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Background : Isolated pulmonary cryptococcosis is uncommon, and it can be seen in both
immunocompetent and immunocompromised individuals. In Korea, twenty cases have been
described thus far. Methods : We report six additional cases of isolated pulmonary cryptococ-
cosis, which were diagnosed by surgical biopsies or fine needle aspiration cytology. We also
reviewed the clinicoradiologic and pathologic findings of all the previously published Korean
cases of isolated pulmonary cryptococcosis. Results : Only two patients out of six cases exhib-
ited mild cough and/or fever. Radiologically, three cases presented with multiple subpleural
nodules, two with a solitary pulmonary nodule, and one with patchy pneumonic infiltration. On
systemic steroid therapy, one case was in severe immunocompromised status at the time of
the diagnoses; but three cases had histories of gastric or uterine cervix carcinomas, raising the
initial clinical impression of hematogeneous pulmonary metastatic nodules, and one case
was accompanied by synchronous pulmonary adenocarcinoma. After reviewing all twenty-six
cases of isolated pulmonary cryptococcosis (twenty reported in Korea and our six additional
cases), the most common radiologic finding was solitary pulmonary nodule (50%), followed
by subpleurally located, multiple nodules (26.9%), pneumonic infiltrates (19.2%), and pleural
effusion with thickened pleura (3.8%). Two cases were also accompanied by hilar lym-
phadenopathy (7.7%). Clinically, presenting symptoms varied: 18 of 26 cases (69.2%) were
accompanied by cough and mild fever, but 8 of 26 cases (30.8%) were entirely asymptomat-
ic. Conclusion : Since isolated pulmonary cryptococcosis presents itself with nonspecific
clinicoradiologic findings, early recognition and differentiation from malignant tumors and pul-
monary tuberculosis-the most common causes of solitary pulmonary nodules in Korea - are
important to avoiding unnecessary treatment.
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Pulmonary cryptococcosis is a rare type of pneumonia caused
by the inhalation of Cryptococcus neoformans (C. neoformans) and is
linked with exposure to pigeon droppings.1 C. neoformans is dis-
tributed worldwide and there are no localized epidemic areas.
The previously reported annual incidence of cryptococcosis is
only three cases per one million in the Asia-Pacific region, altho-
ugh the figure is expected to rise soon as a result of the epidem-
ic spreading of acquired immunodeficiency syndrome (AIDS).2

We have retrieved twenty cases of pulmonary cryptococcosis
occurring in both immunocompromised and immunocompetent
individuals from Korean literature.3-16 We report six cases of iso-
lated pulmonary cryptococcosis, and we also review the twenty
published Korean cases.

MATERIALS AND METHODS

We report six cases of isolated pulmonary cryptococcosis and
review the clinicopathologic findings of twenty cases of pulmonary
cryptococcosis from Korean literature.3-16 A lung biopsy through
video-assisted thoracotomy (VAT) was done on case 1. In case 2,
a left lower lobectomy was done. In case 3, computed tomogra-
phy (CT)-guided percutaneous needle aspiration cytology and
wedge resection via VAT were done. In case 4, a wedge lung biop-
sy through VAT was performed. In case 5, a bilobectomy of the
upper and middle lobes was done. In case 6, a percutaneous nee-
dle biopsy for diagnosis was done. The specimens were fixed in
10% buffered formalin and embedded in paraffin. They were st-
ained with hematoxylin-eosin, mucicarmine, Gomori-Methen-
amine silver (GMS), and periodic-acid-Schiff (PAS).
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RESULTS

Clinical findings

Case 1 was a 73-year-old woman who had a history of radio-
therapy for invasive squamous cell carcinoma in the uterine cervix
(FIGO stage IIb) eleven years prior to her visit to us. She did not
receive chemotherapy or a radical hysterectomy. At annual fol-
low-up, bilateral multinodular lesions were found on her chest
radiograph. A high-resolution chest CT revealed several ill-defined
pulmonary nodules having an average size of less than 1.0 cm in
the right lower lobe (Fig. 1A). Metastasis of cervical carcinoma
was suspected. Elevated serum cryptococcus titer (1:16) was
demonstrated, and serologic tests for cerebrospinal fluid (CSF)
were negative. Oral fluconazole treatment (50 mg for 3 weeks)
was begun. Follow-up chest X-rays taken four months later
revealed a small residual scar.

