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Disseminated cryptococcosis mimicking 
malignant lymphoma on 18F-FDG PET/CT
A case report
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Abstract 
Rationale: Disseminated cryptococcosis is extremely rare and is easily misdiagnosed as a malignant lymphoma. 
18F-Fluorodeoxyglucose Positron Emission Tomography (PET)/ computed tomography (CT) may be useful to assess the 
involvement of disseminated cryptococcosis and to evaluate residual disease after treatment.

Patient Concerns: A 21-years-old man presented with fever and cough for a month, with multiple red nodules scattered 
on the skin. 18F- Fluorodeoxyglucose PET/CT revealed multiple hypermetabolic lymph nodes in the upper and lower parts of 
the diaphragmatic region and hypermetabolic nodules in the skin. According to the PET/CT results, malignant lymphoma was 
considered a possibility, especially T-cell lymphoma involving the skin.

Diagnosis: Cryptococcosis was diagnosed using inguinal lymph node biopsy and blood culture.

Interventions: The patient received two months of amphotericin B, fluconazole, and half a month of meropenem.

Outcomes: The patient’s body temperature returned to normal and the red nodules on the skin disappeared. Most of the 
hypermetabolic enlarged lymph nodes disappeared, which was confirmed by reexamination with PET/CT.

Lessons: Disseminated cryptococcosis is easily misdiagnosed as malignant lymphoma, especially when the lymph nodes are 
more involved. When multiple hypermetabolic enlarged lymph nodes appear on PET/CT, except for lymphoma, specific infections 
should also be considered.

Abbreviations: C. gattii = Cryptococcus gattii, C. neoformans = Cryptococcus neoformans, CT = computed tomography,  
FDG = Fluorodeoxyglucose, PET = Positron Emission Tomography.
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1. Introduction
Cryptococcus is an opportunistic pathogenic parasitic yeast 
fungus that mainly exists in animal feces, especially pigeon 
feces. The main pathogens in China are Cryptococcus neofor-
mans (C. neoformans) and Cryptococcus gattii (C. gattii), with 
C. neoformans infection being the main disease in China. C. 
gattii was previously regarded as being primarily limited to 
tropical and subtropical regions, with a major endemic focus in 
Australia. It has now been described worldwide, with its emer-
gence in Vancouver Island, British Columbia, Canada, and the 
U.S.[1] In general, low immunity, long-term immunosuppressant 
use, organ transplantation, and high-dose steroid use are com-
mon risk factors for cryptococcosis. However, in recent years, 
the proportion of cryptococcal infections in people with nor-
mal immune function has gradually increased.[2] The nervous 
system, lungs, and skin are the systems most easily invaded by 

Cryptococcus; therefore, most patients present with these 3 sys-
tems as the primary symptoms. There are few reports of crypto-
coccal lymphadenitis and here we report a case of disseminated 
cryptococcosis mimicking malignant lymphoma with predomi-
nantly lymph node, lung, and skin involvement.

2. Case report
A 21-years-old young college student with normal immune 
function had been suffering from fever of unknown origin and 
cough for a month with red nodules scattered on the maxillo-
facial skin. Her physical findings were as follows: body tem-
perature, 37.8°C; pulse, 128 beats/minutes; and blood pressure, 
169/88 mm Hg. Red papules and nodules of varying sizes were 
found on the head, face, and upper limbs, and some rashes were 
also scabbed (Fig.  1). Routine laboratory blood examination 
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showed a white blood cell count (18.39–21.09) × 109/L, 
eosinophil percentage (30.3–36.9) %, and eosinophil count 

(6.39–6.79) × 109/L. Liver function tests suggested alanine ami-
notransferase 163.8U/L, aspartate aminotransferase 60.3U/L. 
Chest computed tomography (CT) showed diffuse panbronchi-
olitis in both lungs, and blood culture showed a coccus infec-
tion. Considering that the patient had a bloodstream infection, 
after consulting the pharmacy department, we decided to 
administer norvancomycin combined with piperacillin sodium 
and tazobactam sodium for anti-infection and provided the 
patient with glycyrrhizin for liver protection. The patient still 
had fever after one week of anti-infective treatment, and the 
inflammatory indices did not decrease significantly compared 
with before.

Ultrasonography showed diffuse enlarged lymph nodes in the 
neck, abdomen, and pelvis, which were suspected to be lym-
phomas. 18F- Fluorodeoxyglucose (FDG) Positron Emission 
Tomography (PET)/CT was performed to determine the cause 
of fever and lymph node enlargement. PET/CT imaging revealed 
multiple hypermetabolic lymph nodes in the upper and lower 
parts of the diaphragmatic region (Fig. 2A–C). In addition, metab-
olism in the spleen increased diffusely. Multiple hypermetabolic 
nodules were scattered on the scalp and face (Fig. 2D–F), and 
hypermetabolic micronodules were distributed diffusely in both 
lungs (Supplemental Digital Content [FIGURE2 G-I]). Based on 

Figure 1. Multiple red rashes on the forehead and scalp.

