humerus trochlea OJ
Completed questionnaire: Yes(d No O
1. Nutrition
1.1. Kind of nutrition
DF O CFO............
Barf O Other O........
1.2. Dietary supplements
Yes O No O
Formulation..................ooooevieann.
Duration of administration...............
2. Lameness
2.1. Duration........................
2.2.Grade: © ©® @ ® ® ®
3. Analgesia
3.1. Yes O No O

3.4. Was analgesia useful? Yes O No O Possibly OO
4. Restriction
4.1. YesOd NoO

4.4. Was restriction useful? Yes O No O Possibly O
5. Physical therapy
5.1. Yes O No O
5.2. Kind: Passive movements 0 Swimming [0 Bathtub OJ
5.3. Frequency.....c.oovvvviiiiiiiinineannn.,
5.4. Duration.............cooeeeeinnnn.
5.5. Was analgesia beneficial? Yes O No O Maybe
6. Does the dog appear lame after exercise?
6.1. Yes O No O
6.2. Grade: © ® @ @ @ ®
6.3. Does the lameness reduce after rest? Yes O No O
7. What kind of exercise do you use to keep your dog active?
Walking on a leash O
Free running O
Swimming O
Other D0 o e
8. Assessment of dog’s postoperative clinical condition
1. Worsening O
2. Stable O
3. Small improvement O
4. Great improvement OJ
5. Full recovery O
9. If you had to decide again, would you choose conservative treatment?
Yes O No O

J HELLENIC VET MED SOC 2025, 76 (2)
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Table 3. Questionnaire for surgical treatment

Registration number:........................
Presentation date:.................. Surgery’s date:.....................
OWIICT I
Phone number:................
Dog’s characteristics:  Male 0 Female OO0 NeuteredO

ALe.iiiiii Breed......coooviiiiiiiiiin

Name.....ooeveiviiiiiiiiine, Weight.......oooooi,
Disease:

Osteochondrosis of humeral head O
Osteochondrosis of medial part of humerus trochlea OJ
Completed questionnaire: Yes[ No O
1. Nutrition
1.1. Kind of nutrition
DF O CFO............
Barf O Other O........
1.2. Dietary supplements
Yes O No O
Formulation...............oooiiiiiinnn.
Duration of administration...............
2. Preoperative Lameness
2.1. Duration........................
2.2.Grade: © ® @ @ @ ®
3. Post-operative lameness
Time & lameness grade

. I*week: © ® @ ® ® ©®

o 15t month: © O 06 ® 6
. 6™ month: (ONONGEONONO)
4. Analgesia

4.1. Yes O No O

4.2.D1UZ e

4.4. Was analgesia useful? Yes 00 No O Possibly O
5. Restriction
51. YesO NoO

5.4. Was restriction useful? Yes 0 No O Possibly O

6. Physical therapy

6.1. Yes O No O

6.2. Kind: Passive movements O Swimming O Bathtub OJ
6.3. Frequency.........cooevviiiiiniiiinnn.

6.4. Duration............c.cooeveininn.

6.5. Was analgesia beneficial? Yes [0 No OO Maybe O

7. Does the dog appear lame after exercise?

7.1. Yes O No O

7.2.Grade: © ©® @ @ @ ©

7.3. Does the lameness reduce after rest? Yes O No O

8. What kind of exercise do you use to keep your dog active?
Walking on a leash O

Free running OJ

Swimming OO0

Other D0 Lo
9. Assessment of dog’s postoperative clinical condition

1. Worsening O

2. Stable O

3. Small improvement CJ

4. Great improvement O

5. Full recovery O

J HELLENIC VET MED SOC 2025, 76 (2)
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Table 4. Summary of treated animals

Treated animals

Ordinal -

Number Age Weight Limb  Grade of Duration of “Method of

(n) Breed (months) Gender (kg) lameness lameness treatment

(months)