Case 2 was a 44-year-old man admitted to the hospital for a
mass that had been incidentally detected by chest X-ray on a
health check. A chest CT revealed an approximately 2.5 cm-
sized irregularly shaped mass with internal air bronchogram at
the lateral basal segment of the left lower lobe. The mass was
well enhanced. Both the right and left lung fields showed emphy-
sematous changes. No significantly enlarged lymph nodes were
found. Bronchioloalveolar carcinoma was suspected on radiograph.
After surgery, oral fluconazole treatment was begun, and the pa-

tient showed full recovery both clinically and radiologically. 
Case 3 was a 71-year-old woman whose chest X-ray presented

with multiple tiny nodules, which had incidentally been discov-
ered on a routine follow-up. She had a history of subtotal gastrec-
tomy for early gastric carcinoma six years prior to her visit to us,
and she did not receive radiation treatment or chemotherapy. The
follow-up chest X-ray showed multiple abnormal nodules in the
subpleural portion of the bilateral lungs. The size of the nodules
ranged from 0.5 cm to 3.0 cm. Oral fluconazole therapy for four
weeks was begun. 

Case 4 was a 64-year-old man, who had fever of acute onset and
coughing for 4 days. Before the onset of the symptoms, he had
undergone a tooth extraction. He had a history of subtotal gas-
trectomy for advanced gastric carcinoma four years before. A
month before, systemic steroid therapy was done for exfoliative
dermatitis that developed after herb medication. Clinically, acute
aspiration pneumonia was suspected. A chest CT showed an ill-
defined pneumonic consolidation in the right lower lobe (Fig. 1B).

Case 5 was a 60-year-old previously healthy man admitted
for dry cough and dyspnea that he’d had for several months. A
chest CT revealed an ill defined, 4.0 cm-sized, oval mass in the
right upper lobe and enlargement of subcarinal lymph nodes. The
mass was proven to be a poorly differentiated adenocarcinoma
(T2N2M0). Another solid nodular lesion was found at the area
adjacent to the carcinoma. After surgery, chemotherapy for the
adenocarcinoma and oral fluconazole were administered. 

Fig. 1. (A) Case 1. Chest computed tomography revealed multiple scattered ill-defined subpleurally located nodules (arrows) with fluffy
margins. (B) Case 4. Chest CT scan shows pneumonia-like infiltration (arrows) at the right lower lobe.
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Case 6 was a 63-year-old man with cough, myalgia and fever of
abrupt onset. Three days after his initial examination, gait dis-
turbances and grand-mal seizures with apathic status developed.
Brain magnetic resonance images showed bilateral white matter
changes, indicating acute herpes encephalitis. A chest CT revealed
several scattered, subpleural tiny nodules measuring 1.5 cm in
average size in the left lower lobe. No calcific density was iden-
tified. Titer for cryptococcal antigen was elevated (1:1,114) in
serum, but was not in CSF. After biopsy, a combined treatment
with intravenous amphotericin B and oral 5-flucytosine was begun.

Pathologic findings

All of the cases showed similar pathologic features. Pulmonary
lesions revealed solitary or multiple relatively well defined yellow
to brown oval masses measuring from 0.4 cm to 0.8 cm (Fig. 2A-
C). Microscopically, aggregates of foamy histiocytes containing
cytoplasmic fungi of 6-25 m in size were found. They were st-
ained with GMS, PAS, and mucicarmine (Fig. 2D). CT-guided

aspiration cytology in case 3 revealed cylindrical and oval-shaped
refractile crystals. Isolated pulmonary cryptococcosis was diagnosed
because all six patients showed no evidence of extrapulmonary
involvement or elevation of cryptococcal antigen titer in serum
or CSF during follow-up.

DISCUSSION

Pulmonary cryptococcosis is rarely encountered in non-AIDS
patients in the Asian-Pacific region. Only a few cases have been
reported in Hong Kong, Singapore, Malaysia, Taiwan, Australia,
New Zealand, and Japan.1,2,17-21 In Korea, the first case of cryp-
tococcosis restricted to the lung was reported in 1984, and since
then twenty-six cases including the present series have been report-
ed.3-16 After reviewing the twenty-six Korean cases, including our
six cases, we have found that all of the Korean cases were non-
AIDS-associated occurrences; and among them, sixteen cases
occurred in previously healthy, immunocompetent individuals.

