Research Article

Morphological spectrum of fungal infections:
a retrospective study

Muniyappa Usha, HB Rakshitha, Jasuja Avnika, Asok Aneesha, Reginald Sharon

Department of Pathology, MS Ramaiah Medical College, Bengaluru, Karnataka, India.
Correspondence to: Muniyappa Usha, E-mail: usharavihitha@gmail.com

Received December 6, 2015. Accepted December 11, 2015

Background: Over the past few years, major advances in health care have led to an unwelcome increase in the number
of life-threatening infections due to true pathogenic and opportunistic fungi. The population at risk includes transplant
recipients, cancer patients, and other individuals receiving immunosuppressive treatments. Various diagnostic modalities
are used to diagnose fungal infections. These include KOH preparation, culture, histopathology, antigen and antibody
assay, metabolite detection, and polymerase chain reaction methods. Histopathologic examination permits rapid, presump-
tive identification of fungal infections. Also, histopathologic examination reveals many significant prognostic evidences such
as host tissue reaction, extent of invasion by fungi, and also tissue response to treatment, which cannot be assessed by
any other methods. One or combination of these methods can be employed to know the etiologic agent and so determining
therapy.

Objective: To detect the type of fungal infections and their distribution according to age, sex, and organ in histopathologic
specimens.

Materials and Methods: This was a retrospective study carried out in the department of pathology for a period of 4 years
from January 2011 to January 2015. All the histopathologic specimens diagnosed to have fungal infections during this
study period were included in this study.

Result: During the study period, of 15,501 total histopathologic specimens, 33 with fungal infections were received,
accounting for 0.08% of total histopathologic specimens. Of these, 76% were males, 24% were females with male
preponderance. The most common type of fungal infection was mucormycosis (19) followed by candidiasis (5), others
were zygomycosis (2), pigmented fungosis (2), and one case each of rhinosporidiasis, cryptococcosis, and aspergillosis
were found. The most common site of infection was maxillary sinus.

Conclusion: Histopathologic examination can offer prompt provisional identification of infectious fungal organisms and
remains the only available reliable means to identify certain pathogens. However, significant morphological overlap in
fungal organisms, a desire to provide unequivocal fungal categorization owing to pressure from clinical colleagues, and
idiosyncratic language in surgical pathology reporting contribute to errors.
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Introduction

Access this article online
Website: http://www.ijmsph.com Quick Response Code: Fungi have been recognized as the causative agents of
human disease earlier than bacteria. Michele (1729) described
aspergillosis and named it because of its resemblance to
“rougher head.”™ Since then many mycologists have identi-
fied approximately 400 species of the family.
Modern trends of therapy with widespread, prolonged,
and indiscriminate use of broad spectrum antibiotics; use of
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cancer chemotherapeutic agents; use of immunosuppressive
drugs; irradiation; and increased use of radiological screening
procedures, hyperalimentation, organ transplantations, and
acquired immunodeficiency have led to increase in incidence
of fungal infections.?? Immunosuppression and breakdown of
anatomical barriers such as the skin are the major risk factors
for fungal infections.®4

Some fungal infections are difficult to diagnose by micro-
biological examination, more over microbiological examina-
tions can be misguided by contamination of other fungi. Some
fungi cannot be cultured. Serological reactions lack complete
specificity. Some fungi are so adherent and tightly bound that
they are rarely visible in body fluids and exudates. In this
scenario, histopathologic examination remains one of the
major diagnostic tools in mycology, because it permits rapid,
presumptive identification of fungal infections.l®¢ Although
culture is considered as gold standard for etiologic diagnosis
of fungal infection, it is a slow method and also some fungi
cannot be cultured. Although histopathologic method may
not detect fungal infections in all the instances due to sparse
organisms, morphological overlapping, and observer inexpe-
rience, it helps in etiologic diagnosis in very good number of
cases." It can detect fungal infections in clinically unsuspected
cases when tissue is sent to rule out malignancy or to know
the cause of inflammation. It is the only method for etiologic
diagnosis of some organisms such as Pneumocystis jiroveci
(formerly Pneumocystis carinii), Loboa loboi, and Rhinosporid-
ium seeberil™® The demonstration of tissue invasion or
an inflammatory reaction can help to determine whether an
organism represents contamination, colonization, or true
infection.l"'! The aim of this study is to detect the type of fungal
infections and their distribution according to age, sex, and organ
in histopathologic specimens received in the Department of
Pathology, MS Ramaiah Medical College, Bengaluru, Karnataka,
India. In this study, the histomorphology of various fungi has
been stressed upon, this leads to a better diagnosis and
awareness, so as to diagnose the fungal infections in histo-
pathologic specimens.