1 English Setter 8 Male 18.5 Right 2 2 Conservative

2 English Setter 8 Male 20 Left 1 1 Conservative

3 Mongrel 4 Male 10 Left 1 1 Conservative
Dogue de . .

4 Bordeaux 8 Male 31 Right 2 1.5 Surgical

5 Pitbull 8 Male 29.9 Right 2 2.5 Surgical

6 Cane Corso 7,5 Female 35 Right 2 1 Surgical

7 English Setter 7 Female 13 Left 1 1 Surgical

8 Labrador 8 Female 30 Left 2 2 Surgical

9 Labrador 8 Female 30 Right 1 26 Conservative

10 English Setter 7 Female 15.6 Left 1 3 Surgical

Figure 4. Lateral radiograph of the shoulder

Figure 3. Craniocaudal radiograph of elbow joint showing an oval radiolucent area (white
showing a large lateral condylar lucent defect arrow) measuring on the caudal aspect of the
(white arrow) with a sclerotic margin. humeral head.
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using CT (Fig. 5), while MRI revealed a signifi-
cant subchondral bone defect in the humeral head’s
caudal-medial area and minor left shoulder joint
effusion in the final case (Fig. 6). Four cases under-
went surgery, while six others were treated conser-
vatively. We recommended surgery in the following
situations: 1) Pain elicited on shoulder extension
or flexion. 2) No other radiographic lesions of the
forelimb were found. 3) The shoulder lameness had
persisted after 6 122 months of age. 4) A cartilage
flap or “joint mouse” was confirmed radiographical-
ly. Postoperative outcomes were gathered through
phone interviews with the pet owners. However, two
dogs (No=3, No=5) could not be tracked due to out-
dated contact information.

Two dog owners who opted for conservative
treatment noticed an improvement in their dogs’
lameness following anti-inflammatory medication
(No=2, No=9). However, they did not restrict their
dogs’ physical activities. In two instances (No=1,
No=9), grade 2 lameness was noticeable post-ex-
ercise and in one of them (No=9) exhibited grade
2 lameness during periods of high humidity. The
owners chose different exercise routines for their
dogs: two allowed their dogs to run freely (No=1,
No=2), while one preferred walking their dog on a
leash combined with running (No=9). All of them
favored conservative treatment again, praising the
effectiveness of analgesics or the dogs’ purpose for
hunting and competition.

In the group that underwent surgery, the dogs
refrained from using the affected limb for one week

Figure 5. CT image of shoulder joints reveals an
empty ovoid defect of the humeral head (yellow
arrows) with a displaced loose osteochondral
fragment.

Figure 6. A typical appearance of an
osteochondritis dissecans lesion on MRI.

The black arrow delineates the associated
hyperintense bone marrow lesion of the caudal
part of humeral head.

after the operation. In four cases, the dogs returned
to full activity within a month, except for one that
exhibited grade-1 lameness (No=8). Six months
postoperative, all dogs showed no signs of lame-
ness. The owners expressed satisfaction with the
pain medication, and they found it helpful to restrict
their dogs’ postoperative activities to short, leashed
walks with running and jumping limitations. Howev-
er, for two instances, these restrictions were applied
differently; in one case, activity was limited only for
2 weeks (No=5), and another dog was not restricted
at all (No=8).

These restrictions were reportedly beneficial for
dogs’ mobility. Three dogs were exercised with free
running (No=4, No=7, No=10), one with leashed
walks (No=6), and one dog used a combination of
both methods (No=8). Following the exercise, one
case showed a grade 2 lameness (No==8) and another
a grade 1 (No=10). Rest alleviated the lameness in
both cases.

According to the owners’ assessment, the out-
comes of surgically treated dogs were excellent for
four dogs (No=4, No=6, No=7, No==8) and very good
for one (No=10). For the conservatively treated dogs
there was no improvement in one dog (No=1), a
little improvement in another one (No= 2) and big
improvement in one (No=9). Interestingly, during or-
thopedic re-examination at 1 and 3 months post-op-
eratively for one dog (No=5), crepitus was detect-
ed during hyperextension of the affected shoulder
joint. Six months after the operation, this same dog

J HELLENIC VET MED SOC 2025, 76 (2)
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exhibited crepitus and low-grade pain, identifiable
by dilated pupils and elevated heart and respiratory
rates may be because of the developed secondary os-
teoarthritis. Despite this, all gait evaluations yielded
no signs of lameness. However, the owner described
occasional lameness, notably after lengthy periods
of rest, that lessened after walking.

