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ABSTRACT

Background: Hypertrophic osteodystrophy is an orthopedic disorder that primarily affects rapidly growing dogs. Although
the exact etiology remains unclear, an autoimmune origin has been proposed. This condition is usually self-limiting and
treated with non-steroidal anti-inflammatory drugs to alleviate pain and inflammation. It is rare for hypertrophic osteodys-
trophy to occur with other autoimmune diseases, and established treatment protocols for these concurrent conditions are
lacking, complicating management. This report details the clinical observations and successful treatment of a patient with
hypertrophic osteodystrophy along with concurrent ischemic dermatopathy and lymphoplasmacytic enteritis.

Case: A 1-year-old neutered male Jindo dog was presented with a 2-month history of lameness, chronic diarrhea, and re-
peated ulcerative skin lesions with delayed wound healing. On the gross examination, multifocal cutaneous signs, including
alopecia, crusts, and ulcers, were observed on the ear pinnae, nose and elbow. Soft-tissue swelling was identified in right
carpi and severe pain were elicited on palpation, flexion, and extension of right carpi. Radiographic examination revealed
multifocal hypertrophic osteodystrophy and a pathologic fracture of the distal right radius with angular limb deformity,
leading to its surgical correction. Additional skin biopsy confirmed ischemic dermatopathy, and endoscopic gastrointes-
tinal biopsy confirmed lymphoplasmacytic enteritis. Initially, the treatment included immunosuppressive therapy with
prednisolone and cyclosporin. However, the response to this treatment was insufficient. Consequently, the treatment was
adjusted to incorporate a hydrolyzed diet specifically designed to manage lymphoplasmacytic enteritis, and oclacitinib
to address ischemic dermatopathy. After this adjusted treatment strategy, the clinical symptoms totally improved over 4
weeks. The patient remained clinically stable throughout the six-month follow-up period, with no reported side effects or
recurrence of symptoms.

Discussion: In veterinary medicine, reports of concurrent autoimmune diseases are occasionally noted, but the coexistence
of hypertrophic osteodystrophy with autoimmune diseases is very rare. To date, only two cases of hypertrophic osteodys-
trophy with concurrent autoimmune diseases have been reported, making this the first documented instance of hypertrophic
osteodystrophy with lymphoplasmacytic enteritis and ischemic dermatopathy. Management of hypertrophic osteodystrophy
typically involves symptomatic treatment and immunomodulatory therapy. However, in this case, glucocorticoid treatment
showed no effect over six months. Instead, an individualized approach targeting each condition led to full resolution of
lesions, and the patient maintained a stable condition. This suggests that disease-specific treatment strategies may be ef-
fective, although hypertrophic osteodystrophy’s self-limiting nature indicates the possibility of spontaneous recovery of
concurrent conditions such as ischemic dermatopathy, and lymphoplasmacytic enteritis. Thus, treatment approaches for
hypertrophic osteodystrophy with concurrent autoimmune diseases should consider both disease-specific strategies and the
potential for spontaneous recovery. Further studies are required to deepen our understanding of the etiology and treatment
options for hypertrophic osteodystrophy and concurrent autoimmune diseases.
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INTRODUCTION

Hypertrophic osteodystrophy (HOD) is an or-
thopedic disorder affecting rapidly growing, medium- to
giant-breed dogs between 2 and 15 months of age [16].
Although the exact cause is unclear, immune dysregu-
lation and autoinflammatory mechanisms are proposed
factors [6,16,17]. Existing evidence includes cytokine
dysregulation and positive responses to immunosup-
pressive therapy [15,16]. The autoimmune nature of
HOD suggests a predisposition for other autoimmune
diseases [3,5,18]. Approximately 25% of human patients
with one autoimmune disease develop another, and
similar occurrences are noted in veterinary medicine
[3,8,10,12]. However, concurrent cases of HOD and
other immune-mediated diseases in dogs are poorly doc-
umented, leaving their association unclear. In humans,
chronic recurrent multifocal osteomyelitis (CRMO),
a sterile inflammatory bone disease, resembles HOD
and often affects children, causing pain and lameness.
CRMO cases have also included autoimmune comor-
bidities such as acne fulminans, ankylosing spondylitis,
and inflammatory bowel disease (IBD) [7,19].