Figure 2. MIP image (A) showed multiple hypermetabolic lymph nodes in the upper and lower of diaphragmatic region. On coronal views of CT (arrows, B) and 
fused PET/CT (arrows, C), multiple hypermetabolic lymph nodes were revealed in the bilateral axillary, mediastinum, retroperitoneum, and adjacent to the bilateral 
iliac vessels with the SUV max ranged from 13.2 to 19.3. In addition, the metabolism of the spleen was diffusely increased. Multiple hypermetabolic nodules scat-
tered on the scalp and face (arrowhead, D: PET, E: CT, F: fused PET/CT), and hypermetabolic micronodules were distributed diffusely in both lungs (G: PET, H: 
CT, I: fused PET/CT). CT = computed tomography, MIP = Maximal Intensity Projection, PET = Positron Emission Tomography, SUV = Standardized Uptake Value.
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the PET/CT results, malignant lymphoma was diagnosed, espe-
cially T-cell lymphoma involving the skin. Cryptococcal infec-
tion was diagnosed on the basis of blood culture and biopsy of 
the left inguinal lymph nodes. Periodic acid-Schiff staining was 
positive and acid-fast staining was negative. Laboratory testing 
revealed that the amount of cryptococcal capsular antigen in the 
serum was more than 100ug/L. In addition, C. neoformans was 
observed in cultures of secretions from rashes on the head and 
face. Finally, disseminated cryptococcosis was diagnosed.

The body temperature returned to normal after two months 
of treatment with amphotericin B and fluconazole, and half a 
month after treatment with meropenem. Most of the hypermet-
abolic lymph nodes disappeared, which was confirmed by PET/
CT reexamination, and only a few hypermetabolic lymph nodes 
and nodules remained in the mediastinum (Fig. 3A–D) and lung 
(Fig. 3E–G). In addition, the spleen metabolism returned to nor-
mal. The amount of cryptococcal capsular antigen declined to 
9.52ug/L. According to the results of PET/CT and the reduction 
in cryptococcal capsular antigen, we considered that the condi-
tion improved after treatment.

3. Discussion
Disseminated cryptococcosis often occurs in immunocom-
promised patients and healthy individuals.[3] Infection gener-
ally begins with the inhalation of C. neoformans or C. gattii 
which are fungal spores that spread hematogenously to other 
organs.[3,4] C. neoformans, one of the most common pathogenic 
cryptococcal species, primarily infects immunocompromised 
hosts, whereas C. gattii mainly infects immunocompetent indi-
viduals. C. gattii is an encapsulated yeast that has tradition-
ally been found in tropical and subtropical regions. Outbreaks 
have been recorded in temperate regions such as the Pacific 
Northwest of the United States,[5,6] but there have been few 
reported cases of C. gattii in China.[7] C. neoformans is found 
worldwide. The annual incidence of C. neoformans infection 
in immunocompetent hosts is approximately 0.4/1,00,000 to 

0.9/1,00,000, while the annual incidence in immunocompro-
mised patients, especially HIV-infected patients, is approxi-
mately 6%–10%.[1]

The central nervous system, lungs, and skin are the organs 
most vulnerable to Cryptococcus, which causes pulmonary 
infections, meningitis, and rashes.[8] Cutaneous manifestations 
are observed in 10%–15% of cases. Cryptococcal infections of 
the skin are divided into 2 types: primary and secondary, with 
secondary infections being more common. Secondary infection 
suggests the presence of disseminated Cryptococcus, which is 
usually transmitted by the blood group. Cryptococcal infec-
tions of the skin mainly manifest as nodules, pustules, ulcers, 
and local cellulitis. These rashes are distributed throughout 
the body, mainly on the face and limbs. Lung involvement 
typically involves granulomatous reactions and infiltrates.[9] 
Pulmonary cryptococcosis in adults and children often pres-
ents with symptoms, such as cough, fever, chest pain, and 
hemoptysis. Cryptococcal meningitis is characterized by fever, 
progressive headache, confusion, lethargy, irritability, disori-
entation, and marked behavioral changes. After cryptococcal 
infection, the symptoms of intracranial hypertension are often 
obvious, and there may be discomfort, such as headache, vom-
iting, and convulsions. Physical examination revealed a men-
ingeal irritation.

Systemic disseminated cryptococcosis can be diagnosed in 
patients with cryptococcosis who present with infection at two 
discrete sites at the same time.[10] Pathological diagnosis, etio-
logical smear, and culture are the gold standards for diagno-
sis. It is usually obtained from the lesion, such as percutaneous 
lung biopsy specimens and local skin puncture specimens. A 
positive serum Cryptococcus capsular polysaccharide antigen 
latex agglutination test and positive sputum or bronchoalveolar 
lavage fluid smear can have clinical diagnostic value combined 
with medical history.

