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CASE REPORT

Spinal blastomycosis: unusual musculoskeletal presentation

with literature review
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Abstract

We report a case of a 41-year-old male who presented to our institution with a large groin mass. CT, MRI and PET imaging was
performed and was concerning for a soft tissue abscess likely originating in the lumbar spine. Differential considerations included
infection, with atypical infections such as tuberculosis strongly considered. Biopsy revealed fungal elements preliminarily
reported as consistent with Cryptococcus neoformans but later revealed to be Blastomyces dermatitidis. The patient responded
positively following the introduction of appropriate treatment. This case illustrates the imaging similarities between spinal
blastomycosis, spinal tuberculosis, and other fungal infections as well as the need for biopsy to differentiate.
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Introduction

Blastomyces dermatitidis is endemic to the upper Midwest
United States and southeast Canada to include the Great
Lakes, Ohio and Mississippi river valleys. Individuals infect-
ed with B. dermatitidis may or may not become symptomatic.
However, when symptomatic, the lung is the most commonly
involved organ followed by the skin and bones. In dissemi-
nated infections, the genitourinary and central nervous sys-
tems may be involved [1]. Since imaging findings of spinal
blastomycosis may mimic tuberculosis, other fungal infec-
tions or malignancy, biopsy is required to differentiate.

This material was previously presented at the American Society of
Neuroradiology (ASNR) meeting. A release was obtained to submit this
case report for publication from the ASNR.
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Case report

A 41-year-old male patient initially presented to an outside
institution in a neighboring state with a cough and low-grade
fever. Chest radiograph preformed at that outside institution
revealed a band-like right upper lobe (RUL) opacity with a
subsequent chest computed tomography (CT) exam demon-
strating RUL peribronchovascular opacity and mediastinal
lymphadenopathy (Fig. 1a). A positron emission tomography
(PET) CT demonstrated slightly increased metabolism in the
mediastinal lymphadenopathy, but no significant uptake in the
lung opacity. Additional hypermetabolic, mildly destructive
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Fig. 1 41-year-old man with
fever and cough. PET-CT per-
formed at an outside institution. a
CT axial image (lung window)
demonstrates band-like
peribronchovascular opacity with
associated bronchiectasis (arrow).
b Axial CT image (soft tissue
window) shows destruction of the
right L5 anterior vertebral body
with an associated soft tissue
component (arrow). ¢ Sagittal
PET-CT fused image demon-
strates increased uptake within the
L5 lesion (arrow) and along the
S1 superior endplate (arrowhead)

osseous lesions with soft tissue components were identified in
the right LS and S1 vertebrae (Fig. 1b,c). The patient was told
that the lung findings were suspicious for malignancy and that
the vertebral lesions were concerning for metastases. A lumbar
spine (L-spine) magnetic resonance imaging (MRI) exam was

Fig. 2 Imaging obtained when
patient presented to our institution
14 months later with back pain
and a right groin mass. a Lateral
lumbar spine radiograph
demonstrates destructive foci in
the anterior L2 and L5 vertebral
bodies with subtle surrounding
sclerosis (arrows), and a lytic area
in the posterior L1 vertebral body
with pedicle extension
(arrowhead). b Lumbar spine CT
with coronal reconstruction
shows multiple right-sided lytic
vertebral body lesions (arrows)
with asymmetric enlargement of
the right psoas muscle
(arrowhead) and relative preser-
vation of the disk spaces
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recommended; however, the MRI was not performed, possibly
since the patient was not experiencing any back-related symp-
toms. The patient was subsequently lost to follow-up.

The patient later developed generalized low back pain
which he initially attributed to his occupation, since his job
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Fig. 3 a—d MRI obtained when
patient presented to our institution
14 months later with back pain
and a right groin mass. a Sagittal
T1-weighted post-gadolinium fat-
saturated image demonstrates ex-
tensive destruction of the right
posterior T12-L2 vertebral bodies
with pedicle extension and in-
volvement of multiple neural fo-
ramina (arrows). Additional osse-
ous lesions in the L3 and L5 ver-
tebrae with sparing of the disk
spaces (arrowheads). b Axial T1-
weighted fat-saturated image at
the L1-L2 level demonstrates
right psoas enhancement with en-
hancing soft tissue extending into
the neural foramen and epidural
space (arrowhead). Extension into
the right 12th rib (straight arrow)
and the posterior elements (dotted
arrow) is a feature that suggests
blastomycosis over tuberculosis.
¢ T1-weighted coronal post-
gadolinium fat-saturated image
demonstrates sacral osseous in-
volvement (straight arrow) with
adjacent presacral fluid collec-
tions (wavy arrow) that track into
and along both piriformis muscles
(arrowheads). d More caudal, T1-
weighted coronal post-
gadolinium fat-saturated image
demonstrates a large,
multiloculated, peripherally en-
hancing fluid collection with in-
ternal septations extending along
the right iliopsoas muscle into the
right groin (arrows)

