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Objective: To describe the clinical and imaging findings of 33 dogs with Brucella canis discospondylitis (BDS).

Animals: 33 client owned dogs from four veterinary specialty hospitals within Colorado and Arizona with at least one positive B. canis test and spinal diagnostic imaging.

Procedures: Retrospective review of signalment, physical and neurological examination findings, laboratory results, B. canis serology, and diagnostic imaging of 33 dogs with BDS. All imaging was reviewed by a board-certified veterinary neurologist. Radiographs were reviewed by a board-certified veterinary radiologist blinded to MRI and CT findings.

Results: 31/33 (94%) dogs were <5 years old (median = 2.5 years, mean = 2.9 years, range 0.5–10 years). 21/29 (72%) dogs had signs of nonspecific pain, spinal pain, or lameness for >3 months (median = 6 months, mean = 8.2 months, range 5 days−4 years). Fever was seen in only 4/28 (14%) dogs. Multifocal lesions were evident on radiographs in 21/29 (72%) dogs and MRI in 12/18 (67%) dogs. Smooth, round, central end-plate lysis, defined as “hole punch” lesions, were identified radiographically in 25/29 (86%) dogs. Vertebral physitis or spondylitis without discitis was evident on MRI in 7/18 (39%) dogs.

Clinical relevance: Dogs with BDS typically present at a young age with a long duration of clinical signs. Identification of radiographic “hole punch” lesions and MRI evidence of vertebral physitis, spondylitis, and paravertebral inflammation without discitis should increase suspicion for BDS. BDS may be increasing in frequency in the southwestern United States, and dogs with signs of chronic spinal pain and/or lameness should be screened for B. canis.
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Introduction

Discospondylitis (DS) is defined as infection of the intervertebral disc and adjacent endplate, which contains a cartilaginous layer that fuses with the intervertebral disc and a bony endplate that attaches to the vertebrae. Discospondylitis is most commonly bacterial, with Staphylococcus spp being the most frequently isolated organism (1–5). Brucella canis (B. canis), a gram-negative coccobacillus, is the primary cause of canine brucellosis and can result in DS (6, 7). Brucellosis is typically transmitted venereally or through oronasal contact with vaginal discharges during estrus or abortion, resulting in epidemic outbreaks in stray and breeding populations (6–14). B. canis has a worldwide distribution and within the United States is reported most frequently in the southeastern and midwestern states (6–11, 15).

Risk for DS increases with age, with the greatest risk in dogs >10 years old (5, 16–18). DS is reported most commonly in large-breed dogs with a male gender predisposition (1, 3–5, 11, 16). Clinical signs include spinal pain in the majority of dogs (2, 4, 19) and fever in approximately 30% of dogs (1, 4, 20). The highest percentage of lesions affect primarily the intervertebral space of the lumbosacral junction followed by the thoracolumbar segment (1–3).

Diagnosis of DS is made via a combination of diagnostic imaging and identification the causative organism from blood, urine, and occasionally the intervertebral disc (1, 2, 4, 21). There is a reported B. canis isolation rate of 8.9–10% in dogs with DS (11, 22), which may be erroneously low due to intermittent bacteremia and organism shedding (7, 23, 24) and previous use of antimicrobial therapy (11, 25). Brucella diagnosis via culture or PCR are gold standard, however isolation can be limited by reduced organism detection in the first 3–4 weeks post infection and intermittent shedding in chronic cases (6, 26). The rapid slide agglutination test (RSAT) detects antibodies against surface antigens of Brucella canis and is generally sensitive but can be poorly specific due to cross reactivity with other bacteria (6, 26). Addition of 2-mercaptoethanol (2-ME RSAT) improves specificity to 100% (24). Agar-gel immunodiffusion (AGID) uses cytoplasmic antigens conserved only in organisms belonging to the genus Brucella, resulting in high specificity (6, 26).

There are limited reports of clinical findings and diagnostic imaging results in dogs with Brucella canis discospondylitis (BDS) (11, 23). Transfer of stray rescue dogs from Texas, New Mexico, and Mexico in recent years has resulted in a perceived increase in BDS by neurologists throughout Arizona and Colorado. The purpose of this study was to describe the signalment, clinical features, lesion location, and imaging characteristics in a series of dogs with BDS in Colorado and Arizona compared to previously reported clinical and imaging findings for DS secondary to B. canis and other bacterial organisms.



