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MRI findings of intramedullary spinal 
cryptococcoma

Neslihan Zehra Gültaşlı, Karabekir Ercan, Sibel Orhun, Serdal Albayrak

Cryptococcus neoformans (C. neoformans) is a thin-walled, non-
mycelial, budding yeast that exists widely throughout nature and 
causes opportunistic and non-contagious infections in humans. 

Involvement of the central nervous system (CNS) has been found in 
70% of patients at the time of diagnosis, and meningitis and menin-
goencephalitis are the most common manifestations (1–3). Space-occu-
pying cryptococcoma, on the other hand, is a rare entity, characterized 
by localized, solid, tumor-like masses that are usually found in the cer-
ebral hemispheres or cerebellum, but are extremely rare in the spinal 
cord (1, 4). To the best of our knowledge, there have been only 5 cases of 
intramedullary spinal cryptococcoma reported in the literature (1, 3–6) 
and limited information on imaging features is available. We present an-
other case, review the literature on this entity, and discuss the magnetic 
resonance imaging (MRI) findings. 

Case report
A 47-year-old man was admitted to our hospital with progressive dif-

ficulty in walking and bilateral lower limb weakness that had started 3 
months earlier. No disorder of the urinary sphincter was noted. A neuro-
logical examination revealed grade I paraparesis on the right side and a 
positive bilateral Babinski sign. Laboratory findings were normal and no 
history of immunodeficiency, such as AIDS, hematological malignan-
cies, diabetes mellitus, tuberculosis, or sarcoidosis, was observed. There 
was no data suggesting that there was a fungal infection of the respira-
tory and digestive systems. Magnetic resonance imaging showed a 1-cm 
diameter, regularly-shaped intramedullary lesion with a smooth border 
at the T12 vertebral level. On non-enhanced T1-weighted images, the 
lesion appeared slightly hyperintense relative to the normal spinal cord 
(Fig. 1). On T2-weighted images, the lesion was hypointense with hyper-
intense focus and it had surrounding hyperintense edema (Fig. 2). After 
administration of gadolinium, an intense enhancement of the lesion 
was detected (Fig. 3). These findings led to a preoperative diagnosis of 
intramedullary tumor. The patient underwent surgery and a total resec-
tion of the lesion was performed.

Macroscopic examination of the resection specimen consisted of a 10 
× 10 × 5 mm gelatinous mass with a yellow cut surface. The histological 
examination of the hematoxylin-eosin (H&E) stain showed granuloma-
tous inflammation, fibrosis, and numerous refractile yeast forms, which 
were present in the multinucleated giant cells or in the extracellular 
areas (Fig. 4). PAS-alcian blue stain demonstrated a mucicarminophilic 
polysaccharide capsule of yeast forms (Fig. 5). Based on these findings, 
the diagnosis of a cryptococcoma was made. 

Anti-fungal treatment was started after surgery, which included intra-
venous fluconazole 400 mg for 7 days followed by oral fluconazole 150 
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ABSTRACT
Cryptococcus neoformans is a yeast that most com-
monly infects the central nervous system. Meningi-
tis and meningoencephalitis are the most common 
presentations of cryptococcosis. Cryptococcoma, 
however, is a rare entity characterized by localized, 
solid, tumor-like masses that are usually found in 
the cerebral hemispheres or cerebellum, but are ex-
tremely rare in the spinal cord. We report a case of 
an immunocompetent patient with intramedullary 
cryptococcoma in the spinal cord, which presented 
as a spinal tumor. Diagnosis was made by histologi-
cal examination of the surgical specimen.
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mg for 6 weeks. After the treatment, 
the patient’s clinical condition mark-
edly improved. The six-month postop-
erative MRI showed atrophic changes 
at the T11–T12 level and lack of en-
hancement, confirming the resolution 
of the infection (Fig. 6).

Discussion
The fungus C. neoformans is an en-

capsulated yeast of which 2 pathogenic 
varieties are known, C. neoformans var. 
neoformans and C. neoformans var. gat-
tii. C. neoformans var. neoformans is the 
variety most commonly seen world-
wide. Pigeon feces are believed to be an 
important source of contamination. C. 
neoformans var. gattii is particularly as-
sociated with eucalyptus trees and it is 
found mainly in tropical and subtropi-
cal regions. (3, 7). Ergin et al. reported 
that C. neoformans was present in the 
eucalyptus flora of Turkey, despite the 
alkaline soil condition (8). C. neoform-
ans var. neoformans is most frequently 
found in immunosuppressed patients, 
whereas C. neoformans var. gattii mani-
fests more typically with a granuloma-
tous inflammatory response in immu-
nocompetent patients, which results in 
chronic disease (2, 3, 6, 7).

Even though the route of entry of C. 
neoformans into the body is the respi-
ratory tract, CNS infection is the most 
frequent manifestation of cryptococ-
cosis (2, 6, 7) because soluble anticryp-
tococcal factors present in serum are 
absent in cerebrospinal fluid (CFS) (2, 
7). The majority of affected individuals 

Figure 1. a, b. Sagittal (a) and axial (b) T1-weighted MR images show nodular, 
slightly hyperintense intramedullary lesion (arrow) at the T12 level.

ba

Figure 2. Sagittal T2-weighted MR image shows focus 
of hyperintensity (black arrow) within the hypointense 
lesion and perilesional edema (white arrows). Spinal 
cord appears slightly enlarged at T12 level.

