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A 5-year-old spayed female German shepherd dog was admitted with a history of generalized stiffness. Neurologic examination
revealedmild paraparesis withmultifocal spinal pain. Spinal radiographs andmagnetic resonance imaging revealed diskospondyli-
tis at L6-7 andmultiple sites throughout the thoracolumbar spine. Biopsy of the intervertebral disk at L6-7 revealed a positive culture
for Aspergillus species, and the dog was placed on itraconazole inde�nitely. Clinical signs were signi�cantly improved a�er two
weeks of itraconazole. e dog was reevaluated 8 years later for unrelated reasons. No spinal pain was detected. Spinal radiographs
revealed a fused L6-7 disk space and collapsed and sclerotic disk spaces at multiple sites. Itraconazole was tolerated by the dog with
normal yearly liver enzyme values. �o our knowledge, this is the �rst reported case of successful long-term use of itraconazole for
the treatment of Aspergillus diskospondylitis in a dog.

1. Introduction

Diskospondylitis is an infection of the intervertebral diskwith
concurrent osteomyelitis in adjacent vertebral endplates. e
most common cause of diskospondylitis is hematogenous
spread of bacteria or fungi from urinary tract infections,
dental infections, or endocarditis [1, 2]. Migrating foreign
bodies, such as grass awns, have also been incriminated
as a source of infection. Staphylococcus aureus is the most
common cause of canine diskospondylitis.

Aspergillus is a fungus that is ubiquitous in the envi-
ronment and an opportunistic pathogen. Aspergillus terreus
is the most common species associated with disseminated
aspergillosis [2]. Female German shepherd dogs are the most
commonly affected breed with disseminated aspergillosis. It
is speculated that German shepherd dogs have a hereditary
immune defect that plays a signi�cant role in the pathogen-
esis [1, 3]. In disseminated cases, it is not uncommon to
�nd radiographic changes consistent with multiple sites of
diskospondylitis [3, 4].

Aspergillosis can be localized to the spine only. ere
have been four published canine cases of Aspergillus

diskospondylitis, without the presence of systemic involve-
ment, in the veterinary literature [1, 5, 6]. All four cases were
seen in German shepherd dogs; these dogs were euthanized
due to poor prognosis or neurologic deterioration. e
purpose of this report is to describe a case of nondisseminated
Aspergillus diskospondylitis in a dog that was successfully
treated with long-term itraconazole.

2. Case Presentation

A 5-year-old (41.2-kg) spayed female German shepherd dog
was evaluated for a 3-month history of generalized stiffness
that was refractory to pain medications. On admission, rectal
temperature, heart rate, and respiration rate were within
normal limits. Physical examination was unremarkable. Neu-
rologic examination revealed kyphosis, paraparesis, andmild
conscious proprioceptive de�cits in the pelvic limbs. Spinal
re�exes and cranial nerves were normal. Spinal palpation
elicited pain in the midthoracic area and lower lumbar spine.

Complete blood count, serum biochemical analysis, and
urinalysis were unremarkable. Spinal radiographs revealed
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F 1: Lateral radiographs of the lower lumbar spine prior to (a) and aer 8 years (b) of itraconazole treatment. (a)e L6-7 intervertebral
disk space is collapsed and there is lysis of the endplates consistent with active diskospondylitis. (b) e L6-7 intervertebral disk space is
collapsed and partially fused with smoothly marginated osseous proliferation between the ventral aspects of the vertebral bodies suggestive
of healed diskospondylitis.

diskospondylitis at L6-7. Lumbar cerebrospinal �uid (CSF)
revealed a mildly elevated protein count (55.5mg/dL, ref-
erence <35mg/dL) with mild blood contamination. Blood,
urine, and CSF cultures for aerobic and anaerobic bacteria
and fungal organisms were negative. Serum Brucella titer
was negative via rapid slide agglutination test. Amoxicillin
and clavulanic acid (Clavamox, Pzifer) was prescribed at
22mg/kg orally every 8 hours. ere was no improvement
aer three weeks; antibiotic therapy was changed to clin-
damycin and cipro�oxacin.

Six weeks later, the dog was re-evaluated for persistent
spinal pain. Neurologic examination was unchanged from
the initial visit. Spinal radiographs revealed further lysis of
endplates and collapse of the disk space at L6-7 consistent
with diskospondylitis (Figure 1(a)). Additionally, irregular
endplates were found at T3-9 suspicious for diskospondy-
litis. Magnetic resonance (MR) imaging of the entire spine
revealed multiple sites of diskospondylitis. On the T2-
weighed images, irregular nucleus pulposus was seen at
T2-10, T13-L1, and L6-7. On gadolinium dimeglumine
(Magnvist, Bayer Health Care Pharmaceuticals) enhanced
T1-weighted images, the intervertebral disk and endplates
at L6-7 showed marked contrast enhancement along with
moderate nerve root compression bilaterally (Figure 2).