Materials and methods


Case selection and medical record review

Medical records and diagnostic imaging were reviewed for 33 dogs with BDS from four veterinary hospitals in Colorado and Arizona. Dogs were included if Brucella canis alone was cultured from urine or blood and/or a positive result was obtained on 2ME-RSAT and/or cytoplasmic antigen AGID which have a reported 100% specificity (24). While specificity of Indirect Fluorescent Antibody (IFA) is unknown, dogs with IFA greater than or equal to 1:200 were included as this correlates with a high (at least 80%) isolation rate of Brucella and is suggestive of active infection (10, 24). Dogs with positive B. canis diagnostics which cultured other organisms were excluded given potential for cross reactivity for some bacterial species. Dogs positive for Brucella canis with suspect DS that lacked spinal imaging were excluded. The duration of clinical signs was considered chronic if the clinical signs had been present for 3 months or longer (27). Breed size was categorized into small (<10 kg), medium (10-<25 kg), large (25-<40 kg), and giant (≥40 kg) (28). Dogs were considered febrile if rectal body temperature was greater than 102.5 degrees Fahrenheit (F), or 39.2 degrees Celsius (C) (29). CBC and biochemistry panel abnormalities were recorded. Not all data points were available for every dog which is reflected in the total number of dogs detailed in the results section. Documentation of long-term treatment and outcome was sporadic within the medical records given the recommendation for euthanasia by the Colorado state department and lack of follow-up by many owners, therefore outcome data was excluded from the results. Statistics were performed using Microsoft Excel version 16.4.



Diagnostic imaging

Imaging modality type, location within the spinal column, and sequence acquisition was determined by clinician preference based on neurological examination abnormalities, image modality availability, and cost to client. Partial vertebral segment imaging was performed in dogs where neuroanatomic localization suggested a focal lesion. The majority of dogs had screening studies including multiple lateral views, and a single, appropriately exposed and positioned, lateral spinal radiograph was considered acceptable for inclusion in the study. Radiographic findings considered most consistent with discospondylitis included vertebral endplate and/or body lysis (1, 2, 5, 30). Images were acquired on various 1.5T MRI machines depending on institution (Siemens MAGNETOM Symphony, General Electric Signa LX, General Electric Signa HDxt). MRI inclusion criteria included at a minimum sagittal short-tau inversion (STIR) sequences, however T2W sagittal and transverse imaging and T1-weighted (T1W-pre) and T1W post-contrast (T1W-post) sequences were available in many dogs. CT studies (Toshiba Aquilion 64-slice helical CT, General Electric 8-slice helical CT) included pre-contrast bone and soft tissue windows with transverse imaging and sagittal and dorsal reconstructions. Diagnostic imaging was reviewed by a board-certified neurologist and diagnostic imaging intern and all lesions were tallied. Radiographs were also reviewed by a board-certified veterinary radiologist who was blinded to MRI and CT findings to better evaluate the utility of radiographs to detect BDS lesions.




Results


Signalment and history

Data describing signalment, origin of adoption, and duration of clinical signs are listed in Supplementary Table 1. Geographical origin was available for 23 dogs and included Texas (n = 7), Arizona (n = 6), New Mexico (n = 4), Colorado (n = 2), Mexico (n = 2), Nebraska (n = 1), and a Native American reservation of an unknown location (n = 1). Two BDS littermates originating from Texas were from the same litter (adopted by different families). Nine dogs lived in Arizona and 24 dogs lived in Colorado at the time of diagnosis.

The duration of clinical signs prior to presentation ranged from 5 days to 4 years (median = 6 months, mean = 8.2 months), and 21/29 (72%) dogs had chronic signs of 3 months or longer. Three dogs that had clinical signs for 1–2 weeks (and documented as such in the duration of signs) had previous episodes of spinal pain in the previous year. Fifteen dogs showed signs of nonspecific pain, spinal pain, or lameness since being adopted as puppies.

The BDS population included 22 (67%) males and 11 (33%) females. All dogs were neutered except for one 9-month-old intact female. Breeds included 8 purebred or mixed German Shepherd Dogs, 5 purebred or mixed Laborador Retrievers, 2 purebred or mixed Australian Shepherds, 2 Border Collie mixes, 2 Chow Chow mixes, 1 Bernese Mountain Dog, 1 Siberian Husky mix, 1 Staffordshire Terrier Mix, and 1 Australian Cattle Dog mix. There were 10 other mixed breed dogs of unspecified breed.