The dog previously treated for bilateral shoul-
der OCD (No=8, No=9) was re-examined 6 years
postoperative. The dog showed grade 1 lameness in
its right conservatively treated thoracic limb. Upon
palpation, crepitus was detected in the right thoracic
limb, and pain was observed during hyperextension
and hyperflexion in both thoracic limbs; however,
the pain was more severe in the right thoracic limb,
as indicated by increased muscle tone and resistance
to examination. Contrastingly, symptoms in the left
thoracic limb included dilated pupils (mydriasis)
and an elevated heart and respiratory rate. The dog
weighed 46 kg at the time of the follow-up examina-
tion. Radiologic findings showed a cartilage flap and
osteosclerosis of the shoulder’s articular surfaces of
the limb treated conservatively (Fig. 7), and osteo-
phytes in the limb that underwent surgery (Fig. 8).

G w‘ ‘.: R

-

Figure 7. Secondary degenerative changes
(osteophytes) were observed on a surgically
treated shoulder.

Figure 8. Cartilage flap and articular surface’s
osteosclerosis in the shoulder joint of a
conservative treated limb.

DISCUSSION

HO is relatively infrequent in the broader scope of
orthopedic diseases. Biezynski et al. (2012) con-
firmed this fact. Out of 2000 surgeries conducted
over 2 years, only 36 were for OCD treatment. Lit-
erature suggests various risk factors, with hereditary
and anatomical conformation appearing as signifi-
cant contributors to osteochondrosis. Its prevalence
varies across different breeds (Ytrehus et al., 2007),
with large and giant breeds — specifically Labrador
Retrievers, Newfoundlands, and Rottweilers — being
most at risk (Slater et al., 1991).

Our findings correlate with literature data, with
50% of incidents relating to large-breed dogs. How-
ever, our study also reinforces the minority of liter-
ature which mentions that medium breeds are also
susceptible to HO (Biezynski et al., 2012). In a pre-
vious retrospective case-control study on OCD by
Slater et al. (1991), male dogs had increased vulnera-
bility to shoulder joint pathology due to the influence
of sex hormones (Milton, 1983). Nevertheless, our
study did not find a significant discrepancy between
male and female patients, possibly due to the limited
sample size.

J HELLENIC VET MED SOC 2025, 76 (2)
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Nutritional factors that cause an imbalance in
calcium-phosphorus ratios have been implicated as
significant contributors. Five cases involved dietary
supplements (No=1, No=7, No=8, No=9, No=10).
Ytrehus et al. (2007) propose that increased body
weight may hasten the transition from osteochon-
drosis to osteoarthritis, as observed in our study in
the case of bilateral HO. The histories of two cases
showed links to an injury, which, according to Yt-
rehus, does not seem to be a crucial factor in etio-
pathogenesis. In these cases, trauma could cause a
vertical fracture of abnormal articular cartilage and
the formation of the cartilage flap. In most cases,
lameness gradually worsened over time, particularly
after intense exercise. This supports the findings of
Vaughan and Jones (1968), who studied 22 dogs
with shoulder OCD.

For diagnostic purposes, our patients primarily
underwent clinical and radiological examinations. In
four specific cases where survey radiography did not
reveal cartilage lesions, we used MRI and CT scans.
MRI was employed in one case, and CT scans were
used in three. The inability of mediolateral views
to detect the flap has already been reported and for
this reason the supinated-mediolateral one has been
recommended for the visualization of the caudal and
central portion of the humeral head (Callahan and
Ackerman, 1985).

Our study involved performing caudolateral ar-
throtomy with the objective of segmenting and erad-
icating the affected articular cartilage piece while
also invigorating the tissue within the injured area
to promote fibrocartilage growth. Generally, both
of three basic arthrotomy techniques (craniolater-
al, caudolateral and caudal) require myotomy and
tenotomy and are considered to be more traumatic
resulting in longer recovery time and in more intense
analgesic forms. When the caudolateral approach
with the retraction of the teres minor muscle com-
pared with a craniolateral approach with tenotomy
of the infraspinatus muscle, an increased joint exten-
sion and range of motion and a better visualization
of the articular surface was observed in the first one
(McLaughlin and Roush, 1995; Amsellem, 2011).
Punzet et al. (1974) described an approach provid-
ing an articular access between the distal segment
of the supraspinatus muscle and the infraspinatus
tendon. One decade later, Cheli et al. (1985) pro-
posed a modification of this approach by position-
ing the shoulder in hyperflexion. The original Cheli
approach was further modified by Vezzoni creat-