Figure 3. a, b. Contrast-enhanced sagittal (a) and axial (b) T1-weighted MR 
images show intense enhancement of the lesion (arrow).
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Figure 4. Encapsulated yeast forms (arrows) in the chronic inflammatory granulation tissue 
(H&E, x400).
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present with a clinical picture of men-
ingitis or meningoencephalitis (1–3, 
9). Ventriculitis, cerebritis, cerebelli-
tis, and abscess are less frequently ob-
served (1, 3, 9). Spinal involvement is 
a rare manifestation of cryptococcosis 
(1–6, 10). 

There are 2 types of spinal crypto-
coccosis: intradural and extradural, 
depending on localization (2, 3, 10). 
Intradural involvement has 2 subtypes: 

extramedullary lesions, essentially 
arachnoiditis with or without mass 
lesions, and intramedullary lesions, 
which are referred to as cryptococco-
ma, or granuloma and abscess (2, 10).

Cryptococcoma is characterized by 
localized, solid, tumor-like masses in 
which the fungus has invaded the pa-
renchyma, producing a chronic granu-
lomatous reaction composed of mac-
rophages, lymphocytes, and foreign 

body-type giant cells. The incidence of 
these lesions appears to be the highest 
in immunocompetent patients infect-
ed with C. neoformans var. gattii. Gran-
uloma formation, however, is uncom-
mon in immunosuppressed patients 
because of the inability of this patient 
population to initiate an inflammatory 
response (2, 10).

Table provides data from the litera-
ture review of intramedullary crypto-

Figure 5. Demonstration of cryptococcus polysaccharide capsules (arrows) (PAS-Alcian 
blue, x400).

Figure 6. Following surgery, sagittal contrast-
enhanced T1-weighted image shows post-
operative changes (arrows) and complete 
removal of lesion.

Summary of literature for intramedullary cryptococcoma

Age Sex

Duration 
of clinical 

history (days) Symptoms Localization T1W MRI
 

T2W MRI
Enhancement 

on MRI Treatment Histology Evolution

Ramamurthi 
et al., 
1954 (4)

17 F 120 Pyramidal 
syndrome 
spasticity

T2 NA NA NA Operation Granuloma Normal, 
12 months

Skultety 
1961 (5)

60 M 20 Paraparesis T6 NA NA NA Operation, 
amphotericin B

Granuloma Died

Su et al., 
1994 (1)

66 M 15 Paraparesis 
(3/5)

T11–T12 NA NA Ring-like Operation, 
amphotericin B

Granuloma Normal, 
2 months

Grosse et al., 
2001 (3)

24 F 90 Paraparesis 
L3–L4 (4/5), 

distal hypoesthesia 
and hyporeflexia

L1 Isointense Moderately 
hyperintense + 
surrounding 

edema

Ring-like Amphotericin B + 
5-fluorocytosin + 

fluconazole, 
operation

Granuloma Normal, 
12 months

Lai et al., 
2001 (6)

60 M 90 Paraparesis 
(3/5)

T12 Slightly 
hyperintense

Hypointense + 
surrounding 

edema

Solid Operation, 
fluconazole + 

amphotericin B

Granuloma Normal, 
2 months

Gültaşlı et al., 
2005 
(our case)

47 M 90 Paraparesis, 
bilateral 

Babinski’s signs

T12 Slightly 
hyperintense

Hypointense + 
surrounding 

edema

Solid Operation, 
fluconazole

Granuloma Normal, 
6 months

T1W: T1-weighted, T2W: T2-weighted, NA: not available
Numbers in parentheses are reference numbers
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coccoma. In all, 6 cases were reviewed, 
including ours. The median age of 
presentation was 45 years (range, 
17–66 years), and there were 2 female 
patients. All patients were immuno-
competent. The duration of symptoms 
ranged from 15 days to 4 months. The 
most common presentation was para-
paresis (5 cases). Only the case reported 
by Skultety (5) had a pulmonary cryp-
tococcal infection 6 months before in-
tramedullary localization. The authors 
did not mention the serotype of C. 
neoformans, except Grosse et al., who 
serologically identified the isolate as C. 
neoformans var. gattii (3). MRI was per-
formed on 4 patients; 1 was isointense 
and 2 were slightly hyperintense on T1-
weighted images. On T2-weighted MR 
images, 2 were hypointense and 1 was 
hyperintense. Surrounding edema was 
seen in 3 cases, including ours. Two le-
sions showed solid enhancement, while 
in the remaining 2, enhancement was 
ring-like. The mean size of lesions was 
smaller than one vertebral body. All 
reported cases of intramedullary cryp-
tococcoma involved the thoracic (T2, 
T6, T11–12, and T12) or upper lumbar 
(L1) region. At the time of diagnosis 
only 2 cases underwent cranial imag-
ing, and in Grosse et al.’s case cerebral 
MRI revealed 6 lesions with signal be-
havior similar to an intramedullary le-
sion (3). The incidence of combined 
cerebral and spinal disease has not yet 
been delineated, but imaging of the 
brain should be performed in any case 
of spinal cryptococcosis (3). 

