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ﬁbstract \

Background and aim: Vertebral column injuries are very common and vary in severity and prognosis. The aim of this
study was to examine the spine for abnormal curvature of the spine, such as scoliosis and kyphosis and osteoarthritis of
the intervertebral joints and the collapse (degeneration) of the discs between the bones of the spine and other
abnormality in dogs.

Materials and Methods: In this study osteoarthrosis of the intervertebral joints and the collapse (degeneration) of the
discs between the bones of the spine and spinal injuries, examined on radiographs of the vertebrae. In this study we
evaluated relationship between these injuries and age, sex and the breed of dogs referred to clinics and hospitals in
Tehran during a period of 2 years (2020-2021).

Results: The incidence of spinal disorders in different age groups during the study period were 17.89% in the age
group 0 to 5 years, 49.75% for age group 6 to 10 years and 32.36% for age group 11 to 15 years. The incidence of
spinal disorders in different sexes during the study period was 39.80% in males and 60.20% in females.

Conclusion: This study revealed that the probability of suffering from primary vertebral injuries increased with a dog's
age and the percentage of vertebral problems in females is higher than males.
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Introduction

Vertebral column injury (trauma) is a frequent and
common injury, which has different kinds regarding
the severity and prognosis. Its symptoms can vary
from temporary neurological dysfunction, focal
defect, and fatal event to the condition of the
symptoms (Schlensker & Dislt, 2013). One of the
most important and practical diagnostic tools in spine
injury is radiography, which plays an essential role in
the diagnosis of spine diseases in dogs (Ricciardi,
2016). In the preparation of diagnostic films, the
exact position of the patient and attention to the
technique are very important, and if the animal has
pain or muscle spasm, it is usually necessary to inject
a sedative or general anesthesia. If additional
information is needed, myelography technique is
used. In this method, a contrast material containing
iodine dissolved in water is injected into the
subarachnoid space through the cisterna magna, and
this injection is performed under general anesthesia.
Although imaging techniques such as MRI, CT scan,
radioisotope scan and other methods can be used to
investigate spinal problems, however, usually before
any procedure, the veterinarian first prefers to
administrate and observe a simple radiograph
(Stieger-Vanegas et al, 2015). Each vertebra is a
complex and three-dimensional structure, but only
two dimensions of this complex, three-dimensional
structure is displayed in radiographic technique (x-ray
beam energy). The stability, position of the patient as
well as radiographic technique are all important in
diagnosing spine problems, because subtle
abnormalities may not be recognized or normal
structures may be recognized as abnormal structures.
It is important to collect images in two planes
(orthogonal), laterally (lying on the side) and
dorsoventral (lying on the back), but if there is a
possibility of spinal instability or trauma, oblique
images between these two orthogonal planes may also
be applied (Kramer et al., 1982). The aim of this
study was to examine the spine for abnormal
curvature, such as scoliosis and kyphosis and
osteoarthritis (Moissonier et al, 2011) of the
intervertebral joints and the collapse (degeneration)
of the discs between the bones of the spine and other
abnormality in dogs.
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Materials and Methods

In this study, dogs referred to veterinary hospitals
and clinics in Tehran between 2020 and 2021 were
examined. The criteria for entering the dogs into the
study were the presence of at least one vertebral
abnormality with the diagnostic method of digital
radiography and with diagnostic quality of the lateral
and ventral-dorsal spine. Also, radiography of the
thoracic spine was performed using the same digital
radiography system (VIEWORK, Flat Panel Detector
for Veterinary, South Korea). Radiographs were
reviewed and interpreted by two observers.