HOD is generally self-limiting and treated with
non-steroidal anti-inflammatory drugs (NSAIDs) to
manage pain and inflammation. For cases unresponsive
to NSAIDs, immunosuppressive corticosteroids may
be used. Most patients fully recover, although severe
cases with recurrent inflammation or bone deformities
may develop angular limb deformities (ALD) [5,16].

Concurrent HOD and autoimmune diseases are
extremely rare, and treatment protocols are limited,
making management challenging [4,13]. This study
presents clinical observations and successful treatment
of a dog with HOD, ischemic dermatopathy (ID), and
Iymphoplasmacytic enteritis (LPE).

CASE

A 1-year-old neutered male Jindo dog was re-
ferred to the Veterinary Medicine Teaching Animal Hos-
pital of Chungnam National University (CNU), Republic
of South Korea. The patient had a history of lameness,
chronic diarrhea, and ulcerative skin lesions for 2 months
prior to presentation. The owner reported persistent
diarrhea with a fecal score (FS) of 6 (7-point Nestle
Purina Fecal Scoring System). On gross examination,
multifocal cutaneous signs, including alopecia, crusts,
and ulcers, were observed on the ear pinnae, nose, and
elbows. Soft tissue swelling was identified in the right

carpi, and severe pain was elicited upon palpation, flex-
ion, and extension of the right carpi. The neurological
examination results were normal. Radiography! revealed
moth-eaten bone lysis and irregular periosteal reactions
bilaterally in the metaphysis of the distal radius and ulna
(Figure 1B). ALD was present in both forelimbs, with a
more severe change observed on the right side (Figure
1A). Bone biopsies were performed on the right tarsal
and right and left carpal bones using a 9G Jamshidi bone
marrow biopsy instrument. Cytological evaluation of the
bone samples revealed no infectious agents or neoplastic
cells. Arthrocentesis of the right stifle and left elbow
joints revealed no evidence of infection in either joint,
although inflammatory changes were observed in the
right stifle. These examinations, along with the patient’s
medical history and signs, confirmed the diagnosis of
late-phase HOD.

(A)

Figure 1. Cranial-caudal radiographic views of (A) both forelimbs and (B)
right carpi. A- Angular limb deformity is seen in both limbs. B- Moth-eaten
bone lysis and irregular periosteal proliferation are presented at the distal
physis of right radius and ulna.

\

The patient underwent surgical correction of the
right limb deformity 2 months after the initial presenta-
tion. Chronic diarrhea and dermatological conditions
were managed using a hypoallergenic diet>. Following
these treatments, the patient exhibited alternating periods
of improvement and deterioration over the course of a
month, with delayed wound healing at the surgical site.
The patient underwent gastrointestinal endoscopy and
skin biopsy for further diagnostic evaluation after two
months after the surgery. Gastrointestinal endoscopy?
revealed no abnormalities in the stomach or duodenum;
however, diffuse ulcerative lesions with erythema and
edema of the mucosa were observed in the ileum and
colon (Figure 2A). Multiple biopsies were obtained
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from the descending and ascending colon and ileum.
Histological examination confirmed the diagnosis of
LPE and colitis (Figure 2B & C). Skin biopsies and
aerobic cultures of skin swabs were obtained from the
areas with scarring alopecia, an ulcer on the left carpus,
and a patch of alopecia on the nasal planum. No bacte-
rial infections were observed at any site. Histological
examination revealed moderate-to-marked cell-poor
vasculopathy with dermal ischemia, consistent with a
diagnosis of ID (Figure 3).