Size distribution included 1 (3%) small breed dog, 11 (33%) medium breed dogs, 18 (55%) large breed dogs, and 3 (9%) giant breed dogs (body weight median = 27 kg, mean = 27.5 kg, range 8.65–50.5 kg). The majority of dogs were young with 30/33 (91%) less than 5 years of age and 23/33 (70%) 3 years of age or less (median = 2.5 years, mean = 2.9 years, range 0.5–10 years).



Physical exam abnormalities

Complete physical, orthopedic, and neurological exams were performed on all dogs. Body temperatures were available for 28 dogs at the time of diagnosis (median = 101.5 F/38.6 C, mean = 101.5 F/38.6 C, range 99.4 F/37.4–103.7 F/39.8 C); only 4/28 (14%) dogs were febrile (T > 102.5 F/39.2 C). Spinal pain was the most common clinical sign and was recorded as cervical (n = 9), thoracolumbar (n = 1), lumbosacral (n = 3) or multifocal (n = 7). Non-specific pain (n = 6) and coxofemoral pain (n = 2) were also noted. Lameness was described as unilateral thoracic limb (n = 3), bilateral thoracic limb (n = 2), unilateral pelvic limb (n = 1) or bilateral pelvic limb (n = 2). Signs of potential systemic infection included uveitis in 1 dog, and generalized lymphadenopathy in 1 dog. No other physical or neurological examination abnormalities (i.e. paresis/ataxia, postural reaction deficits, spinal reflex abnormalities) were reported.



Laboratory abnormalities

CBC was abnormal in 4/18 (22%) dogs and included a mild neutrophilia in 2 dogs, mild monocytopenia in 1 dog, mild lymphopenia in one dog, and mild thrombocytopenia in 1 dog (Supplementary Table 2). The 2 dogs with neutrophilia were normothermic, had no evidence of comorbidities (nor did any dog in this study), and had chronic durations (6 and 30 months). Biochemistry abnormalities were noted 6/17 (35%) dogs; the most frequently noted abnormality was mild hyperglobulinemia (n = 3, range for elevated dogs 3.9–4.8 g/dL, normal range 2.2–3.7 g/dL). Other mild changes included elevated ALP (n = 2), elevated lipase (n = 1), hyperbilirubinemia (n = 1), and hyperphosphatemia (n = 1).



Brucella diagnostic testing

Brucellosis diagnostic findings are listed in Supplementary Table 3. Results were indicative of Brucella canis on a single test in 9 dogs, two tests in 13 dogs, three tests in 10 dogs, and four tests in 1 dog. Urine culture was positive for Brucella canis in 1/16 (6%) dog and negative for all bacteria in 15/16 (94%) dogs. Blood culture was positive for Brucella canis in 13/18 (72%) dogs and negative for Brucella canis in 5/18 (28%) dogs. Culture of the L7-S1 intervertebral disc was acquired intraoperatively in one dog and showed no growth. Brucella 2ME-RSAT (Zoetis D-Tec™ CB) was positive in 6/7 (86%) dogs and inconclusive in 1 dog (with positive AGID), and 2ME-RSAT (Cornell) was positive in 15/15 (100%) dogs. Brucella canis IFA was positive in 13/14 dogs (93%) and negative in 1 dog (with positive 2ME-RSAT and Brucella canis blood culture). AGID was positive in 19/21 (90%) dogs, suspicious in 1 dog (with positive 2-ME RSAT), and negative in 1 dog (with positive 2-ME RSAT and Brucella canis blood culture).



Fungal testing

Aspergillosis antigen (Miravista) was negative in 5/5 dogs. Coccidiodies antibody (Miravista) was negative in 8/8 dogs.



Diagnostic imaging

Imaging included radiographs alone in 15 dogs, radiographs and MRI in 13 dogs, MRI alone in 4 dogs, and radiographs, MRI, and CT in 1 dog. There were 109 lesions identified on radiographs, 74 lesions on MRI, and 8 lesions on CT.