ing a limited open approach without humeral head
luxation. However, shoulder’s hyperflexion leads
to collapse of the caudal portion of the joint. For
this reason, the repositioning of the shoulder into a
neutral position and the application of distal traction
while flushing the caudal joint space was suggested
in order to mobilize and collect detached flaps (Vez-
zoni et al., 2021). Due to the limited quantity and
quality of newly formed fibrocartilage, restorative
methods like osteochondral autograft implantation
are being advanced (Adamiak et al., 2007). However,
this method is restricted by donor site availability
and morbidity (Cook et al., 2008; Fitzpatrick et al.,
2012; Cinti et al., 2022). Synthetic osteochondral
resurfacing implants is another technique indicated
for large shoulder and stifle OCD lesions in dogs
with the limitation of the size and shape of com-
mercially available implants (Murphy et al., 2019).
The idea of patient-specific implant was developed
and implemented with the use of 3-D printed sur-
gical guides (Mosser et al., 2023; Schmierer and
Bottcher, 2023; Sutalo et al., 2024). As part of the
effort to form hyaline or hyaline-like cartilage, the
intraarticular injection of platelet-rich plasma (PRP)
or mesenchymal stem cells (MSCs) or their combina-
tion has been proposed in both human and veterinary
medicine as an adjunct modality of the conservative
and surgical treatment (Franklin et al., 2018; Sharma
etal., 2018; Sanchez et al., 2019; Sasaki etal., 2019;
Domaniza et al., 2023).

In our group that underwent surgery, lameness
was no longer an issue 6-month post-operation.
However, one overweight dog that was not given
restrictions showed grade 2 lameness after exer-
cise, and another displayed mild, barely noticeable
lameness. In both instances, the lameness receded
after rest. It is worth noting that according to the
literature the limb’s function is not fully restored
after surgical treatment in the cases of elbow OCD.
This is explained by the inevitable development of
osteoarthritis in this joint (DeCamp et al., 2016;
Fossum, 2019).

Non-surgical treatments for joint discomfort in-
clude exercise restriction, rest, and the use of an-
ti-inflammatory medications. Some suggest liberal
activity to encourage the detachment of cartilage
flaps, which could initiate healing. However, the
presence of these flaps in the joint might lead to sec-
ondary osteoarthritis. It is generally recommended
that conservative treatment be used for patients un-
der 6 months with small lesions, minimal lameness,
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and no loose bodies (Milton, 1983). If “joint mice”
develop, pain relief typically occurs within a 1 or 2
weeks. Conservative medical therapy is also suggest-
ed in these situations (Novotny and Runyon, 1986).
In our study, we assigned exercise restrictions, but
dog owners did not consistently implement these.
The dogs’ lameness improved with anti-inflamma-
tory medication, but symptoms remained percepti-
ble after intense exercise or during periods of high
humidity, likely due to degenerative joint disease.

Different surgical techniques are currently uti-
lized to treat articular cartilage defects. Traditional
methods, including cartilage flap removal and the
drilling of the subchondral bone plate, intend to
promote fibrocartilage growth, which is incapable
of withstanding ongoing stress, often resulting in
secondary degenerative joint disease. New prom-
ising methods are under development for the treat-

ment of articular cartilage lesions related to OCD.
Nevertheless, due to the limited number of clinical
publications that employ objective measures when
reporting outcomes, additional research is required.

CONCLUSIONS

In conclusion, in our Clinic, HO mainly affected
dogs of medium and large breeds. The diagnosis was
based on orthopedic and radiographic examinations
of the affected shoulder or elbow joints. We have
found surgical treatment to be more effective for our
patients, while conservative methods have yielded
less satisfactory results for lameness in dogs. In most
cases, lameness recurs under favorable conditions
due to osteoarthritis.
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