The patient received additional treatment using
vitamin E* [Grandpherol - 400 IU/dog, PO, BID] and
pentoxifylline’ [Trental - 15 mg/kg, PO, BID] for ID and
an immunosuppressive dosage of prednisolone* [Solondo
- 1 mg/kg, PO, BID] and cyclosporine® [Cipol-N - 5 mg/
kg, PO, BID] for ID and LPE. Despite 2 months of treat-
ment, the patient showed only mild improvement. The
surgical site showed poor wound healing and developed
a deep infection with Staphylococcus pseudintermedius.

Cefixime’ [Nelsoncefixime - 5 mg/kg, PO, BID] was ad-
ministered for 1 month. However, the patient did not show
any significant improvement. Consequently, amputation
was performed because of persistent bacterial infection
and nonunion of the right forelimb.

Following the amputation, prednisolone and
cyclosporine were discontinued. Oclacitinib® [ Apoquel
- 0.5 mg/kg, PO, BID] was added for ID and dressings
were changed daily at the surgical site [15]. After 2
weeks of adjusted treatment, complete wound closure
was observed, and after 3 weeks, the patient’s skin le-
sions had resolved completely. For the management of
LPE, the diet was transitioned to another hydrolyzed
formula® with additional supplementation of psyllium
husk powder!? [Botanicfiberplus] and commercial syn-
biotics!! [Tripleome]. Over 4 weeks of dietary modi-
fication, the patient gradually improved and achieved
a normal FS. The patient remained clinically stable
without recurrence at 6 months.

Figure 2. Endoscopic image of (A) colon, and histopathology results from the endoscopic biopsy of (B) the ileum and (C) colon. A- Endoscopic appear-
ance, showing increased mucosal granularity, accumulation of exudate, and diffuse ulcerative lesions. B- Mild to moderate, chronic, lymphoplasmacytic,
sparsely histiocytic, eosinophilic and neutrophilic colitis [HE; scale bar = 250 um]. C- The lamina propria was mildly to moderately expanded by lym-
phocytes and plasma cells [HE; scale bar = 100 um].

Figure 3. Histopathology results from the endoscopic biopsy of (A) the right carpal and (B) nasal planum. A- Minimal to mild superficial perivascular
mast cell dermatitis with mild edema and mild perifollicular adipose degeneration [HE; scale bar = 200 um]. B- Moderate to marked cell poor vascu-
lopathy with evidence of dermal ischemia [HE; scale bar = 300 um].
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DISCUSSION

The present case report describes a patient
with HOD, concurrent autoimmune disease, LPE,
and ID. To the best of our knowledge, only 2 cases
of HOD with concurrent autoimmune diseases have
been previously reported. One case involved HOD
with polyradiculoneuritis and polyarthritis [4], while
the other was related to juvenile canine cellulitis [18].
This is the 1st. report on the co-occurrence of IPE, ID,
and HOD in a canine patient.

HOD is an autoimmune disease mediated by sev-
eral cytokines that are involved in innate immunity [15].
This is supported by the success of anti-inflammatory and
immunomodulatory therapies as well as elevated levels
of proinflammatory cytokines such as interleukin-1f,
interleukin-6, interleukin-18, and tumor necrosis factor-o
observed in affected cases both with and without recovery
status [15]. In the 2 cases of HOD with concurrent autoim-
mune diseases, glucocorticoid immunosuppressive ther-
apy led to the resolution of both conditions. The patients
in these cases remained stable after treatment without
requiring further immunosuppressive medication and no
recurrence of HOD or autoimmune disease was observed
[4,16,18]. These results indicate that immunomodulatory
therapy may be effective in treating autoimmune diseases
concurrent with HOD. This is consistent with the findings
from isolated HOD cases, in which immunomodulatory
therapy led to clinical improvement [16]. In the present
case, immunomodulatory therapy was ineffective in
treating ID and LPE concurrent with HOD, and recovery
was achieved through various treatments targeting each
disease individually. However, owing to the self-limiting
nature of HOD, the possibility of spontaneous recovery
of ID and LPE concurrent with HOD cannot be excluded.