In this study, the radiological features of all types
of spine diseases in dogs, infectious conditions,
congenital and developmental abnormalities,
nutritional, degenerative, trauma and neoplasia were
investigated (Henry & Cole, 2018). For radiography
of small breed dogs, kvp and mas were set to 50 to 60
KV and 4.5 to 5 mAs, and for large breed dogs, 80 to
90 KV and 7 to 8 mAs. In the present study,
osteoarthritis of the intervertebral joints and the
collapse (degeneration) of the discs between the
bones of the spine and spinal injuries, such as
fractures or dislocations (Figure 1) were evaluated
and the effects of some problems such as infections,
tumors, or bone bridges, as well as all the
complications, were examined on radiographs of the
vertebrae (Figure 2). Also, in this study we evaluated
the relationship between these injuries and age, sex
and the breed of 100 dogs referred to clinics and
hospitals in Tehran during years 2020 to 2021. The
radiographs for each dog were retrieved and
evaluated by two observers who were unaware of dog
group status at the time of interpretation. Images were
displayed using an open-source PACS Workstation
DICOM viewer Imaging Software. Each vertebral
malformation classification was determined by a
consensus between the two observers.

Statistical Data Analysis

The collected data were analyzed descriptively
and analytically using SPSS software version 16. In
order to analyze the data, Kolmogorov-Smirnov test,
Chi square test and Mann-Whitney test were used.
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Figure 1. Plain Ventrodorsal radiographic view showing T-L fracture luxation in dog.

Figure 2. Lateral myelogram of a 5-year-old dog with an L1-L2 IVDE.

Results

The percentage of spinal disorders of thoracic and
lumbar vertebrae in different breeds among 100 dogs
referred to radiology was, Boxer 9.30%, Doberman
13.46%, German Shepard 23.94%, Great Dane
2.08%, Labrador Retriever 10.47%, Sarabi 2.08%,
Pameranin 18.75%, Spitz 14.58% and Pag 5.34%
(Tablel). The incidence of spinal disorders in
different age groups during the study period was
17.89% in the age group 0 to 5 years, 49.75% for 6 to
10 years, and 32.36% was observed for 11 to 15 years
old with spinal disorders (Table 2 and Graph 1).

The incidence of spinal disorders in different
sexes during the study period was 39.80% in males
and 60.20% in females (Table 3 and Graph 2). The
incidence of various types of spinal disorders in this
study was observed as follows: 37.92% intervertebral
disc, 18.92% vertebral fracture, 15.55% vertebral
dislocation, 14.66% spondylitis and vertebral
infection, and 6.64% vertebral malformations
(kyphosis, lordosis and scoliosis), 1.67% of spinal
canal lesions such as Wembler syndrome and Spina
bifida and another 4.65% of spinal cord lesions such
as spondylosis and discospondylitis (Table 4).
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Breed Boxer Doberman  German Great
Shepard Dane

Labrador Sarabi Pameranin Pag Spitz
Retriever

Percentage 9.30% 13.46% 23.94% 2.08%

10.47% 2.08% 18.75% 5.34%. 14.58%

of spinal
disorders
Table 1.The percentage of spinal disorders of thoracic and lumbar vertebrae in different breeds among 100 dogs referred to the
radiology department.
Incidence of spinal disorders 0 to 5 years 6 to 10 years 11 to 15 years

Percentage 17.89%

49.75% 32.36%

Table 2. The incidence of spinal disorders in different age groups.

Sex Male Female
Percentage 39.80% 60.20%
Table 3. The incidence of spinal disorders in different sexes.
Types of Intervertebral Vertebral Vertebral Spondylitis Vertebral Spinal canal ~ Spinal cord
spinal disc fracture dislocation  and vertebral —malformations lesions lesions
disorders infection
Percentage 37.92% 18.92% 15.55% 14.66% 6.64% 1.67% 4.65%

Table 4. The incidence of various types of spinal disorders.
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Graph 1. The incidence of spinal disorders in different age groups.
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Graph 2. The incidence of spinal disorders in different sexes.

