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of the sacrum in an immunocompetent patient:
a case report and literature review
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Abstract

Background Cryptococcus neoformans, an opportunistic fungal pathogen, seldom causes infection in immuno-
competent people. Cryptococcal osteomyelitis is an uncommon condition in which Cryptococcus invades the bone.
It usually occurs as part of a disseminated infection and rarely in isolation. The spine has been reported as the most
common site of cryptococcal osteomyelitis; however, isolated case of sacrum involvement in immunocompetent
patients has never been reported.

Case presentation \We report the case of a 37-year-old man without underlying disease who presented with pro-
gressive low back and sacrococcygeal pain. The patient was initially diagnosed with sacral tumour by a local doctor,
and subsequently, after admission, was diagnosed with sacral tuberculosis. He was empirically treated with antitu-
bercular drugs. The patient failed to respond to antitubercular drugs and complained of worsening low back pain.
Additionally, he developed persistent radiating pain and numbness in his legs. For further diagnosis, we performed
a computed tomography-guided puncture biopsy of the sacrum, which revealed granulomatous inflammation with
massive macrophage infiltration and special staining revealed a fungal infection. We performed sacral debridement
and drainage and obtained purulent specimens for pathological examination and microbial culture. Microbial iden-
tification and drug susceptibility tests revealed a Cryptococcus neoformans infection sensitive to fluconazole. Postop-
eratively, the persistent radiating pain and numbness in the legs resolved. After 12 consecutive weeks of antifungal
therapy, all his symptoms resolved. The patient remained without any signs of recurrence at the 8-month follow-up.

Conclusion We reported a rare case of isolated sacrum cryptococcal osteomyelitis in an immunocompetent patient.
Furthermore, we identified and reviewed 18 published cases of spine cryptococcal osteomyelitis. Immunocompetent
individuals are also at risk for cryptococcal osteomyelitis. Clinical manifestation and imaging are insufficient to diag-
nose cryptococcal osteomyelitis of the spine, and invasive examinations, such as puncture biopsy and fungal exami-
nations, are needed. Antifungal therapy yields satisfactory results for the treatment of cryptococcal osteomyelitis of
the spine, however, if the infective lesion is large, especially when it compresses the spinal cord and nerves, a regimen
combining aggressive surgery with antifungal therapy is indispensable.
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Background

Cryptococcal neoformans, an opportunistic invasive fun-
gus, is abundant in topsoil, rotten food, and bird drop-
pings, especially pigeon droppings [1-3]. As the most
common etiologic agent of cryptococcosis, Cryptococcus
neoformans seldom causes infection in immunocompe-
tent people and mainly afflicts immunocompromised
hosts, such as patients with acquired immune deficiency
syndrome (AIDS), lymphoma, organ transplantation,
tuberculosis, or patients undergoing steroid therapy
[4, 5]. As reported in previous studies, the incidence
of cryptococcosis is about 5-10% in immunocompro-
mised patients and 30% in AIDS patients, but only one in
100,000 in immunocompetent people [1, 4].

Generally, Cryptococcus invades through the respira-
tory tract [6]. After inhalation, Cryptococcus can local-
ize in the lungs and cause cryptococcal pneumonia or
disseminate hematogenously, affecting other extrapul-
monary infection sites [7]. Although the lungs and cen-
tral nervous system are the most commonly affected
sites, other organs or tissues may be infected [2, 3, 8].
Occasionally, the skeleton can also be invaded lead-
ing to cryptococcal osteomyelitis, which usually results
from the hematogenous spread of lung infection [3, 9].
Cryptococcal osteomyelitis is uncommon, especially in
immunocompetent people, comprising only 5% of all
cryptococcal infections [5, 10, 11]. Cryptococcal osteo-
myelitis usually occurs as part of a disseminated infec-
tion and rarely in isolation. Though spine vertebrae have
been reported to be the most common site of cryptococ-
cal osteomyelitis, reports on sacral vertebrae involvement
are scarce [12-14].

Herein, we report a case of isolated cryptococcal
osteomyelitis of the sacrum in an immunocompetent
patient and review the literature on cryptococcal osteo-
myelitis involving the spine in the last 30 years. We hope
these studies can help other clinicians manage similar
cases.