ID is a group of canine syndromes caused by
impaired blood flow through damaged vessels, leading to
skin atrophy due to an insufficient nutrient supply [2,11].
ID can present with cutaneous signs, whether general-
ized or localized, include alopecia, pigmentary changes,
scaling, crusts, and ulcerations, which primarily affect
the distal extremities, such as the pinnal margins, tail
tips, and pressure points. The standard treatment for ID
typically includes immunosuppressive agents such as
glucocorticoids, and adjunct therapies such as vitamin
E and pentoxifylline to enhance peripheral blood flow
[2]. However, these therapies may have limited efficacy
in severe cases, whereas immunosuppressive therapies
show more positive treatment responses [2,9,11]. In

the present case, the patient’s clinical presentation was
consistent with typical ID findings and histopathologi-
cal analysis confirmed the diagnosis. No significant re-
sponse was observed despite treatment with pentoxifyl-
line, vitamin E, and immunosuppressive drugs. Wound
healing remains poor following corrective surgery for
ALD secondary to HOD, likely due to inadequate blood
flow to the affected skin. Impaired healing results in
an imbalance in tissue structure, combined with in-
flammation and secondary bacterial infection, which
contribute to bone nonunion. Based on previous cases
in which oclacitinib was successfully used in patients
unresponsive to immunosuppressive therapy, oclacitinib
was added to the treatment regimen in this case, leading
to full resolution of the skin lesions [9]. Although the
precise mechanism by which oclacitinib treats ID is not
fully understood, it has been proposed that oclacitinib
controls the condition by inhibiting type I interferons
through its action on Janus kinase 1 receptors [9]. These
mechanisms and clinical cases suggest that oclacitinib is
a valuable therapeutic option for refractory ID.

HOD presents a wide spectrum of clinical
manifestations, ranging from self-limiting to severe
systemic involvement, which can result in significant
morbidity or mortality [16]. The management of HOD
typically involves a combination of symptomatic
treatment and immunomodulatory therapy aimed at
reducing inflammation and controlling clinical signs
[5,14,16]. When HOD occurs concurrently with other
immune-mediated diseases, treatment typically con-
sists of symptomatic management using immunosup-
pressive agents such as prednisolone. This approach
has led to complete remission for patients, including
the resolution of their concurrent conditions [4,18].
However, there are no standardized treatment guide-
lines for HOD with concurrent autoimmune diseases.
In this case, the patient received glucocorticoids as
immunosuppressive therapy along with an elimina-
tion diet, vitamin E, and pentoxifylline. However, no
significant clinical improvement was observed after 6
months. The treatment was then modified to specifi-
cally address each comorbid condition, with LPE be-
ing managed using synbiotics and an elimination diet,
while ID was treated with vitamin E, pentoxifylline,
and oclacitinib. This disease-specific approach led to
the complete resolution of the lesions, and the patient
remained stable at 6-months final follow-up without
recurrence. Similarly, CRMO shares similarities with
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HOD and has established treatment protocols [1,7]. In
cases of CRMO with concurrent autoimmune diseases,
Ist-line treatment typically includes NSAIDs or corti-
costeroids. If these treatments are ineffective, 2nd-line
options like anti-TNF alpha agents or pamidronate are
used to manage inflammation, demonstrating improve-
ment in patients who did not respond to initial therapies
[1]. This highlights the importance of disease-specific
treatment strategies for managing HOD in patients with
concurrent autoimmune diseases.

In conclusion, this case report describes the
clinical features and successful treatment strategies
for a dog with HOD concurrent with ID and LPE.
When HOD coexists with other autoimmune diseases,
the response to conventional treatments may be poor,
requiring diverse therapeutic approaches. However,
due to the self-limiting nature of HOD, it is possible
that autoimmune diseases concurrent with HOD also
resolve spontaneously, which may have extended the
patient’s recovery period. Further studies are needed
to better understand the etiology and treatment options
for HOD in dogs.
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