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Introduction: Diffuse idiopathic skeletal hyperostosis (DISH) is a condition affecting the 
musculoskeletal system, characterized by the gradual ossification of ligaments. It leads 
to reduced mobility and pain in affected subjects. This study aimed to understand the 
demographic characteristics and clinical symptoms of Belgian Sheep breed dogs with DISH 
and establish potential relationships between them. 

Materials & Methods: The study was conducted from the summer of 2021 to the summer of 
2023, lateral radiographs of the entire vertebral column were obtained for all Belgian Sheep 
breed dogs kept at the FARAJA (Law Enforcement Command of the Islamic Republic of 
Iran) narcotic dog center in Iran. Dogs that were diagnosed with DISH were selected as the 
statistical population. Demographic characteristics, activity types, clinical symptoms, and the 
location of the disease on spines were documented for each selected dog.

Results: The investigation showed that 9.91% (45) of the dogs exhibited signs of DISH. 
Male dogs (55.6%) experienced a higher prevalence compared to female dogs (44.4%). Dogs 
weighing 15-20 kg (40%) showed a higher prevalence, although this was not statistically 
significant. Furthermore, dogs aged over five years (53.3%) were significantly more affected 
compared to those in the 2-5 years old range (37.8%), and less than dogs in the two years 
old and younger range (8.9%) with DISH. 71.1% of dogs showed no clinical symptoms, 
20% demonstrated lameness and 8.9% demonstrated a reluctance to move. This difference 
was statistically significant. Drug detection dogs (65.6%) were notably more affected by 
this disease compared to guard dogs (24.4%). The frequency of DISH in cervical, cervical-
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1. Introduction

iffuse idiopathic skeletal hyperostosis 
(DISH) is a condition characterized by 
the calcification and ossification of soft 
tissues, primarily affecting the ligaments 
connecting the bones of the spine [1-3].

This disease was first introduced in the 1950s by For-
estier and Rotes-Querol. According to the studies they 
conducted on animals, DISH has been observed to pre-
dominantly manifest in the thoracic spine, with a ten-
dency to occur in the right side of the body [4]. In 1968, 
Sokoloff et al. described a condition akin to DISH in 
animals, including dinosaurs, saber-toothed cats, and old 
rhesus macaques, which included bone growths on their 
spines [5]. About 20 years later, Woodard et al. (1985) 
identified DISH in a four-year-old Labrador dog during 
an autopsy [6]. Despite these discoveries, there is no uni-
versally accepted consensus on the etiology of DISH.

Various studies have suggested certain factors, includ-
ing genetic factors (HLA genes), metabolic changes, en-
docrine factors, and the use of certain drugs (isotretinoin, 
etretinate, acitretin, and other vitamin A derivatives) [7-
10] as the causes of this disease. Experimental studies 
have indicated that biomechanical processes lead to spi-
nal fixation and hypomobility. These factors contribute 
to time-dependent degenerative changes [11]. Further-
more, human studies have revealed that increased stress 
and tension in areas near the spinal column may play a 
role in the development of this complication [12].

While various tools are employed to diagnose this dis-
ease, according to Westerveld et al. (2008), radiography 
stands out as the most reliable method. Radiographic 
evidence of DISH includes calcification and ossification 
along the ventrolateral aspect of at least two contiguous 
vertebral bodies, with the preservation of disc space be-
tween the affected surfaces [13]. As observed through 
radiographic findings, DISH can affect different ver-

tebral levels, extending from the cervical to the caudal 
regions of the spine. It can create similar ossification in 
various anatomical locations, such as the shoulder, iliac 
crest, ischial tuberosity, thigh trochanters, tibial tuberosi-
ties, patella, and the bones of the anterior and posterior 
limbs [14, 15].

In summary, DISH can have detrimental effects on 
dogs, particularly those used as police dogs. In severe 
cases, DISH can ground these dogs, thus preventing 
them from being used effectively during police mis-
sions. Evidence has demonstrated that the severity of this 
condition’s impact on police dogs is so significant, that 
it leads to potential incapacitation even at a young age, 
rendering the dogs unable to even stand on their legs. 
Consequently, prevention and treatment of DISH in such 
dogs are crucial. Recognizing the nature of this condi-
tion, especially through careful radiological examina-
tion, is essential. In this study, by examining radiographs 
from different ages and both sexes and analyzing the as-
sociated risk factors, we tried to take a significant step 
toward understanding the etiology of DISH. 

2. Material and Methods

2.1. Statement of ethics

This study adheres to the guidelines of the Ethics and 
Welfare Committee of the Center for the Training of 
Narcotics Detection Dogs of the Greater Tehran Police 
Force. As all radiographic studies were conducted for 
clinical diagnostic purposes, no additional approval from 
the ethics and welfare committee was required.