Materials and Methods

This was a retrospective study carried out in the depart-
ment of pathology for a period of 4 years from January 2011 to
January 2015. All the histopathologic specimens diagnosed to
have fungal infections during this study period were included
in this study. Specimens obtained from autopsy cases were
excluded. The sections stained with routine hematoxylin and
eosin [H&E] and special stains such as periodic acid—Schiff
(PAS) and Gomori methenamine silver (GMS) were retrieved
and reviewed. Both clinically suspected cases and inciden-
tally detected fungal infections were included in this study. All
medical records were reviewed and clinical details including
age, sex, and predisposing conditions were obtained.
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Results

During this study, of 15,501 total histopathologic specimens,
33 specimens with fungal infections were received, accounting
for 0.08% of total histopathologic specimens. Of these, 76%
were males, 24% were females with male preponderance.
The cases showed wide range of age incidence between
11 and 70 years. So no age predilection for incidence of fungal
infections was noted in this study. But no cases were seen
below 10 years and above 70 years [Table 1].

The most common type of fungal infection was mucor-
mycosis (19) followed by candidiasis (5), others were zygo-
mycosis (2), pigmented fungosis (2), and one case each of
rhinosporidiasis, cryptococcosis, and aspergillosis were found.
In two cases, particular etiologic diagnosis was not possible
and labeled as fungal granuloma based on granuloma forma-
tion, histological tissue reaction, and poorly made out fungal
elements [Table 2].

The most common site of infection was maxillary sinus
(10) followed by nasal cavity (7)], esophagus (4), orbit (3),
frontal abscess (2), and palate (2). Single case was found in
each of the following sites: skin, foot, kidney, and soft tissue
around bone and bronchus [Table 2].

Mucormycosis was the most common type of fungal infec-
tion in maxillary sinus and also one case of fungal granulomas
was seen. In nasal cavity, six cases of mucormycosis with
one case of rhinosporidiosis were found. Four cases of fungal
infections were seen in the esophagus all of which were
candidiasis. In two cases, candidiasis was associated with
adenocarcinoma and in one case it was associated with
squamous-cell carcinoma. Three cases of fungal infections
were noted in the orbit, two of which were caused by mucor-
mycosis and one case was due to zygomycosis. In central
nervous system, two cases were seen, both of which were
caused by pigmented fungi. In palate, two cases were seen,
one case of mucormycosis and the other by candidiasis.
In the kidney, one case of cryptococcosis and in the bronchus,
one case of aspergillosis was found.

Table 1: Age- and sex-wise distribution of fungal

infections
Age (years) Male Female Total
11-20 1 1 2
21-30 2 0 2
31-40 2 1 3
41-50 8 1 9
51-60 6 5 1
61-70 6 0 6
Total 25 8 33
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Table 2: Organ-wise distribution of different fungal infections

Type of lesion Nasal Nasal Foot Frontal Palatal Orbit Kidney Esophagus Soft Bronchus Total
cavity sinus abscess ulcer tissue
around
bone
Rhinosporidiosis 1 0 0 0 0 0 0 0 0 0 1
Mucormycosis 6 9 0 0 1 2 0 0 1 0 19
Cryptococcosis 0 0 0 0 0 0 1 0 0 0 1
Candidiasis 0 0 0 0 1 0 0 4 0 0 5
Zygomycosis 0 0 0 0 0 1 0 0 1 0 2
Fungal granuloma 0 1 1 0 0 0 0 0 0 0 2
Pigmented fungosis 0 0 0 2 0 0 0 0 0 0 2
Aspergillosis 0 0 0 0 0 0 0 0 0 1 1
Total 7 10 1 2 2 3 1 4 2 1 33
Discussion more common.281617 The most common differential diagnosis

In this 4-year retrospective study, all histopathologic spec-
imens received in our department, which were diagnosed with
fungal infections, were reviewed and categorized according
to age, sex, and organ-wise involvement. An attempt is made
in our study on restressing the morphological identification
and diagnostic difficulties that are faced while reporting fungal
infections. The most common infection in our study was
mucormycosis in maxillary sinus, which was identified based
on broad, non-septate hyphae branching irregularly and the
angle of branching is greater than other organisms, and
usually approaches 90°. Candidiasis was the next common
infection that was seen in esophagus and organisms appeared
as mats of yeasts measuring 3—5 um in diameter intermingled
with pseudohyphae or filaments. Histopathologic examination
of specimens is very important to define invasion of tissues
and vessels, because growth from skin, lung, and the gastro-
intestinal or genitourinary tract is only indicative of colonization.
Two cases of pigmented fungi were identified both of which
presented as frontal abscesses, which had dark-pigmented
hyphae and two cases of zygomycosis that were charac-
terized by aseptate hyphae. Also, we found single cases of
R. seeberi, Cryptococcus, and Aspergillus.