Case presentation

A 37-year-old man presented to the Department of
Oncology in our hospital with a 3-month history of pro-
gressive low-back and sacrococcygeal-pain, with occa-
sional pain radiating bilaterally to the legs. He did not
have fever, headaches, cough, or night sweats. Addition-
ally, he had no history of AIDS, diabetes, tuberculosis,
leukaemia, lymphoma, or immunosuppressive treatment.
He initially visited a local county hospital, where lumbar
vertebra magnetic resonance imaging (MRI) was per-
formed. Findings showed osteolytic lesions of the S2—-S4
vertebral body accompanied by paravertebral soft tissue
masses, with mixed hyperintense signal on T2-weighted
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imaging (T2WI), and low signal intensity on T1-weighted
imaging (T1WI). His preliminarily diagnosis was a sacral
tumour, and he was referred to another hospital for fur-
ther treatment.

His clinical examination on admission revealed local
tenderness and percussion pain in the low back and
sacrococcygeal region. When tapping the lumbosacral
regions, pain occasionally radiated to both legs, particu-
larly the right side. The lumbar spine’s movement was
normal, with no abnormal strength or sensation in both
lower extremities. Routine blood tests revealed white
blood cell count of 11.2 x 10°/L (normal 3.5-9.5 x 10°/L)
with 88% neutrophils (normal 40-75%), 6% lymphocytes
(normal: 20-50%), and 0.2% eosinophils (normal: 0.4—
8%). Erythrocyte sedimentation rate (ESR) was 22 mm/h
(normal 0—-20 mm/h) and C-reactive protein (CRP) level
was 116.98 mg/L (normal 0-6.0 mg/l). Tumour markers
were not elevated, and all other test results were normal.
Radiographs revealed a patchy osteolytic lesion in S2-S4
with an unclear boundary, without periosteal reaction
and rim sclerosis (Fig. 1a). Computed tomography (CT)
of the sacrococcygeal vertebra showed some irregu-
lar osteolytic lesions in the sacrum, which were sur-
rounded by several cystic low-density soft tissue masses
of unequal size, the larger one in the anterior-right was
approximately 52 x84 mm (Fig. 2). MRI illustrated
abnormal patchy signals in the sacrum, hyperintense sig-
nal on T2WT and low signal intensity on T1WI (Fig. 3a,
b). Moreover, attached cystic soft masses were seen in
the presacral space (Fig. 3). A contrast-enhanced fat-
suppressed T2-weighted MRI demonstrated a thickened
and enhanced soft cystic wall (Fig. 3d, f, g). Except for
sacral lesions, no other abnormalities were found on the
contrast-enhanced CT of the chest and whole abdomen.
A radioisotope bone scan illustrated increased tracer
uptake in the sacrum (Fig. 4).

Imaging and blood test results were characteristic of
inflammatory changes and suggestive of sacral tuber-
culosis. Therefore, the patient was transferred to the
Department of Orthopaedics for further treatment. He
received a four-drug combination antitubercular therapy.
After about one week of antitubercular therapy, the low
back and sacrococcygeal pain worsened, and the patient
developed persistent radiating pain and numbness in
the legs, and night-time fever (38.3—-39.5 ‘C). For further
diagnosis, we performed a CT-guided puncture biopsy of
the sacral lesion and a blood culture. Hematoxylin and
Eosine staining of pathologic samples revealed granu-
lomatous inflammation with massive macrophage infil-
tration (Fig. 5a). Acid-fast staining was negative (Fig. 5b)
and Grocott’s methenamine silver staining showed
numerous black stained, small yeast-like organisms
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Fig. 1 Lateral radiography (sacrum). a Preoperative radiograph: patchy osteolytic lesions in S2-S4 with an unclear boundary (red arrows).
b Radiograph, 6-month postoperatively: bone defect lesions of the sacrum with clear boundary and rim sclerosis (red arrows)

(Fig. 5c). Periodic acid-Schiff staining showed a large
number of spheroids with red outer membranes of vary-
ing sizes (Fig. 5d). Based on these pathological findings,
fungal infection was highly suspected. However, as the
blood culture was negative, we did not perform microbial
culture on the puncture specimen at that time. To iden-
tify the fungal species, we conducted a galactomannan
detection test (GM-test) and tried to detect cryptococ-
cal antibodies in serum; the GM-test result was normal.
Owing to facility issues, we could not complete the cryp-
tococcal antibody test.