There are few reports on the clinicopathological features 
of cryptococcal lymphadenitis,[11,12] which showed epithelioid 
granulomatous lymphadenitis with central necrosis of the 

Figure 3. Only a few hypermetabolic lymph nodes and nodules remained existing in the mediastinum (arrows, A: MIP, B: PET, C: CT, D: fused PET/CT) and lung 
(E: PET, F: CT, G: fused PET/CT) after two months anticryptococcal therapy. Besides the metabolism of spleen back to normal. CT = computed tomography, 
MIP = Maximal Intensity Projection, PET = Positron Emission Tomography.
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granuloma and visible cryptococcal infection in the granu-
loma. It is difficult to distinguish this infectious lesion from 
a malignant tumor especially lymphoma by 18F-FDG PET/CT 
because of its extremely high metabolic features. However, 
PET/CT may be useful to assess the involvement of dissem-
inated cryptococcosis and to evaluate residual disease after 
standard treatment. Furthermore, 18F-FDG PET/CT also 
plays a role in guiding biopsy when necrosis occurs after 
therapy[13,14]

4. Conclusions
Disseminated cryptococcosis, especially with lymph node 
involvement, is extremely rare and easily misdiagnosed as malig-
nant lymphoma. 18F-FDG PET/CT may be useful for assessing 
the involvement of disseminated cryptococcosis and evaluating 
treatment effects.

Author contributions
Conceptualization: Xinchao Zhang, Yanzhu Bian.
Supervision: Yanzhu Bian.
Writing ‐ original draft: Xinchao Zhang, Yanzhu Bian.

References
 [1] Baddley JW, Chen SC, Huisingh C, et al. MSG07: an international 

cohort study comparing epidemiology and outcomes of patients with 
cryptococcus neoformans or cryptococcus gattii infections. Clin Infect 
Dis. 2021;73:1133–41.

 [2] Setianingrum F, Rautemaa-Richardson R, Denning DW. Pulmonary 
cryptococcosis: a review of pathobiology and clinical aspects. Med 
Mycol. 2019;57:133–50.

 [3] Xiu Y, Zhang J, Shi H. Duodenum cryptococcosis mimicking pri-
mary duodenum cancer on PET/CT imaging. Clin Nucl Med. 
2018;43:335–6.

 [4] Fujimoto S, Oda N, Fujioka Y, et al. An elderly patient with pulmo-
nary cryptococcosis with mediastinal lymphadenopathy who was 
successfully treated with amphotericin b and flucytosine. Intern Med. 
2020;59:2547–51.

 [5] Serna-Espinosa BN, Guzmán-Sanabria D, Forero-Castro M, et al. 
Environmental status of cryptococcus neoformans and cryptococcus 
gattii in Colombia. J Fungi (Basel) 2021;7:410.

 [6] Xue X, Deng H, Zhao L, et al. Cryptococcosis caused by cryptococ-
cus gattii: 2 case reports and literature review. Medicine (Baltim). 
2020;99:e23213.

 [7] Jin L, Cao JR, Xue XY, et al. Clinical and microbiological character-
istics of cryptococcus gattii isolated from 7 hospitals in China. BMC 
Microbiol. 2020;20:73.

 [8] Maziarz EK, Perfect JR. Cryptococcosis. Infect Dis Clin North Am. 
2016;30:179–206.

 [9] Hsiao PJ, Cheng H, Kao YH, et al. Comparison of laboratory diagnosis, 
clinical manifestation, and management of pulmonary cryptococcosis: 
report of the clinical scenario and literature review. Clin Chim Acta. 
2022;524:78–83.

 [10] Luo FL, Tao YH, Wang YM, et al. Clinical study of 23 pediat-
ric patients with cryptococcosis. Eur Rev Med Pharmacol Sci. 
2015;19:3801–10.

 [11] Chen J, Zhang MJ, Ge XH, et al. Disseminated cryptococcosis with 
multiple and mediastinal lymph node enlargement and lung involve-
ment in an immunocompetent child. Int J Physiol Pathophysiol 
Pharmacol. 2019;11:293–6.

 [12] Liu X, Jia W, Huang S, et al. A case of pulmonary cryptococcosis with 
large pericardial effusion diagnosed using cervical lymph node biopsy. 
Clin Respir J. 2018;12:820–3.

 [13] Wang L, Zheng X, Lin J, et al. A case of intramuscular cryptococco-
sis mimicking a malignant tumor on FDG PET/CT. Clin Nucl Med. 
2019;44:576–7.

 [14] Jain TK, Karunanithi S, Bal C, et al. 18F-FDG PET/CT imaging in adre-
nal cryptococcosis. Clin Nucl Med. 2017;42:e194–5.