Although culture studies are considered as the gold standard
for the identification of etiologic agents, they may not always
be available or positive.l'>"'1 Moreover, differentiating colo-
nization and contamination from pathogens may be difficult.
Also, the studies by Sundaram et al.l'? and Guarner and
Brandt!'® have shown the difficulties in differentiating coloni-
zation and contamination of fungi. Accurate diagnosis of the
etiologic agent is important as the in vitro susceptibility to anti-
fungal agents of different species and the emerging pathogens
are variable.!'>'®! Histopathology provides rapid and cost-
effective means of providing diagnosis. Mucormycosis species
was the most common organism identified in biopsy in our
study. In most of the studies, Aspergillus spp. were found to be

of mucormycosis is with Aspergillus spp. that are thinner,
septate, with regular branching, and they branch at acute
angles (45° as opposed to 90°). Candida spp. can be confu-
sed with Aspergillus spp. and Trichosporon spp. Elongated
Candida pseudohyphae can appear to be branching but are
differentiated because pseudohyphae are slender and do not
have septations. Germinating Candida blastospores can also
appear to be branching but can be distinguished by the
absence of a constriction between the base of the blastospore
and the germ tube. Although typically present extracellularly,
intracellular Candida spp. can mimic Histoplasma spp. Clues
for the differentiation of Candida include the variably sized
yeast cells, lack of a pseudocapsule, and better staining with
H&E and Gram'’s stain. Furthermore, Candida spp. typically
generate a suppurative tissue reaction, whereas Histoplasma
spp. tend to elicit a more granulomatous reaction. Luna has
shown pitfalls of morphological identification of Candida spp. "
R. seeberi, a mesomycetozoan parasite that causes palate
and nasopharyngeal polyps, produces large sporangia with
multiple internal endospores. The most common differential
diagnosis R. seeberi is coccidioidomycosis spherules, but
R. seeberi sporangia and endospores are larger than Cocci-
dioides spherules, and its inner sporangial wall stains with
mucicarmine stain.l"® Pigmented fungi have dark-pigmented
hyphae, spores, or both. They cause primarily two groups
of infections: chromomycosis and Phaeohyphomycosis.
The brown pigment in the fungi is a melanin, which can be
clearly demonstrated in tissue section by the stains for melanin.
The organisms are round, golden brown in color, and thick
walled. These are known as sclerotic bodies, muriform cells,
or medlar bodies, and are 5—~12 mm in diameter. Melanin stain
can be used to confirm dematiaceous fungi. Gomez and
Nosanchuk!"® has referred melanin to as “fungal armor” due to
the ability of the polymer to protect microorganisms against a
broad range of toxic insults.
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H&E is a versatile stain that enables the pathologist to
evaluate the host response, including the Splendore—Hoeppli
phenomenon, and to detect other microorganisms. It is the
stain of choice to confirm the presence of naturally pigmented
fungi, and to demonstrate the nuclei of yeast-like cells. However,
there are drawbacks to using just the H&E stain for fungal
diagnosis. It is often difficult to distinguish poorly stained fungi
from tissue components, even at higher magnifications. Also,
sparse fungi are easily overlooked in H&E-stained sections.
The morphological features may not be evident and some-
times may be misleading. Histopathology usually cannot
provide the fungal genus and species, which are very impor-
tant for treatment. Infections with more than one fungus, the
morphological diversity may be subtle and not appreciated.
Thus, other tests should be used to determine if more than
one organism is present. Several studies have demonstrated
the usefulness of special stains in the identification and classi-
fication of fungal organisms in tissue sections.2>-23 Most fungi
can be readily demonstrated with the common special stains,
GMS, Gridley’s fungus (GF), and PAS, also referred to as
“broad spectrum” fungal stains. The GMS is preferred for
screening, because it gives better contrast, and stains even
degenerated and nonviable fungi that are sometimes refractory
to the other two stains. The disadvantage of GMS and GF
stains is that they mask the natural color of pigmented fungi,
making it impossible to determine whether a fungus is color-
less, hyaline, or dematiaceous (pigmented). The PAS stain
performs almost as well as GMS, in screening for fungi. It actually
demonstrates fungal morphology better than the silver stains.
The PAS can stain degenerated fungi that may not be visible
on H&E stain.

Conclusion

The histopathologic examination can offer prompt provisional
identification of infectious fungal organisms and remains the
only available reliable means to identify certain pathogens.
However, significant morphological overlap in fungal organ-
isms, a desire to provide unequivocal fungal categorization
owing to pressure from clinical colleagues, and idiosyncratic
language in surgical pathology reporting contribute to errors.

References

1. Doloi PK, Baruah DK, Goswami SC, Pathak GK. Primary asper-
gillosis of the larynx: a case report. Indian J Otolaryngol Head
Neck Surg 2014;66(Suppl 1):326-8.

2. DasA, Bal A, Chakrabarti A, Panda N, Joshi K. Spectrum of fungal
rhinosinusitis; histopathologist’s perspective. Histopathology
2009;54(7):854-9.