required strenuous physical labor. The patient initially sought
relief from a chiropractor; however, the symptoms worsened
with the back pain eventually localizing to the right lower
lumbar region. He also developed fevers, chills, night sweats,
anorexia and unintentionally lost 25 pounds. A right inguinal
mass later developed and gradually increased in size over 2—
3 months. This mass prompted his presentation to our institu-
tion 14 months after he initially sought medical care at the
outside institution.

At our institution, L-spine radiographs, L-spine CT, L-
spine and pelvis MRIs were performed to evaluate the pa-
tient’s back pain and groin mass. The radiographs and CT
demonstrated sclerotic bordered areas of osseous destruction

which favored a more long-standing process (Fig. 2a,b). The
L-spine MRI demonstrated multiple osseous lesions with in-
volvement of both the anterior and posterior vertebral bodies,
relative sparing of the intervertebral disc spaces, and extensive
involvement of the posterior elements and neuroforamen
(Fig. 3a). Soft tissue enhancement extended into the surround-
ing paraspinal structures to include the psoas musculature and
right posterior 12th rib with minimal involvement of the epi-
dural space (Fig. 3b). Peripherally enhancing abscesses ex-
tended inferiorly along the psoas musculature to involve both
piriformis muscles, the sacrum and subcutaneous soft tissues
of the right proximal thigh (Fig. 3c,d). Ultrasound of the right
groin depicted a large mildly complex fluid collection with
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Fig. 4 CT-guided biopsy of the right L1 vertebrae

internal debris and incomplete septations. Of note, the patient
denied incontinence or lower extremity paresthesias.

Further history was elicited which revealed that the patient
lived in a mountainous part of the eastern United States. He
denied caving, hiking, or other significant outdoor activity,
and his only known animal exposure was contact with dogs.
He was not aware of prior tuberculosis exposure. He denied
being incarcerated and was not immunocompromised.
Nevertheless, an atypical infection, to include Mycobacterium
tuberculosis, was considered likely based on the imaging find-
ings, and a CT-guided percutaneous biopsy of the right L1
vertebral body was performed (Fig. 4). The immediate prelim-
inary pathology interpretation based on fine-needle aspiration
morphology was fungal elements suspicious for Cryptococcus
neoformans. Following application of special stains the follow-
ing day, a final diagnosis of B. dermatitidis was reported. H&E
stained slides of the bone biopsy demonstrated non-necrotizing
granulomatous inflammation. A GMS stain revealed numerous

yeast forms measuring 10-12 um in diameter, located within
histiocytes. The intracellular yeast forms lacked a capsule on
mucicarmine stain consistent with a diagnosis of B. dermatitidis
(Fig. 5a—c). Five days after the biopsy, polymerase chain reac-
tion (PCR) test confirmed B. dermatitidis with hyphal forms
diagnostic of B. dermatitidis identified 3 weeks later on the
fungal culture.

Ultrasound-guided aspiration of the right inguinal mildly
complex cystic mass returned approximately 1 L of purulent
fluid. Intravenous liposomal amphotericin was administered
for 6 weeks followed by an additional 12 months of oral
itraconazole therapy. One and 3 month follow-up MRI exam-
inations demonstrated progressive decrease in the size of the
cystic masses and gradual resolution of the lumbosacral oste-
omyelitis (Fig. 6a,b). After 3 months, the majority of the pa-
tient’s symptoms had resolved with the exception of mild
intermittent back pain.