A le-sided hemilaminectomy at L6-7 with a partial
diskectomy was performed for nerve root decompression
and intervertebral disk biopsy. Fungal hyphae were seen in
the disk sample histologically and Aspergillus species were
cultured. e speci�c species of Aspergillus was not available
because fungal sequencingwas not performed.Oral itracona-
zole (Sporanox, Janssen Pharmaceutica) was given at 5mg/kg
every 24 hours inde�nitely. Aer 2 weeks of therapy, the dog
was signi�cantly improved clinically. By 6 weeks, the dog was
90% back to normal according to the owner.

e dog presented 8 years aer the initiation of itracona-
zole therapy for unrelated reasons. e dog was on 5mg/kg
of itraconazole every 24 hours and tolerated treatment well

with normal yearly liver enzyme values. Physical exam was
unremarkable. Neurologic exam revealed mild paraparesis,
mild conscious proprioceptive de�cits in the pelvic limbs, and
no spinal pain.

Spinal radiographs showed collapse and partial fusion of
the L6-7 intervertebral disk space with smoothly marginated
osseous proliferation between the ventral aspects of the
vertebral bodies (Figure 1(b)). Additionally, there were col-
lapsed intervertebral disk spaces at T2-T11 and T13-L2. e
endplates at T13-L1 and L1-L2 were also very irregular with
sclerosis and potential lucency. Ventral bridging spondylosis
was seen throughout the thoracic and thoracolumbar spine.
Overall, the L6-7 diskospondylitis appeared to be healed;
however, it could not be determined radiographically if the
other sites were chronically healed or still active. Clini-
cally, the patient had no spinal pain consistent with active
diskospondylitis. However, due to the potential lucency
noted at the T13-L2 endplates, continual therapy with itra-
conazole was recommended.

3. Discussion

In general, canine aspergillosis carries a poor prognosis
[1, 4–8]. Most cases of disseminated aspergillosis with
diskospondylitis are euthanized. A variety of treatments have
been tried in several cases including itraconazole, keto-
conazole, voriconazole, posaconazole, amphotericin B, and
hamycin; however, euthanasia was elected within a year in
most of the cases due to progression of disease [1, 4, 9–
13]. ere has been one reported survival of 4.3 years in
a dog with disseminated aspergillosis and diskospondylitis
treated with itraconazole alone for 2.7 years [9].is dog was
euthanized due to relapse of clinical signs aer treatment was
discontinued.

Nondisseminated Aspergillus diskospondylitis also car-
ries a poor prognosis in dogs [1, 5, 6]. Of the 4 reported
cases, all dogs were euthanized. Two of these dogs were
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F 2: Transverse T1-weighted before (a) and aer (b) contrast MR imaging of the L6-7 intervertebral disk space.ere is strong contrast
enhancement of the intervertebral disk and endplates suggestive of active diskospondylitis. Nerve root compression (hypointense circles as
indicated by arrows) from the in�amed disk is also noted bilaterally.

euthanized shortly aer diagnosis. One dog was treated with
ketaconazole for three weeks and was euthanized due to
neurologic deterioration.e fourth dogwas euthanized aer
lack of improvement on antibiotics and aspergillosis was
diagnosed at necropsy.

In most current studies, azole antifungals were the choice
of treatment for aspergillosis. Compared to amphotericin B
and ketoconazole, itraconazole was more effective and had
fewer side effects [2]. Itraconazole works by inhibiting fungal
P450 enzyme necessary for ergosterol synthesis. Treatment
with itraconazole alone has shown to extend survival time
and improve clinical signs with aspergillosis diskospondylitis
[9, 10]. However, long-term survival greater than 1 year has
only been reported in one case [9]. Fluconazole has little
activity against aspergillosis [2].

e dog in this case report had multiple sites of
Aspergillus diskospondylitis without any signs of systemic
dissemination. Initially, the dog was diagnosed with only
one site of diskospondylitis even though multifocal spinal
pain was noted. Six weeks later, radiographs and MR imag-
ing revealed multifocal sites of diskospondylitis. It is not
uncommon for radiographic evidence of diskospondylitis to
lag behind the onset of clinical signs by as much as 2–6
weeks; thus, acutely affected patients can have equivocal
or even normal radiographic �ndings [14, 15]. Follow-up
radiographs 8 years later showed 2 additional sites of col-
lapsed disk spaces and sclerotic endplates at T10-11 and L1-
2 and potential lucency at the endplates of T13-L2. Because
no follow-up radiographs were documented between these
two time points, it is unknown when these additional sites
became affected in the course of disease. Also, whether these
sites were active or actually chronically healed sites could
not be determined radiographically. One of the limitations
of radiographs is the difficulty of differentiating chronic
diskospondylitis from healing lesions or even degenerative
changes of the spine [14, 15]. Advanced imaging techniques

such as MR imaging or computed tomography with contrast
or nuclear scintigraphy may have been helpful to clarify this
[16, 17].

is is the �rst reported case of nondisseminated
Aspergillus diskospondylitis successfully treated with long-
term itraconazole. e speculated reasons for success in this
case may be related to an early surgical diagnosis which
allowed for early treatment before dissemination of the
disease and/or due to lifelong treatment with itraconazole,
despite early resolution of clinical signs.is dog hadno long-
term side effects from itraconazole. Although the dog had no
clinical signs consistent with diskospondylitis, radiographs
suggest active aspergillosis may still be present. Inde�nite,
lifelong treatment with itraconazole should be considered in
dogs with Aspergillus diskospondylitis, particularly German
shepherd dogs with potential immune de�ciency, in order
to prevent progression of clinical signs or relapse. Treatment
until resolution of clinical signs may not be sufficient.
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