The patient underwent surgical sacral debridement
and negative drainage through the anterior approach
under intravenous titration of fluconazole. Intraop-
eratively, we observed that the anterior cortical bone
of the sacrum had multi-point destruction, and the
lesion was unequal in size and depth. Moreover, sev-
eral honeycombed abscesses filled with weak pus were
observed in the presacral space. The sacral nerve roots
were compressed by cystic abscesses. Samples from the
abscesses were sent to the laboratory for pathologi-
cal examination, microbial culture, identification, and
drug susceptibility tests. Postoperatively, the persistent

radiation pain and numbness in the legs resolved. The
postoperative pathological examination revealed gran-
uloma formation containing large quantities of multi-
nucleated giant cells, with some round, slightly stained,
thin-walled Cryptococcus in the cytoplasm, surround-
ing transparent voids, and partial budding (Fig. 6).
Moreover, the sample was inoculated in Sabouraud
Dextrose Agar supplemented with chloramphenicol
(0.5 g/1). After 5 days of culture at 37 C, yellow colony
growth was observed, in which microscopic examina-
tion showed round or oval thalli with budding cells but
without pseudo mycelium. The pathogen was identi-
fied as Cryptococcus neoformans using the BRUKER
MALDI-TOF Biotyper mass spectrometry system.
Antifungal susceptibility testing performed using ATB
FUNGUS 3 system revealed sensitivity to fluconazole.
Ultimately, the patient was definitively diagnosed with
Cryptococcal neoformans sacral osteomyelitis and was
treated with fluconazole for 12 weeks (4 weeks of intra-
venous fluconazole 400 mg/day, then 8 weeks of oral
fluconazole, 400 mg/day). At the follow-up, the low
back and sacrococcygeal pain had progressively allevi-
ated. Six months after surgery, his back pain completely
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Fig. 2 Preoperative computed tomography (CT) (sacrum). Non-enhanced CT scan (a transversal soft tissue window; b transversal bone window;
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d sagittal soft tissue window; e sagittal bone window): osteolytic lesions surrounded by cystic low-density soft-tissue masses of unequal-size,
largest in anterior-right (red arrows). Contrast-enhanced CT (c transversal; f sagittal): soft-tissue masses with heterogeneous ring enhancement and

unremarkable central enhancement (red arrows)

resolved, and his ESR, CRP level, and blood cell count
were normal. The patient recovered completely without
radiological evidence of relapse at the 8-month follow-
up (Figs. 1b, 7 and 8).

Discussion and conclusions

Cryptococcosis in immunocompetent people is infre-
quent, and isolated cryptococcal osteomyelitis is
extremely rare [13, 15, 16]. The spine vertebrae are con-
sidered the most common site of cryptococcal osteomy-
elitis [12—-14]; however, its incidence remains low, and
the preferred section of the spine for Cryptococcus infec-
tion remains unclear. On reviewing all English language
reports of cryptococcal osteomyelitis involving the spine
since 1992, we identified 18 related cases (Table 1) [1-7,
10, 12, 17-25]. Among them, 10 (55.6%) cases involved

the lumbar vertebrae, 7 (38.9%) the thoracic vertebrae, 3
(15.8%) the sacral vertebrae, and none were reported in
the cervical or coccygeal vertebrae. This suggests that the
lumbar vertebrae are the most common sites of crypto-
coccal osteomyelitis in spine.

We found only three published cases of cryptococ-
cal osteomyelitis involving the sacrum [10, 20, 21]. Lai
et al. [20] reported a case of nonadjacent cryptococcal
infection involving L1 and S1 vertebrae. The other two
cases by Nankeu et al. and Noh et al. reported dis-
seminated cryptococcosis involving the sacrum and the
patients had underlying comorbidities [10, 21]. To our
knowledge, this is the first report of isolated cryptococ-
cal osteomyelitis of the sacrum in an immunocompetent
patient.
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Fig. 3 Preoperative magnetic resonance imaging (MRI) (sacrum). MRI (a sagittal T1-weighted; b sagittal T2-weighted; c sagittal fat-suppressed
T2-weighted; e:itransversal fat-suppressed T2-weighted): patchy abnormal signals in the sacrum and attached soft-cystic masses in the presacral,
hyperintense signal on T2-weighted imaging (T2WI), and low-signal intensity on T1-weighted imaging (T1WI) (red arrows). Contrast-enhanced
MRI (d sagittal enhanced T1-weighted; f transversal enhanced T2-weighted; g coronal enhanced T2-weighted): pre-sacral soft-tissue masses with
thickened and enhanced soft cystic wall (red arrows)