Discussion

Blastomycosis is caused by B. dermatitidis, and it is one of the
endemic North American mycoses. Blastomycosis has an in-
cidence according to the Centers for Disease Control of 1-2
cases per 100,000 population, but levels as high as 1040
cases per 100,000 people are present in endemic areas [2].
Other synonyms previously used for this disease include
Gilchrist’s disease, North American Blastomycosis and
Chicago disease [3]. Blastomycosis can also rarely occur in
areas of Africa and southwest Asia [4].

B. dermatitidis is a thermally dimorphic fungus that can
reproduce in either a mycelial or a yeast-like state depending
on the temperature. Wet soil containing animal droppings or
decaying vegetable matter is the main source of human expo-
sure to the fungus, usually effecting middle-aged males due to
their increased outdoor occupational or recreational activities

Fig. 5 Photomicrographs of the patient’s bone biopsy specimen. a
Hematoxylin and eosin (H&E) staining at 200x magnification demon-
strates non-necrotizing granulomatous inflammation characterized by
multinucleated giant cells (arrow) and a peripheral rim of lymphocytes
(arrowhead). b Further magnification to 400x reveals small, round yeast
forms (arrow) that measure approximately 10—-12 pum in diameter. ¢
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Mucicarmine stain viewed at 400x magnification shows no magenta stain-
ing around the yeast form (arrow) demonstrating an absence of the mu-
cinous capsule that would be present with Cryptococcus neoformans. The
diagnosis of B. dermatitidis was supported by the size of the yeast form
and the lack of a thick, mucinous capsule was later confirmed with culture
results
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<« Fig. 6 MRI 3 months after antifungal therapy. a T1-weighted post con-
trast fat-saturated image similar in location to pretreatment. Figure 3a
image, demonstrates decreased soft tissue, foraminal, and osseous en-
hancement (arrows), particularly at T12. b Axial T1-weighted post con-
trast fat-saturated image at L1-L2, similar to pretreatment. Figure 3b,
demonstrates decreased right psoas and foraminal enhancing soft tissue
and mass effect on the right lateral epidural space (arrowhead)

[3]. Since B. dermatitidis is not transmitted from person to
person, it is generally not considered contagious.

Blastomycosis can be asymptomatic, or it may present with
disseminated involvement that is potentially fatal. The most
commonly involved organ, by far, is the lung. Blastomycosis
can present acutely with influenza-like symptoms including
fever, cough, myalgia, arthralgia, and pleurisy. The phagocyt-
ic actions of macrophages and white blood cells usually pre-
vent proliferation of B. dermatitidis; however, pneumonia and
dissemination to other organs can occur [3]. The pulmonary
symptoms may resolve spontaneously, but in disseminated
infection, the prognosis is poor unless proper treatment is
initiated in a timely manner. Since blastomycosis can resemble
malignancy and other atypical infections, including tubercu-
losis, an accurate diagnosis is often delayed [5].

The second and third most commonly involved organ sys-
tems are the integumentary and musculoskeletal (MSK), re-
spectively. Spread from the pulmonary system to these sys-
tems most often occurs hematogenously but on occasion may
occur by direct inoculation. Musculoskeletal manifestations of
blastomycosis vary and include case reports of patients devel-
oping osteomyelitis and soft tissue or muscle abscesses. The
central nervous and genitourinary organ systems are less com-
monly involved [6].

Our patient had MSK findings that included destruction
and collapse of multiple thoracic and lumbar vertebral bodies,
relative preservation of the disc space, and non-contiguous
vertebral involvement with spread likely along the anterior
longitudinal ligament [7—13]. These findings are often identi-
fied in blastomycosis, but they can also occur in other fungal
infections involving the spine to include coccidioidomycosis
and tuberculosis [12, 14-17]. While there is no foolproof way
to differentiate between blastomycoses, cryptococcus, coccid-
ioidomycosis and tuberculosis on imaging, the location of the
lesions and the development of soft tissue abscesses can be
helpful. Both blastomycosis and tuberculosis have a predilec-
tion for the thoracolumbar junction; whereas, coccidioidomy-
cosis most commonly involves the thoracic spine with cryp-
tococcus typically involving the lumbar spine [7, 8, 13, 18]. In
addition, both blastomycosis and tuberculosis can form large
paraspinal abscesses that occasionally extend into the groin
and upper thigh with fistula formation more commonly noted
in blastomycosis [7, 14, 19-21]. In contrast, even though
cryptococcus often involves the pedicles and lamina, fistula
formation is unusual [12]. Given that the vertebral lesions in
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this patient involved the thoracolumbar, lumbar and sacral
areas, coccidioidomycosis was considered unlikely.
Cryptococcus was also considered unlikely due to the pres-
ence of large paraspinal abscesses. To help differentiate be-
tween blastomycosis and tuberculosis, which both can involve
the thoracolumbar and lumbar regions and form paraspinal
abscesses, the presence of posterior element involvement
and extension into the posterior ribs is highly suggestive of
blastomycosis with the latter rare in tuberculosis [12, 15]. In
fact, extension into the posterior ribs has been reported in as
many as 50% of patients with blastomycosis and <5% of pa-
tients with tuberculosis [8, 22].

