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abstract
Introduction: Fungal infections are becoming a major public health problem in an era of
global increase in the number of immunocompromised patients. Radiological manifesta-
tions of this disease include a wide range of differential diagnoses, including malignant
diseases. Case report: We present the case of a patient who underwent for surgical treat-
ment as a therapeutic procedure for radiologically verified lung mass. Imprint smear
stained with Diff-Quik, GMS and PAS, as well as in histological samples stained H&E,
GMS, and PAS showed necrotizing granulomatous inflammation with presence of round-
ed/oval shaped, ranging from 2-15 µm fungi which were GMS and PAS positive. Based
on cytological and histological analysis fungi belongs to the Cryptococcus neoformans
species.Conclusion: Fungal lung infections are one of the differential diagnoses of lung
lesions that are suspicious of malignancy. For such lesions, the method of choice for diag-
nosis is histological verification. Imprint cytology smears are a helpful tool in demonstrat-
ing granulomatous inflammation and identifying organisms.It is necessary to perform
microbiological cultural and molecular identification of the causative agent in order to
confirm the morphological diagnosis.
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IntroductIon
With an increased number of immunocompromised

patients, fungal infections are becoming a significant threat
to public health. The most common causes of pulmonary
fungal diseases are Aspergillus, Cryptococcus, Pneumo -
cystis, and endemic fungi.(1) These organisms are rarely
found in healthy individuals but can cause life-threatening
conditions in immunocompromised patients. In this group of
patients, we include patients who are being treated for
AIDS, malignant diseases, patients after transplant proce-
dures, or patients who are on immunosuppressive therapy
for any other reason.(2) The signs and symptoms of this dis-
ease in immunocompetent patients are quite nonspecific.
The chest X-ray findings in immunocompromised patients
usually indicate diffuse lung infiltration. But in a regular

host, the findings can be a lung mass that sometimes mimics
lung cancer. So, the correct diagnosis of a lung mass is nec-
essary for an appropriate treatment.(3) So, this work aimed to
present the morphological aspects of lung cryptococcosis.

case report
We present the case of a patient who underwent

diagnostic and therapeutic thoracotomy to clarify the
etiology of radiologically verified lung mass. Atypical
resection was performed. Macroscopically, two nodules
with a diameter of 0.5 cm and 1 cm were found in the lung
tissue, from which imprint cytology was performed. Imprint
smears were stained with Diff-Quik, Grocott-Gomori
methenamine silver (GMS), and Periodic Acid-Schiff (PAS)
stain. In cytology smear, a group of epithelioid cells focally
formed granulomas between which the fungi were found.
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On Diff-Quik stained smears, fungi are achromatic round
shaped, ranging from 2-15 µm (Figure 1a). Described organ-
isms are positive on PAS and GMS staining (Figure 1b-d).
Histological analysis of specimens sampled from described
nodules showed large areas of distorted lung architecture
due to necrotic foci surrounded with palisaded histiocytes,
epithelioid cells, lymphocytes, and giant multinucleated
cells (Figure 2). In H&E-stained sections, pale gray to light

blue pleomorphic yeast-like cells were found between
histiocytes and necrotic debris (Figure 3). Like in imprint
smears, fungi were positive on PAS and GMS staining
(Figure 4-6). In one of the sections stained with Grocott, one
large blood vessel was filled with fibrin masses mixed with
blood cells and fungi (Figures 5 and 6). Based on the histo-
logical and cytological findings, fungi belongs to the
Cryptococcus neoformans species.

Figure 1. Imprint cytology. a – Fungi within the cytoplasm of the giant multinucleated cell (arrow), diff Quick, x400; b and c – pas
and GMs positive fungi, x400; d – granulomas formed by epithelioid cells, macrophages, and lymphocytes with fungi, pas, x400.

Figure 2. areas of necrotic tissue surrounded by palisaded
histiocytes, epithelioid cells, and lymphocytes, H&e, x100.