3. Hobson RP. The global epidemiology of invasive Candida infec-
tions: is the tide turning? J Hosp Infect 2003;55(3):159-68.

73 International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 08

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Richardson M, Lass-FI6rl C. Changing epidemiology of systemic
fungal infections. Clin Microbiol Infect 2008;14(Suppl 4):5-24.
Di Carlo P, Di Vita G, Guadagnino G, Cocorullo G, D’Arpa F,
Salamone G, et al. Surgical pathology and the diagnosis of
invasive visceral yeast infection: two case reports and literature
review. World J Emerg Surg 2013;8(1):38.

Sangoi AR, Rogers WM, Longacre TA, Montoya JG, Baron EJ,
Banaei N. Challenges and pitfalls of morphologic identification
of fungal infections in histologic and cytologic specimens: a ten-
year retrospective review at a single institution. Am J Clin Pathol
2009;131(3):364-75.

Schnadig VJ, Woods GL. Histopathology of fungal infections.
In: Clinical Mycology, 2nd edn. New York. 79—108.

Karci B, Burhanoglu D, Erdem T, Hilmioglu S, Inci R, Veral A.
Fungal infections of the paranasal sinuses. Rev Laryngol Otol
Rhinol 2001;122(1):31-5.

Schwarz J. The diagnosis of deep mycoses by morphologic
methods. Hum Pathol 1982;13(6):519-33.

Watts JC. Surgical pathology and the diagnosis of infectious
diseases. Am J Clin Pathol 1994;102(6):711-2.

Hayden RT, Qian X, Roberts GD, Lloyd RV. In situ hybridization
for the identification of yeastlike organisms in tissue section.
Diagn Mol Pathol 2001;10(1):15.

Sundaram C, Umabala P, Laxmi V, Purohit AK, Prasad VS,
Panigrahi M, et al. Pathology of fungal infections of the central
nervous system: 17 years’ experience from Southern India.
Histopathology 2006;49(4):396—405.

Challa S, Uppin SG, Hanumanthu S, Panigrahi MK, Purohit AK,
Sattaluri S, et al. Fungal rhinosinusitis: a clinicopathological study
from South India. Eur Arch Otorhinolaryngol 2010;267(8):1239-45.
Chamilos G, Luna M, Lewis RE, Bodey GP, Chemaly R,
Tarrand JJ, et al. Invasive fungal infections in patients with hema-
tologic malignancies in a tertiary care cancer center: an autopsy
study over a 15-year period (1989-2003). Haematologica 2006;
91(7):986-9.

Guarner J, Brandt ME. Histopathologic diagnosis of fungal
infections in the 21st century. Clin Microbiol Rev 2011;24(2):
247-80.

Rickerts V, Mousset S, Lambrecht E, Tintelnot K, Schwerdtfeger R,
Presterl E, et al. Comparison of histopathological analysis, cul-
ture, and polymerase chain reaction assays to detect invasive
mold infections from biopsy specimens. Clin Infect Dis 2007;
44(8):1078-83.

Luna M. Candidiasis. In: Pathology of Infectious Diseases,
Connor DH, Chandler FW, Schwartz DA, Manz HJ, Lack EE
(Eds.), 1st edn., Vol. 2. Hong Kong, China: Stamford, Appleton &
Lange Co., 1997. pp. 953-64.

Sidhalingareddy, Masur D, Arun T, Miskin, Domble VD, Patil J,
et al. Histopathological spectrum of fungal infections in a tertiary
care centre. Int J Biol Med Res 2013;4:2889-93.

Gomez BL, Nosanchuk JD. Melanin and fungi. Curr Opin Infect
Dis 2003;16(2):91-6.

Eyzaguirre E, Haque AK. Application of immunohistochemistry to
infections. Arch Pathol Lab Med 2008;132(3):424-31.

Kimura M, McGinnis MR. Fontana-Masson-stained tissue from
culture-proven mycoses. Arch Pathol Lab Med 1998;122(12):
1107-11.



22.

23.

Usha et al.: Morphological spectrum of fungal infections

Powers CN. Diagnosis of infectious diseases: a cytopathologist’s
perspective. Clin Microbiol Rev 1998;11(2):341-65.

Reed JA, Hemann BA, Alexander JL, Brigati DJ. Inmunomycology:
rapid and specific immunocytochemical identification of fungi in
formalin-fixed, paraffin-embedded material. J Histochem Cytochem
1993;41(8):1217-21.

How to cite this article: Usha M, Rakshitha HB, Avnika J,
Aneesha A, Sharon R. Morphological spectrum of fungal
infections: a retrospective study. Int J Med Sci Public Health
2016;5:1673-1677

Source of Support: Nil, Conflict of Interest: None declared.

International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 08