Fig. 2. (A) Case 5. A solitary nodule has a well delineated, smooth margin. (B) Case 4. Low magnification reveals diffuse patchy consoli-
dation fulfilling the alveolar spaces. (C) Case 6. Solid patchy tiny nodules are found at the subpleural region. (D) Yeast-like round bodies
show red staining in the capsules on mucicarmine stain.
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A brief review is summarized in Table 1. The ages of the patients
ranged from 19 to 80 years (average: 56.4 years) with a slight
female predominance (14:12). All the twenty-six cases (100%)
took courses of clinical and radiologic recovery without recurrence
or systemic progression. The presenting symptoms varied; 69.2%
of the cases (18/26 cases) were accompanied by cough and mild
fever. Moreover, 30.8% (8/26 cases) had been incidentally found.
As documented in literature, the radiologic findings of pulmonary
cryptococcosis were nonspecific.22 In agreement with previous
studies, the most common radiologic manifestation of pulmonary
cryptococcosis was pulmonary nodules (20/26 cases, 76.9%), either
solitary or multiple, a finding seen in up to 91% of cases in one

study.22 In Korea, pulmonary tuberculosis is yet a relatively com-
mon infectious lesion in the lung, comprising 1.03% of prevalence
rate in 1995 (Ministry of Health and Welfare, Korean National
Tuberculosis Association. Report on 7th tuberculosis prevalence
survey in Korea, 1995).23 The fraction of malignant neoplasms,
tuberculosis, other benign lesions including hamartomas, orga-
nizing pneumonia, and aspergilloma among 201 solitary pul-
monary nodules in one Korean tertiary center comprised 53.7%
(108/201), 27.4% (55/201) and 18.9% of solitary pulmonary
nodules (38/201), respectively.23 These results suggest that the
two most important differential diagnoses of isolated pulmonary
cryptococcosis in Korea are malignant neoplasms and tubercuolo-

Ref. Age
(yr)

Sex Immune
status

Symptoms Clinical suspicion Radiology Diagnosis Treatment

* 73 F Healthy Nil Metastatic carcinomas MN Wedge resection Wedge resection, F
* 44 M Healthy Nil Neoplasm SPN Lobectomy Lobectomy, F
* 71 F Healthy Nil Metastatic carcinomas MN FNAC, wedge F

resection
* 64 M Systemic Cough, fever Metastatic carcinomas Diffuse infiltrates Wedge resection Wedge resection, F

steroid therapy
* 60 M Healthy Dry cough NM SPN Bilobectomy Lobectomy, F
* 63 M Herpes Nil Tuberculosis MN PCNB F

encephalitis
3 72 M Healthy Nil Neoplasm SPN Lobectomy Lobectomy, F
4 35 M Liver Nil NM SPN PCNB F

transplantation
19 M Healthy Cough, dyspnea Tuberculosis Diffuse infiltrates PCNB F
57 F Steroid due to RA Cough, dyspnea NM SPN PCNB F
50 M Healthy Nil NM SPN PCNB F
53 M Healthy Cough NM SPN PCNB F

5 74 F Healthy Dry cough Tuberculoma SPN PCNB F
6 50 F DM Cough, chest pain NM SPN PCNB F
7 63 F Healthy Cough, fever NM MN PCNB A

50 F Healthy Palpation Neoplasm MN PCNB Nil 
64 F DM, HT Chest pain Tuberculoma MN with cavitation PCNB Nil

8 59 F DM Cough NM MN, hilar Lobectomy Lobectomy
lymphadenopathy 

9 51 M Healthy Nil Tuberculoma SPN Wedge resection Wedge resection
10 70 M Steroid due to Dyspnea, chest Tuberculosis Pleural effusion Effusion culture, K

autoimmune pain pleural biopsy
hepatitis

11 55 M Bilateral Cough, weakness Bacterial pneumonia Diffuse infiltrates PCNB, culture A
adrenalectomy with hilar
status lymphadenopathy

12 59 M Healthy Dry cough Neoplasm SPN PCNB K
13 37 M Healthy Cough NM Diffuse PCNB, sputum F

consolidation cytology
14 20 F Healthy Dry cough, NM Diffuse infiltrates PCNB, culture, A, F

chest pain animal inoculation
15 74 F Healthy Cough NM SPN PCNB F
16 80 F DM Chest pain NM SPN PCNB Nil

Ref: number of references, *: the present six cases, SPN: solitary pulmonary nodule, RA: rheumatoid arthritis, NM: not mentioned, MN: multiple nod-
ules, PCNB: percutaneous needle biopsy, FNAC: fine needle aspiration cytology, DM: diabetes mellitus, HT: hypertension, K: oral ketoconazole, F:
oral fluconazole, A: intravenous amphotericin.