Radiograph findings

Spinal radiographs were reviewed in 29 dogs and included 18 partial spine studies and 11 complete spine studies. Seven (24%) dogs had a single visible radiographic abnormality, 21 (72%) dogs had multiple (≥2) radiographic changes, and one dog had no visible radiographic abnormalities. A total of 109 radiographic abnormalities were identified on spinal radiographs. Many (60/109; 55%) were characterized by a round, well-defined, central lucency that affected both vertebral endplates and were termed “hole punch” lesions, which were apparent in 25/29 (86%) dogs (Figure 1). More diffuse irregular endplate lysis was identified at 36/109 (33%) sites. Other common features included a narrowed intervertebral disc space at 88/109 (81%) sites and sclerotic endplates at 82/109 (75%) sites. There was no correlation between duration of clinical signs and number or type of radiographic abnormality visualized on spinal radiographs.


[image: Figure 1]
FIGURE 1. (A,B) Lateral radiographs exemplifying typical “hole punch” lesions (red arrows).


Location of radiographic changes included 18/109 (17%) cervical, 1/109 (0.9%) cervicothoracic junction, 26/109 (24%) thoracic, 13/109 (12%) thoracolumbar junction, 41/109 (38%) lumbar, and 10/109 (9%) lumbosacral junction. The most common locations noted radiographically included L1-2 in 14/29 (48%) dogs, T13-L1 in 13/29 (45%) dogs, L2-3 in 12/29 (41%) dogs, T12-13 in 10/29 (34%) dogs, and L7-S1 in 10/29 (34%) dogs. Radiographic changes correlated with the location of spinal pain in all dogs. All dogs with multifocal or nonspecific pain had radiographic abnormalities at multiple sites.



MRI findings

MRI was available in 18 dogs and included 11 partial spine studies and 7 complete spine studies. Eighteen dogs had STIR sequences, 14 dogs had T2W sequences, 7 dogs had T1W pre-contrast and 14 dogs had T1W post-contrast imaging. A single lesion was noted in 6/18 (33%) dogs and multiple lesions were noted in 12/18 (67%) dogs. Abnormalities were noted at 74 locations and included 16 (22%) cervical, 25 (34%) thoracic, 8 (11%) thoracolumbar junction, 17 (23%) lumbar, and 8 (11%) lumbo-sacral junction. The most common MRI lesion locations were T13-L1 in 8/18 (44%) dogs, L7-S1 in 8/18 (44%) dogs, L1-2 in 6/18 (33%) dogs and L2-3 6/18 (33%) dogs.

The majority of lesions (50/76; 66%) involved the intervertebral disc and vertebral endplates. Focal, well-defined, round lesions affecting the central region of the intervertebral disc and endplate similar to the “hole-punch” lesions noted on radiographs were identified in 7/18 (39%) dogs and comprised 27/74 (36%) lesions (Figure 2).


[image: Figure 2]
FIGURE 2. (A–C) Examples of “hole punch” lesions on MRI.


Several lesions (18/74; 24%) affecting only the bony endplate or vertebral body, determined to represent vertebral physitis or spondylitis without discitis, were apparent in 6/18 (33%) dogs (Figures 3A–D). Abnormalities within the paravertebral soft tissues were noted in 4 dogs. In one dog this paravertebral inflammation was the only abnormality on MRI (Figure 4); radiographs showed no abnormalities in this dog, and this dog was positive on Brucella IFA.


[image: Figure 3]
FIGURE 3. Lateral radiograph (A) and STIR MRI (B) demonstrating vertebral physitis and osteomyelitis without obvious discitis at L4-5. Lateral STIR imaging at T11-L1 (C) and C4-5 (D) from two dogs with osteomyelitis without significant intervertebral disc involvement.



[image: Figure 4]
FIGURE 4. MRI STIR cervical sagittal (A) and axial paravertebral lesions at T6 (B) and C5 (C).


STIR, T2W, and T1W-post imaging were available for 18 lesions. Changes to the intervertebral disc space, endplates or vertebral bodies suggestive of DS were most evident on STIR imaging 18/18 (100%) compared to T2W (12/18; 67%) and T1W-post (13/18; 72%) imaging.



CT findings

A total of 8 lesions were identified in the single patient with a CT study; these lesions were also seen on the patient's MRI. Lesions were characterized by disc space narrowing (8/8; 100%), irregular end-plate lysis (7/8; 88%), and end-plate sclerosis (7/8; 88%).



Comparison of radiographs to MRI

In fifteen patients with radiographs and MRI, 21 of 57 (37%) lesions visible on MRI were not identified on blinded radiograph review by a board-certified radiologist. Six of 21 (29%) unidentified lesions were from a single dog with paravertebral inflammatory changes only, making radiographs alone insufficient to diagnose DS. Of the remaining lesions, 10/21 (48%) affected the vertebral body or osseous endplate with minimal change to the intervertebral disc and 2/21 (10%) were subtle hole-punch lesions on MRI. Figure 5 exemplifies radiographic, CT, and MRI appearance of BDS lesions in one dog.