Effective treatment of blastomycosis requires rapid consid-
eration of an atypical infection in order to obtain a timely diag-
nosis and quickly begin appropriate therapy. B. dermatitidis,
Cryptococcus neoformans and Histoplasma capsulatum may
all present histologically as yeast forms within the cytoplasm
of histiocytes on biopsy or fine-needle aspirate sampling.
However, the yeast form of H. capsulatum can often be mor-
phologically differentiated due to the smaller size of the yeast,
while the yeast forms of Cryptococcus and B. dermatitidis are
larger and can be difficult to distinguish on morphologic exam
only. Preliminary diagnosis from either surgical pathology or
cytopathology such as in the setting of intra-operative frozen
section consultation, can be challenging with less than 80% of
fungal organisms correctly identified at the time of immediate
interpretation using only morphologic features [23].
Nevertheless, distinction is generally possible with the aid of
special stains and by evaluating better quality slides with per-
manent material compared to frozen section or uncover slipped
smears based on the morphologic assessment. Morphologic
features that can be used to suggest a diagnosis include yeast
size, budding patterns and the presence of a capsule, which can
be assessed on formalin-fixed paraffin-embedded tissue with
the use of special stains. In the minority of cases in which
morphology and special stains are indeterminate, PCR testing
of culture material and formalin-fixed paraffin-embedded tissue
is available. Additionally, antigen testing for blastomycosis an-
tigens can be performed with urine and serum using an enzyme
immunoassay (EIA). The most sensitive test, and therefore the
gold-standard for diagnosis remains the fungal culture which
may take several days or weeks.

With respect to size, H. capsulatum is smaller (2—4 pum) than
Cryptococcus neoformans (410 um) or B. dermatitidis (8—
15 um) and Coccidioides immitis is usually much larger (20—
200 pum) [23]. The mucicarmine stain can help differentiate be-
tween these three fungi with Cryptococcus neoformans staining
magenta due to a thick, mucinous capsule whereas
B. dermatitidis and Coccidioides immitis do not stain magenta
due to lack of a mucinous capsule [24]. Perhaps more useful is
that B. dermatitidis can be strongly suggested when broad-based
buds are identified as both Cryptococcus neoformans and
H. capsulatum have narrow-based budding [3, 23].
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Initial therapy for blastomycosis is usually pharmacological
with non-life threatening and non-CNS infections usually treat-
ed with azoles to include ketoconazole, itraconazole, and flu-
conazole with up to 36% of patients successfully treated entire-
ly with medicine [18]. Amphotericin B remains the drug of
choice for patients with severe life-threatening or CNS disease,
pregnant and immune compromised patients, transplant recipi-
ents, and patients on chronic glucocorticosteroids [25]. Even in
patients with vertebral osteomyelitis and the absence of neuro-
logic deficits or a major spinal deformity, the use of non-
operative treatment has been recommended [26]. In patients
with a delay in diagnosis or spinal canal compromise, surgery
may be indicated [20]. Fortunately, current medical regimens
are usually successful in treating blastomycosis, unlike prior to
the availability of specific antifungal therapy when mortality
rates of up to 60% were reported [27].

In conclusion, even though there are some distinguishing
imaging features, spinal blastomycosis has many imaging
similarities to other fungal infections as well as spinal tuber-
culosis. Therefore, early biopsy is required for a definitive
diagnosis in order to initiate an appropriate therapeutic regi-
men in a timely manner.
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