Common clinical manifestations of spine cryptococcal
osteomyelitis include local pain, tenderness, and oedema,
sometimes accompanied by fever, weakness, and other
manifestations of spinal cord compression [6, 26]. Imag-
ing findings usually comprise irregular osteolytic destruc-
tion of the vertebral bodies with or without paraspinal
abscess [7, 12, 13]. Numerous diseases, such as tumours
and bone tuberculosis, have similar manifestations and
imaging findings. Due to the low incidence, atypical
manifestations, and nonspecific imaging findings, spine
cryptococcal osteomyelitis is a diagnostic challenge and
is easily misdiagnosed, delaying treatment in many cases
[5, 21]. In our literature review, eight (44.4%) cases were
initially misdiagnosed as bone tuberculosis, malignant

neoplasm, or pyogenic osteomyelitis, and then were
finally diagnosed correctly by pathological and microbial
culture examinations after inappropriate surgery or drug
treatment.

Our patient was a young man without underlying dis-
ease and had no history of abnormal immune function.
He was an immunocompetent individual, and not in a
susceptible population. His main symptom was low back
pain and clinical examination revealed local tenderness
and percussion pain. His blood tests were nonspecific,
only showing elevated inflammatory markers. In addi-
tion to bone destruction, his imaging findings revealed
sizeable soft tissue masses around the sacrum, similar
to some primary sacral tumours, such as chordoma and
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Fig. 4 Systemic radionuclide bone-scanning shows active metabolism of sacrum (red arrows)

giant cell tumours of the bone. Therefore, he was misdi-
agnosed with tumour and bone tuberculosis. Finally, an
accurate diagnosis was made by a timely puncture biopsy
and postoperative microbial culture.

The confirmative diagnosis of cryptococcal osteomyeli-
tis relies on positive culture and histological examination
of the infective lesion specimens [6, 7, 21]. Hence, obtain-
ing the infective lesion specimen is critical for diagnosis
[15, 24, 27]. It is easy to accomplish this in a superficial
lesion or ruptured abscess, but not in spine cryptococcal
osteomyelitis cases where lesions are usually deep, and
the abscess rarely ruptures outwards [15, 24, 26]. Punc-
ture biopsy, an invasive examination for obtaining a spec-
imen, is generally performed under the guidance of CT,

which was associated with less trauma and high accuracy
in diagnosing spine cryptococcal osteomyelitis in some
cases [3, 10, 16, 20, 25]. In half of the cases reviewed by
us, the specimens were obtained by puncture biopsy, and
diagnosis was confirmed by fungal culture and patho-
logical examination of the specimen. Our diagnosis was
also based on a puncture biopsy, which is necessary in
destructive bone diseases suspected of spine cryptococ-
cal infection to avoid delay in diagnosis.

Isolated cryptococcal osteomyelitis is the infection
of one or more adjacent bones without extra skeletal
lesions, while disseminated cryptococcal osteomyelitis
is the infection of more than two non-contiguous bone
sites or bone lesions with extra skeletal lesions [6, 15,
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Fig. 5 Puncture biopsy-sample with staining methods. a Hematoxylin-Eosin shows granulomatous inflammation with massive macrophage
infiltration; b Acid fast is negative; ¢ Grocott’s methenamine silver shows numerous black stained, small yeast-like organisms (red arrows); d Periodic
acid-Schiff shows large number of spheroids with red-outer-membranes of various sizes (red arrows)

Fig. 6 Postoperative pathologic examination showing granuloma formation containing large quantities
slightly stained, thin-walled Cryptococcus in cytoplasm, surrounding transparent voids, and partial budding (red arrows)
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Fig. 7 Postoperative computed tomography (CT) (sacrum). One-month postoperative CT (a transversal soft tissue window; b transversal bone
window; ¢ sagittal soft tissue window; d sagittal bone window) -abscess became smaller, and bone defect lesions show no changes. Three-month
post-operative CT (e transversal soft tissue window; f transversal bone window; g sagittal soft tissue window; h sagittal bone window): no abscess,
bone defect lesions became smaller. Six-month post-operative CT (i transversal soft tissue window; j transversal bone window; k sagittal soft tissue
window; I sagittal bone window): new bone on edge of bone defect lesions (red arrows) and no relapse