[image: Figure 5]
FIGURE 5. Lateral radiograph (A), CT (B), STIR sagittal MRI (C), T2 sagittal MRI (D) demonstrating lesions at T13-L1 and L2-3.






Discussion

This study, to the authors' knowledge, represents the largest review of BDS and highlights some important differentiating factors from other causes of DS. The risk for DS is reported to increase with age, with highest incidence in dogs over 10 years (3, 5, 16, 17, 22). The dogs with BDS in this report were younger than previously reported (3, 5, 11, 16, 17, 22), with only 3 (9%) dogs over 5 years old. Mean age at time of presentation was 2.9 years compared to a previously reported mean age range of 5–9 years for DS (5, 16, 31–33) and 4.8 years for BDS (11, 34). The young age at presentation and duration of symptoms since puppyhood in many dogs suggests probable in utero infection, as many surviving puppies develop DS and other manifestations of brucellosis later in life (6). The majority of dogs were mixed breed compared to previous DS reports of purebred dogs (3, 16, 17, 31), which likely reflects the acquisition of many dogs from locations such as Texas, New Mexico, and Mexico where brucellosis within stray mix breed populations has been isolated (6–10, 12, 13, 15, 35). Eight dogs had no travel history outside of Arizona and Colorado, where B. canis is not commonly reported (6–11).

The group consisted of predominantly large-breed, male dogs, however the majority were neutered compared to previous reports of BDS where as high as 92% of the males were intact (11). Intact dogs within a stray population are more likely to contract B. canis (6, 7, 10, 15, 35), and the reservoir of B. canis in the prostate and lymphoid tissues leads to intermittent bacteremia in both neutered and intact males (31, 36). There was only 1 sexually intact dog in this study (one female), suggesting most dogs may have acquired BDS in utero or were neutered after acquiring BDS venereally.

The majority of the dogs (72%) had a chronic presentation with a mean duration of clinical signs of 10.1 months compared to previously reported mean durations of 4 months at the longest with DS (2, 4, 5, 17). B. canis is known to persist in tissues and shed intermittently for weeks to years (6, 7, 24, 31, 36). While bacteremia and urine shedding decrease within 2–4 months post-infection (6, 7, 24), blood cultures can be positive for up to 5.5 years after diagnosis (24).

The predominant clinical signs of spinal pain, nonspecific pain, and lameness in dogs with BDS in this study are consistent with other reports of DS (1, 4). Three dogs had signs of systemic inflammation (lymphadenomegaly, uveitis), which may be more specific to brucellosis (6, 15, 24). Few dogs with BDS presented with a fever (4/28, 14%), a lower frequency than dogs with DS from other bacteria (approximately 30%) (1, 4, 20) and humans with brucellosis where cyclical fever is common (37). Of the 4 dogs with a fever, there was no evidence of any other concurrent infectious or inflammatory disease. Durations of clinical signs in these dogs were 5 weeks, 3 months (n = 2), and 9 months suggesting no correlation between presence of fever and duration of clinical signs.

CBC and biochemistry panels are often normal in dogs with DS, and laboratory abnormalities suggestive of systemic inflammation were also uncommon in this group (24). Hyperglobulinemia was the most frequent finding which is consistent with other DS reports (20). Only 12.5% (2/16) of dogs exhibited peripheral neutrophilia, which is lower compared to previously reported dogs with DS (20), however leukocytosis is often absent in dogs without concurrent conditions such as endocarditis (4).

A variety of techniques were performed to diagnosis B. canis infection. Blood culture is considered gold standard (6) and was positive in 72% of the dogs in this study. However, blood culture is often limited by intermittent bacteremia, reduced detection after the first 1–8 weeks post infection, inadequate culture time (minimum 9 days often required), and previous antibiotic use (7, 38). Urine cultures are typically positive in 25–50% dogs with DS (39). The urine culture rate was low in this group of dogs, potentially because the majority were neutered males. Prostatic secretion is significantly reduced/ceased after orchiectomy (40), and females do not have a reservoir for persistent infection in the urogenital tract (7). Free catch or urinary catheterization may have increased B. canis detection in males due to prostatic shedding (6). Intervertebral disc culture may have had a higher sensitivity than blood and urine culture if performed in a larger number of dogs, however intervertebral disc cultures are challenging to obtain and even the intraoperatively acquired intervertebral disc culture showed no growth in one dog in this study (1, 21, 38).