2.2. Animals

This study was conducted between the summer of 
2021 and the summer of 2023, this study involved the 
entire adult population of Belgian Sheepdogs housed in 
the Narcotics Dog Training Center of the Greater Tehran 
Police Force, totaling 454 dogs. 

D

thoracic, thoracic, thoracic-lumbar, lumbar-sacral, and sacral vertebrae was 8.5%, 26.7%, 33.3%, 
40.3%, 31.1%, 17.8%, and 4.4%, respectively. 

Conclusion: The research findings suggest that while the incidence of DISH in Belgian 
Sheepdogs is relatively low, periodic radiographs are crucial, especially as dogs age and in 
detection dogs, where most sufferers may not exhibit clinical symptoms. This preventive 
measure can help mitigate the risk of disease contraction. Additionally, the study highlighted that 
thoracic and lumbar vertebrae are more susceptible to damage in this disease, emphasizing the 
need for special attention to these areas.
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2.3. Radiography

To evaluate DISH, standard lateral radiographs were 
procured from all vertebral columns, including the cer-
vical, thoracic, lumbar, and sacrum regions, utilizing an 
analog radiography machine. Adhering to the criteria 
outlined by Arlet and Mazieres (1985) [16], which in-
volve:

The presence of calcification and ossification along the 
joint of three or more vertebrae continuously.

Relative preservation of disc height.

The absence of apophyseal joint ankylosis, bone scle-
rosis, or bone fusion. 

Subjects meeting these criteria were included in the 
study.

2.4. Data analysis

The initial analysis encompassed determining the fre-
quency and percentage of the disease across different 
cases. Subsequently, data distribution was evaluated 
using the Shapiro-Wilk test. Statistical differences be-
tween groups were examined using one-sample t-test 
and ANOVA. A level of 0<0.05 was deemed statistically 
significant.

3. Results

3.1. Data distribution

The Shapiro-Wilk test results indicated that the signifi-
cance level for all factors exceeded 0.05, affirming the 
normal distribution of the data.

3.2. Demographics

Based on radiographic findings, among 445 dogs, 45 
dogs had the disease. As depicted in Table 1, male dogs 
showed a higher prevalence of DISH (55.6%) compared 
to their female counterparts (44.4%). However, this gen-
der difference is not statistically significant (P=0.45). 
Notably, the majority of DISH cases are observed in 
dogs over five years old (53.3%), followed by those 
aged two to five years (37.8%), and the least in dogs 
younger than two years old (8.9%). This frequency dif-
ference is statistically significant (P=0.001). Regarding 
weight categories, dogs weighing 15 to 20 kg (40%) dis-
played a slightly higher frequency of DISH compared 
to those above 20 kg (37.8%) and below 15 kg (22.2%). 
Nevertheless, this weight-based difference is not statisti-
cally significant (P=0.282).

Table 1. Demographics of Belgian Sheep dog with DISH

Factor Group No. (%) Sig.

Gender
Female 20(44.4)

0.45
Male 25(55.6)

Age (y)

2> 4(8.9)

0.0012-5 17(37.8)

5≤ 24(53.3)

Weight (kg)

1 > 10(22.2)

0.28215-20 18(40)

20≤ 17(37.8)

Clinical sign

Normal 32(71.1)

0.000Lameness 9(20)

Reluctant to movement 4(8.9)

Activity
Drug 34(65.6)

0.001
Guard 11(24.4)
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Dogs without clinical symptoms (71.1%) were signifi-
cantly more susceptible to DISH than their counterparts 
who showed clinical symptoms like lameness and reluc-
tance to move. However, no statistically significant dif-
ference was observed within the group exhibiting lame-
ness and reluctance to move (P=0.04). 

Notably, police drug dogs exhibited a significantly 
higher prevalence of DISH compared to guard dogs 
(P=0.001).

Among the 454 dogs examined, 442 showed no clini-
cal symptoms related to the skeletal system. Surprising-
ly, 23.7% (32 dogs) of these studied cases had DISH in 
at least one area.

3.3. Radiograph of the vertebral column

Graph 1 illustrates the highest incidence in the thorac-
ic-lumbar vertebrae, accounting for 40.3% of total cases. 
Following this, thoracic and lumbar vertebrae show pro-
portions of 33.3% and 31.1%, respectively. Cervicotho-
racic vertebrae (26.7%) rank fourth, followed by lumbo-
sacral vertebrae (17.8%). Cervical vertebrae and sacrum 
exhibit the least involvement, with 8.9% and 4.4%, 
respectively. The study’s findings indicate that the de-
velopment of DISH in lumbo-sacral and cervicothoracic 
vertebrae, with a calculated P-value less than or equal to 
0.001, and in lumbar and thoracic vertebrae, with a cal-
culated P-value less than or equal to 0.05, is statistically 
significant (Figures 1 and 2).