28]. Due to the difference in required treatment, dif-
ferentiation between isolated and disseminated cryp-
tococcal osteomyelitis is necessary. This can usually be
achieved by fungal culture of the blood and cerebrospi-
nal fluid, detection of cryptococcal antibodies, a brain
MRI, and chest CT examination [9, 21, 24]. In our case,
bacteraemia, lung and other bone infection lesions,
were excluded by blood cultures, chest CT, and bone
scanning. However, the patient declined lumbar punc-
ture and brain MRI because of absence of headaches
and dizziness. Furthermore, cryptococcal antibody test
could not be completed due to equipment limitations.
Therefore, evidence for differential diagnosis remains
insufficient. Finally, considering that the patient had
not experienced any central nervous system symptoms

throughout the treatment, he was diagnosed with iso-
lated cryptococcal osteomyelitis.

It is widely accepted that antifungal therapy is indis-
pensable for the treatment of cryptococcal osteomyelitis
[29, 30], but the preferred treatment approach (surgical
versus nonsurgical) remains controversial. Zhou et al.
[3] suggested that surgery may increase the risk of infec-
tion dissemination, and hence, did not recommend it for
cryptococcal osteomyelitis, especially in immunocom-
promised patients. Meanwhile, nonsurgical treatment
has also successfully cured some cases [13, 18, 25]. Some
clinicians believe that only surgical debridement com-
bined with antifungal treatment can achieve excellent
therapeutic effect, and delayed surgery may result in a
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Fig. 8 Postoperative magnetic resonance imaging (MRI)(sacrum). One-month post-operative MRI (a sagittal T1-weighted; b sagittal T2-weighted;
c sagittal fat-suppressed T2-weighted; d transversal fat-suppressed T2-weighted ): abscess became smaller. Six-month post-operative MRI (e sagittal
T1-weighted; f sagittal T2-weighted; g sagittal fat-suppressed T2-weighted; h transversal fat-suppressed T2-weighted ): abscess resolved

poor prognosis [6, 27]. Ruan et al. [24] and Adsul et al.
[1] reported two patients with lower extremity paralysis
due to cryptococcal osteomyelitis of the spine. They had
a residual sensation and gait abnormality because of the
delay in spinal cord decompression surgery. Nahra et al.
[31] reported a 31-year-old immunocompetent woman
who had necrosis of the sacral nerve root due to Candida
albicans sacral osteomyelitis. Therefore, they advocate for
early and aggressive surgery combined with long-term
antifungal medication therapy for fungal osteomyelitis of
the sacrum. Similar to these cases, our patient had occa-
sional radiating pain in the legs on admission and subse-
quently, during the treatment, developed persistent pain
and numbness. It was inferred that his sacral nerve roots
were becoming affected; hence, surgical intervention was
performed. Intraoperatively, we confirmed compression
of the sacral nerve roots. Neither surgical nor nonsur-
gical treatment is universally applicable. The degree of
spinal stability impairment and risk of spinal cord nerve
injury is critical in deciding whether surgery is necessary

for spine cryptococcal osteomyelitis. Generally, antifun-
gal treatment alone is sufficient for cryptococcal osteo-
myelitis [13, 32]. However, surgical intervention may be
needed in some patients with large lesions or in those at
risk of vital tissue or organ damage.

In summary, we report a rare case of isolated sacrum
cryptococcal osteomyelitis in an immunocompetent
patient and reviewed 18 published cases of spine cryp-
tococcal osteomyelitis. Immunocompetent individuals
are also at risk for cryptococcal osteomyelitis. Due to
atypical clinical symptoms and imaging findings, these
alone may be insufficient for diagnosing spine crypto-
coccal osteomyelitis; hence, invasive examinations like
puncture biopsy and fungal examinations are needed.
Generally, nonsurgical therapy proves satisfactory for
treatment of spine cryptococcal osteomyelitis. How-
ever, when the infective lesion is large, especially when
it compresses the spinal cord and nerves, a regimen
combining aggressive surgery with antifungal therapy is
indispensable.
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AIDS Acquired immune deficiency syndrome
MRI Magnetic resonance imaging

T2WI T2-weighted imaging

TIWI T1-weighted imaging

cT Computed tomography

ESR Erythrocyte sedimentation rate
CRP C-reactive protein

GM-test  Galactomannan detection test
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