Several B. canis serology tests were utilized. 2-ME RSAT had the highest positivity rate in this group (21/22, 95%—excluding the inconclusive result). Addition of 2ME gives a 100% specificity (24). All AGID testing in this study used the B. canis cytoplasmic antigen and had a positivity rate of 95%. AGID is best done 5–10 weeks post-infection, although cytoplasmic antigens can be detected 3 years post-infection (6). AGID sensitivity is reported to decrease with chronicity (26). IFA had a high positivity rate in this study (13/14 dogs, 93%); seroconversion can take up to 8–12 weeks and titer typically declines as bacteremia subsides (24, 38). The variability in positive and negative diagnostic results for Brucella serology in our study highlights the need to perform confirmatory tests including culture or PCR, which are not always done routinely.

In previously reported DS studies with imaging, Staphylococcus spp. is the most common etiological agent (1–5), and classic radiographic changes include osteolysis of the vertebral endplates and adjacent vertebral bodies, collapse of the intervertebral disc space, variable sclerosis adjacent to lytic regions, variable osseus proliferation adjacent to the space, and occasionally subluxation of the affected disc space (1–3, 19, 33). These changes are generally symmetrical and affect both end-plates cranial and caudal to the intervertebral disc space. Similar changes are described in a prior case series of 14 dogs with BDS (11). While some dogs in our group shared these classical radiographic changes, many also had focal, round, centrally located lesions affecting the intervertebral disc and endplates with no other associated abnormalities (“hole punch” lesions) that might be more unique to BDS. A case report describing multiple hypoattenuating hole-like lesions on CT with early osteolysis on radiographs in a dog with BDS may represent similar lesions to what we described (23). The characteristics of the vertebral end-plate changes did not correlate with duration of clinical signs, indicating that the “hole punch” lesion is not unique to lytic changes early or late in the disease process.

Approximately 2/3 of dogs in this study had multiple lesions on radiographs and MRI compared to previous DS studies of predominately Staphylococcus spp. infection where a single lesion was identified in the majority of cases (2, 3, 5, 11). This might be due to the chronic persistence and intermittent shedding of B. canis for weeks to years (6, 7, 24, 31, 36), allowing more DS lesions to develop before diagnosis is ultimately made. Although the predisposition for the thoracolumbar and lumbosacral spine was consistent (1–3, 5, 11, 16), approximately 20% of the lesions in these dogs affected the cervical spine, which differs from previous reports where a low number of cervical lesions were identified (1, 2, 5, 11, 16). All DS studies are limited by the lack of complete spinal imaging in many dogs.

MRI features often not apparent on radiographs included vertebral physitis or spondylitis without discitis and paravertebral inflammatory changes without associated disc or vertebral changes. Vertebral physitis has been previously associated with DS in younger dogs, although only one had BDS (33). Paravertebral changes have been described with DS but not as the sole lesion (30). MRI and CT detected changes not evident on radiographs in 21/57 (37%) lesions, and DS would not have been diagnosed based on radiographs alone in one dog. This highlights the importance of advanced imaging in dogs with a clinical history consistent with BDS even if spinal radiographs are normal.

This study has the limitations of a retrospective multi-institutional study where information was not documented in all dogs for all data points. Different Brucella canis testing techniques were chosen based on clinician preference, therefore it is difficult to make any conclusions about sensitivity and specificity of the various testing modalities in this group. Complete spinal imaging was not acquired in many cases which skews the location of discospondylitis lesions toward those most clinically evident at time of presentation. The purpose of this retrospective study was to highlight the differences of BDS compared to DS from other bacteria including the younger age at presentation, longer duration of clinical signs, common identification of “hole punch” lesions, and occasional presence of physitis or spondylitis without discitis and paravertebral changes without vertebral or intervertebral disc abnormalities on MRI. B. canis may be an emerging pathogen in the southwestern United States and extended blood culture (plated minimum 9 days), Brucella PCR, and Brucella canis serology should be considered in young dogs presenting with chronic spinal pain even without radiographic evidence of DS. Advanced imaging, in particular STIR MRI imaging, should be pursued in dogs with suspicion of BDS even when spinal radiographs are normal.
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