Figure 3. pale gray to light blue, pleomorphic yeast-like cells,
H&e, x400.
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dIscussIon
Cryptococcus neoformans was first isolated from peach

juice by sanfelice in 1894 in Italy and was named
Saccharomyces neoformans. In the same year, Busse provid-
ed the first description of a case of cryptococcosis and iso-
lated a yeast culture from a sarcoma-like lesion in the infect-
ed young woman’s tibia. Busse called the fungus
Saccharomyces while naming the disease Sacharomycosis
hominis. Confusion about the identity of the cryptococcosis
agent persisted until Benham performed comprehensive
studies with clinical Cryptococcus strains and concluded
that all strains from human infections belonged to one
species with two varieties based on serological differ-
ences.(4)

Cryptococcosis, an invasive mycosis caused by basid-
iomycetous yeasts of the Cryptococcus neoformans or
Cryptococcus gattii species complexes, is a cause of signifi-
cant morbidity and mortality. From over the 30 widely dis-
tributed species identified, only two Cryptococcus species
(C. neoformans and C. gattii) cause most of the human
infections.(5)

The development of large granulomatous lesions follow-
ing infection with C. neoformans var. gattii is consistent
with the induction of an immune response, but it fails to
eliminate the organism or its antigens efficiently.(6)

The mainstay of diagnosis relies on histopathology, cul-
ture-based methods, and adjunctive cryptococcal antigen
(CrAg) testing, which confers high specificity and at least
moderate sensitivity in pulmonary disease.(5) Nowadays,
fungal infection diagnostics predominantly rely on serologi-
cal rather than histological examination.(7) However, many
cases in the literature demonstrate lung lesions suspicious of
malignancy. Since we can also expect a complication with a
fungal infection in these patients, histopathological analysis
and confirmation of the diagnosis is necessary.(8) Although,
in our case, the open surgical method was the method of
choice for the removal of the undiagnosed lung mass, the lit-
erature suggests that the percutaneous or trans-bronchial
biopsy is the optimal and less invasive specimen type to
establish the diagnosis in the case when resection is con-
traindicated.(9)

From the histochemical methods, we used the GMS and

PAS stain, while the literature, in addition to mentioned
staines, recommends the India ink method for proving cryp-
tococcal infection in cerebrospinal fluid.(10) On H&E and
Diff Qucik stain, fungi can simulate artifacts like pollen
grain contamination surrounded by clear space.(11) More
specific stains like Fontana-Masson stain and mucicarmine
could be used to identify Cryptococcus spp.(12)

Many studies investigated different therapy options for
patients with Cryptococcus infections. Only three classes of
antifungal drugs have been considered for this purpose: the
polyenes (amphotericin B), the azoles (ketoconazole, itra-
conazole, fluconazole, voriconazole), and a pyrimidine-
derived drug (5- flucytosine).(13)

conclusIon
Fungal lung infections are one of the differential

diagnoses of lung lesions that are suspicious of malignancy.
For such lesions, the method of choice for diagnosis is
histological verification. Imprint cytology smears are a help-
ful tool in demonstrating granulomatous inflammation and
identifying organisms.

Differential morphological diagnosis of yeast infection
in human bioptic samples must include fungal genera
Candida, Blastomyces, Histoplasma, Coccidioides,
Cryptococcus, and very rare, Saccharomyces.

Figure 4. Fungi found in necrotic debris positive on pas, 400.

Figure 5. Blood clots within the blood vessel (a) filled with masses mixed with blood cells and fungi (b), GMs, x100, and x400.
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sažetak
Uvod: Gljivične infekcije postaju veliki problem u javnom zdravlju u eri globalnog
povećanja broja imunokompromitovanih pacijenata. Radiološka manifestacije ove bolesti
obuhvataju širok spektar diferencijalnih dijagnoza uključujući i maligne bolesti. Prikaz
slučaja: Prikazujemo slučaj pacijenta koji je podvrgnut hirurškom lečenju u cilju tretmana
radiološki uočene promene u plućima. U otisnutim citološkim razmazima bojenim meto-
dama Diff-Quik, GMS i PAS i histološkim uzorcima bojenim metodama H&E, GMS i
PAS prisutna je histološka slika nekrotične granulomatozne upale sa prisutnim gljivicama,
okruglog do ovalnog oblika, prečnika od 2-15 µm koje su GMS i PAS pozitivne. Na
osnovu citološke i histološke morfološke slike gljivice pripadaju specijesu Cryptococcus
neoformans. Zaključak: Gljivične infekcije pluća su jedna od diferencijalnih dijagnoza
radiološki verifikovanih plućnih promena koje su suspektno maligne. Metoda izbora za
takve lezije je histološka verifikacija dijagnoze. Citologija otiska se pokazala kao korisna
metoda u dijagnostici granulomatoznih upala i identifikaciji organizama. Potrebno je ura-
diti mikrobiološku kulturelnu i molekularnu identifikaciju uzročnika radi potvrde mor-
fološke dijagnoze.
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