Discussion

One of the most important causes of pain and
nerve dysfunction in dogs is broken vertebral
fractures and luxations. Depending on the extent and
severity of damage to the spinal cord and nerve roots,
the prognosis varies and may include a range from
severing spinal cord to minimal damage. In these
cases, the diagnostic and treatment approach should
include awareness of the possibility of multiple
injuries and the risk of further injuries during
diagnostic  procedures  or  during  surgical
interventions. Radiographs are usually inexpensive,
readily available, and performed quickly (Volta ef al.,
2016). When a disease or abnormality is related to the
vertebrae itself or leads to displacement of the
vertebrae, radiography of the vertebral column is very
valuable. Some examples of spinal disease include
vertebral fractures or dislocations, vertebral
abnormalities, tumors that cause bone destruction or
proliferation, or bone infection that causes bone loss
(McMaster & Singh, 1999). Mild changes in the bone
or the width of the intervertebral disc space, such as
extrusion or protrusion of the intervertebral disc, can
be caused by some diseases (Westworth & Sturges,
2010). Care should be taken not to over interpret

survey spinal radiographs in intervertebral disc
disease. The utility of radiographs should not be
underestimated, especially where there is concern for
column instability such as fracture or luxation (Volta
etal, 2016).

Acute injuries to the spinal cord are usually
characterized by a fracture or luxation of the spine.
Common causes of spinal cord injuries in dogs and
cats are bite wounds, car accidents, and gunshot
wounds (Kinns et al, 2006). Early radiographic
findings for Vertebral Column Injuries consist of
destruction of the adjacent vertebral end plates and
the collapse of disk space and more abnormalities.
More advanced lesions also have variable extents of
osteophyte formation. Acute spinal trauma can lead to
unstable spinal injuries which can potentially result in
temporary or permanent paralysis. Positioning
patients without sedation can lead to images that are
not of optimal diagnostic value (Moissonier et al.,
2011).

In a study conducted by Gutierrez-Quintana et al.,
between 2009 and 2013 on congenital abnormalities
of the thoracic vertebrac in brachiocephalic dog
breeds, it was shown that out of 28 dogs (12 dogs
with neurological defects, 16 dogs without
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neurological defects) who had the inclusion criteria
abnormalities that affected the thoracic vertebrae. The
findings of this study were consistent with previous
studies that showed that congenital vertebral
anomalies in the thoracic spine of brachycephalic
“twist tail” dog breeds were common and 23.5% of
the examined vertebraec were affected in that study.
Most of the dogs (64.2%) in this study had multiple
vertebral abnormalities. This finding was also similar
to previous reports describing the frequency of
vertebral anomalies in French bulldogs, English
bulldogs, and other brachycephalic breeds with
multiple vertebrae commonly affected. Also, similar
to previous studies, they observed that the most
commonly injured vertebra was in the mid-thoracic
region (T6-T9 region) (Gutierrez-Quintana et al.,
2014). In our study, small breeds of dogs had many
vertebral abnormalities, like the aforementioned
research.

In another study conducted by Soroori et al.,
during a 5-year period (2004-2008), 232 dogs were
examined for osteoarthritis, radiographically. In this
study, osteoarthritis was found in 21.12% of dogs.
Also, osteoarthritis in the vertebral column was found
in 6.46% of dogs. This study showed that the
radiographic changes of osteoarthritis are more
detectable in large breed dogs (34.56%) than in small
breeds (13.63%). This study showed that the
probability of early arthritis increases with the age of
the dog. According to the findings of this study, age
and high weight played an important role in
increasing the risk of vertebral injuries. Increased age
and weight have a significant effect on the occurrence
of spinal cord injuries in dogs (Soroori ef al., 2012).
The percentage of vertebral problems in females is
higher in males, which was observed in this study, but
more studies in a larger group of dogs are needed to
confirm this issue.

One of the limitations to be mentioned in this
study is the impossibility of selecting the sex and
breed of dogs referred to the radiology center before
starting the study. There were several limitations to
this study, including being retrospective in nature.
Second, the breed distribution between the groups
was not similar and this could have influenced the
type of vertebral malformations seen in each group.
Third, the number of cases in the present study was
small, thus it was not possible to give an accurate
representation of the frequency of the different
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this study, 23.5% of them had congenital vertebral
vertebral malformations in in each breed. Another
limitation was the absence of long-term follow up of
the cases and it is unknown if some of the dogs in
groups may have developed vertebral abnormalities at
a later date. None of them had any additional imaging
to confirm that there was no spinal cord compression
at the site of their vertebral body anomalies.
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