4. Discussion

While DISH was first described over six decades ago, 
veterinarians and physicians still possess limited knowl-
edge. This knowledge gap could lead to misdiagnosis 
and unnecessary investigations. This emphasizes the 
crucial need for an accurate understanding of this dis-
ease, particularly in distinct breeds, thus facilitating pre-
vention and proper treatment.

The prevalence of DISH differs across studies, this 
could be attributed to differing definitions and percep-
tions of this disease [15]. Advancements in imaging 
equipment have enhanced the precision of DISH di-
agnosis [17]. This study revealed a DISH prevalence 
of 9.91% in narcotic police Belgian Sheep breed dogs. 
Kranenburg et al. (2011) have also reported a 3.8% 
prevalence in a population of 2014 dogs, with a specific 
spondylosis prevalence of 18% and a DISH prevalence 
of 40.6% in the Boxer breed [18].

DISH often manifests without clinical symptoms, mak-
ing it an incidental diagnosis during radiological exami-
nations [17-20]. In the current study, 7.23% of dogs with 
no clinical symptoms were afflicted with DISH, and 
71.1% of the DISH-afflicted dogs exhibited no clinical 
symptoms. Kranenburg et al. (2011) also noted a 3.8% 
prevalence of this disease in clinically healthy dogs 
[18]. However, various clinical symptoms have been re-

Figure 1. Frequency of DISH in Belgian Sheep dog 

* P≤0.05, ** P≤0.001.
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ported in DISH-afflicted subjects; back pain and spinal 
stiffness stand out as prevalent DISH indicators [3]. In 
a study involving 200 DISH patients, Utsinger (1985) 
reported that 72% experienced back pain, while 84% 
reported spinal stiffness. In the current study, lameness 
was observed in 20% of subjects, while 8.9% displayed 
reluctance to move [21]. In the study of De Decker et al. 
(2014) in 10 dogs showed some of clinial sign including 
paraparesis (n=5 dogs), lumbosacral pain (n=4), urinary 
incontinence (n=4), faecal incontinence (n=1) and uri-
nary and faecal incontinence (n=1) [22].

In our study, the correlation between age and DISH risk 
became evident. This aligns with the conclusions drawn 
by Kranenburg et al. (2011), who found that older dogs 
face a higher likelihood of DISH affliction [18]. This fact 
is also observed in human medical studies, where age is 
consistently associated with an increased risk of DISH 
[23-26].

Although our findings indicate a higher prevalence 
of DISH in male dogs, the difference is not statistically 
significant. This observation is consistent with previous 
veterinary and medical studies, where males were identi-
fied as more susceptible to DISH [18, 27-30].

The thoracic-lumbar vertebrae emerged as the most 
area affected by DISH in our study, followed by the tho-
racic and lumbar vertebrae. This is similar with certain 
human studies that reported a similar prevalence in the 
thoracic region [17, 27, 31]. The susceptibility of these 
vertebrae to mechanical stress likely contributes to the 

higher incidence of DISH. The mechanical stress could 
potentially expand to cervical or lumbar areas. More-
over, blood flow and blood pressure may influence the 
progression of DISH ossification [17].

However, Ghazanfar et al. (2014) have reported con-
trary findings during their observations, suggesting a 
higher prevalence of DISH in the lumbo-sacral area of 
Fighting Bulldogs [32]. Furthermore, Togni et al. (2014) 
revealed that among the 108 lumbar vertebrae scru-
tinized, 100 exhibited complications associated with 
DISH [33].

This study exclusively focused on dogs utilized by the 
Iranian police under specific conditions. Consequently, 
caution is advised against generalizing the findings to 
broader populations.

 5. Conclusion

DISH represents a systemic disorder marked by ecto-
pic mature bone formation. Its prevalence escalates with 
age. Radiography emerges as a dependable diagnos-
tic tool capable of detecting this condition, surpassing 
reliance solely on clinical symptoms. By utilizing this 
tool, not only can the disease be identified beyond ob-
servable symptoms, but preventive measures can also be 
implemented, safeguarding dogs against its onset. This 
approach ensures the sustained health and efficiency of 
these animals, particularly police dogs.

Figure 2. Lateral radiograph views of Belgian Sheep dogs with DISH

A) Cervical vertebrae, B) Thoracic vertebrae, C) Thoracic-lumbar vertebrae, D) Lumbar vertebrae
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