Because of its rarity, imaging features 
of intramedullary cryptococcoma have 
not been well described. To summa-
rize, lesions are isointense or slightly 
hyperintense on T1-weighted, hyper- 
to hypointense on T2-weighted MR 
images with surrounding edema, and 
show solid or ring-like enhancement 

after administration of contrast medi-
um. Generally, hyperintensity on T1-
weighted MR images may be due to the 
presence of hemorrhage, melanin, fat, 
or granulomatous tissue (11). With re-
gard to histological examinations, we 
believe that in our case and that of Lai 
et al. the T1-weighted hyperintensity 
represented fibrosis and  inflammatory 
cellular infiltrates within granuloma-
tous tissue (6). The hyperintensity of 
the fibrotic tissue may be related to 
the relatively high protein concentra-
tion and low water content compared 
to adjacent tissue (12). T1-weighted 
hyperintensity may be suggestive of 
intramedullary cryptococcoma, but 
is not pathognomonic, as it has been 
reported in various neoplastic and 
granulomatous diseases (11). Contrast 
enhancement probably represents the 
patient’s ability to mount an immune 
response (2, 10). Final diagnosis neces-
sitates additional diagnostic confirma-
tion with microscopic identification of 
the cryptococci or detection of crypto-
coccal antigen in CSF (1, 2, 6, 7). 

As in our case, spinal cord forms of 
the disease generally improve, due to 
surgery and antifungal medication, 
or sometimes due to specific medical 
treatment alone, but with a sufficient 
dosage (2, 3, 6, 10). 

In conclusion, although extremely 
rare, cryptococcal infection should be 
considered in the differential diagnosis 
of mass lesions of the spinal cord, even 
in apparently immunocompetent pa-
tients, especially when the lesion shows 
hyperintensity on T1-weighted MR 
images, enhances solidly or ring-like, 
involves the thoracic or upper lumbar 
region, and mean size of the lesion is 
smaller than one vertebral body. 

References
 1. Su MC, Ho WL, Chen JH. Intramedullary 

cryptococcal granuloma of spinal cord: 
a case report. Zhonghua Yi Xue Za Zhi 
(Taipei) 1994; 53:58–61. 

 2. Drouet A, Amah Y, Pavic M, Gerome P, 
Meyer X, Debourdeau P. Subacute  menin-
goradiculomyeloencephalitis due to cryp-
tococcosis infection. Rev Med Interne 
2005; 26:403–408. 

 3. Grosse P, Tintelnobt K, Söllnerc O, Schmitza 
B. Encephalomyelitis due to Cryptococcus 
neoformans var. gattii presenting as spinal 
tumour: case report and review of the litera-
ture. J Neurol Neurosurg Psychiatry 2001; 
70:113–116.

 4. Ramamurthi B, Anguli VC. Intramedullary 
cryptococcic granuloma of spinal cord. J 
Neurosurg 1954; 11:622–624. 

 5. Skultety FM. Cryptococcic granuloma of 
the dorsal spinal cord. Neurology 1961; 
11:1066–1070.

 6. Lai PH, Wang JS, Chen WL, Pan HB, Yang 
CF. Intramedullary spinal cryptococcoma: 
a case report. J Formos Med Assoc 2001; 
100:776–778.

 7. Deus-Silva L, Costa AE, Bevilacqua JM, Assis 
DB, Ferraz CA Jr, Oliveira AC, Nucci A. 
Meningoradiculitis due to Cryptococcus ne-
oformans in an immunocompetent patient. 
Arq Neuropsiquiatr 2004; 62:147–149. 

 8. Ergin C, Ilkit M, Hilmioglu S, Kaleli I, 
Gulbaba AG, Demirci M, Kaya S. The first 
isolation of Cryptococcus neoformans 
from Eucalyptus trees in South Aegean 
and Mediterranean Regions of Anatolia in 
Turkey despite Taurus Mountains alkalin-
ity. Mycopathologia 2004; 158:43–47.

 9. Hospenthal DR, Bennett JE. Persistence of 
cryptococcomas on neuroimaging. Clin 
Infect Dis 2000; 31:1303–1306.

 10. Rambeloarisoa J, Batisse D, Thiebaut 
JB, Mikol J, Mrejen S, Karmochkine M, 
Kazatchkine MD, Weiss L, Piketty C. 
Intramedullary abscess resulting from dis-
seminated cryptococcosis despite immune 
restoration in a patient with AIDS. J Infect 
2002; 44:185–188.

 11. Farrokh D, Fransen P, Faverly D. MR find-
ings of a primary intramedullary malig-
nant melanoma: case report and litera-
ture review. AJNR Am J Neuroradiol 2001; 
22:1864–1866.

 12. Parmar H, Shah J, Patkar D, Varma R. 
Intramedullary tuberculomas. MR findings 
in seven patients. Acta Radiol 2000; 41:572–
577.