Table 1. Clinical and radiologic findings of the twenty-six Korean cases including the present six cases
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sis. Isolated pulmonary cryptococcosis may appear as a crypto-
coccoma simulating neoplasm (i.e. mass-like or nodular lesions),
atelectasis, pneumonic infiltration, and rarely lymphadenopathy
only. Although cavitation in nodules and masses has been pre-
viously described as a radiographic feature particularly in immuno-
suppressed patients,24 this finding was not seen in the present re-
view. Subpleural consolidation of the left apical area with rare
calcification or cavity formation are regarded as suspicious, not
definite finding of cryptococcosis. Unlike tuberculosis, hilar lym-
phadenopathy or miliary tiny nodules are not common in pul-
monary cryptococcosis.22 Isolated pulmonary cryptococcosis rarely
presents with clinical pictures similar to other well-known diseases
such as septic pulmonary emboli or choriocarcinoma, and it can
be a cause of respiratory failure in non-AIDS patients.25,26

A confirmative diagnosis of isolated pulmonary cryptococco-
sis is made by the identification of C. neoformans organisms from
bronchoalveolar lavage by culture, aspiration cytology, or lung
biopsy and by an abnormal chest radiography. Liu’s stain, mod-
ified Wright stain, is regarded to be a very useful special stain.
However, clinicoradiologic diagnoses have some limitations due
to the following reasons: first, a misdiagnosis of pulmonary tuber-
culosis can frequently be made. Actually, 23.1% (6/26) of the cases
in the present review were preoperatively misdiagnosed to be pul-
monary tuberculoses, and five cases underwent antituberculosis
regimens. In addition, 7.7% (2/26) had histories of pulmonary
tuberculoses and 3.8% (1/26) was coinfected with pulmonary
tuberculosis, which is prevalent nationwide in Korea. Percuta-
neous aspiration cytology showing refractile crystals, both extra-
cellular and within the multinucleated giant cells admixed with
or without granulomatous lesion, gives a useful clue to the diag-
nosis of infection in asymptomatic patients because needle aspi-
ration cytology is a noninvasive, rapid technique particularly in
the cases of subpleural nodules.27 A high index of clinical suspicion
is required for the diagnosis when the patient does not respond
to an empiric regimen for pneumonia or tuberculoma, especially
in immunocompetent hosts, where the disease is hardly ever sus-
pected clinically. In such cases, needle aspiration biopsy or cytol-
ogy is an effective, rapid, and safe method of diagnosis. Second-
ly, a demonstration of cryptococcal organisms from a pulmonary
nodule or diffuse infiltrative lesions does not necessarily exclude
the possibility of a malignant tumor (as in case 5), or metastatic
carcinomas (as in cases 1, 3, and 4). Caution should be paid in such
circumstances because C. neoformans is a saprophytic organism in
the respiratory tract and comprises 0.5-1% of lung cancers.1

Pulmonary cryptococcosis in non-AIDS immunocompromised
patients tends to present itself as a symptomatic disease and may

have a more rapid clinical course than previously reported. There
are occasional occurrences of enlargement of the lesions or some
manifest prominent or fatal and disabling symptoms, and progress
to disseminated infection. As previously described, however, iso-
lated pulmonary cryptococcosis is diagnosed infrequently and
takes variable clinical courses. The management thereof has not
yet been well defined. Traditionally, the disease has not been treat-
ed in immunocompetent hosts, given its perceived benign, self-
limited clinical course and the toxicity associated with ampho-
tericin B.28 Treatment might be recommended in symptomatic
patients; those with multiple nodules or extensive infiltrates on
chest radiographs and/or those testing positive for serum cryp-
tococcal antigen might be potential candidates for therapy with
oral fluconazole. All of the present six cases underwent oral flu-
conazole therapy because they showed multiple nodules, serolog-
ic positivity or respiratory symptoms. Three symptomatic cases
in the present review, however, did not progress to systemic dis-
ease or enlargement of the lesions despite not having gone through
chemotherapy. Notwithstanding the difficulties in establishing
appropriate therapeutic modalities, the optimal dosage and dura-
tion of antifungal agents have not been defined.

Our study is the first to summarize the epidemics of isolated
pulmonary cryptococcosis unrelated to disseminated systemic
disease in Korea. While we consider the possibility that accounts
of currently diagnosed cryptococcosis remain unpublished-which
may be ascribed partly a lack of pathologic confirmation-, many
may have been clinically overlooked in immunocompetent indi-
viduals. Therefore, radiologic and clinical early recognition and
pathologic confirmation are important for the close monitoring
and decisions concerning the treatment of isolated pulmonary
cryptococcosis.
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