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Background: Histopathology is one of the method for diagnosing fungal infections along with
other methods like specific antigen detection, antibody detection, specific metabolite
detection, recent PCR technique and culture method. histopathology shows host tissue
reaction, extent of invasion by fungi, coexisting diseases and infections and also tells us about
tissue response to treatment and guiding treatment. Not to be forgotton is that histopathology
is the only method for etiologic diagnosis of some organisms like Rhinosporidiosis,
Lobomycosis and Pneumocystis. Aim: To determine pattern of fungal infections in
histopathological specimens. Objectives: To study the histopathological features of fungal
infections and their pattern of involvement according to age, sex and organwise. Materials and
methods:This study was carried out in the department of pathology for a period of three years
from September 2009 to August 2012. Specimens obtained with relevant clinical data were
formalin fixed and processed with standared procedures. Sections were stained with routine
Hematoxylin and eosin stain and special stains like Periodic acid Schiff and Gomori's
methanamine silver stain were used werever required. All histopathological specimens
received during study period both clinically suspected cases and incidentally detected fungal
infections were included in this study. Results: During the period of study we got 30
histopathological specimens with fungal infections accounting for 0.31% of total
histopathological specimens. Out of these 20 were male 10 female with male preponderence.
They showed wide range of age incidence between 10 to 60 years. Rhinosporidiosis was the
most common type of infection. The most common site of infection was nasal cavity.
Conclusion: As clinicopathological pattern of fungal infections appears little different from
other leterature Further epidemiological studies are required about fungal infections in this
geographical region using various diagnostic modalities both conventional and new to know
thier different patterns of distribution.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Histopathologic examination remains one of the major
diagnostic tools in mycology because it permits rapid, presumptive
identification of fungal infections [1]. Histopathologic and/or
cytopathologic examination can also provide insight into the
diagnostic significance of some culture isolates. It is one of the
method for diagnosing fungal infections along with other methods
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like specific antigen detection, antibody detection, specific
metabolite detection, recent PCR technique and culture method [2
]. Although culture is considered as gold standard for etiological
diagnosis fungal infections, it is a slow method compared to other
methods. All other nonculture methods except histologic method
cannot detect all the types of fungi and are not available widely
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especially in developing countries like india. Although
histopathological method may not detect fungal infections in all the
instances due to sparse organisms, morphologic overlapping ,
observer inexperience, it helps in etiologic diagnosis in very good
number of cases[3]. It can even detect fungal infections in clinically
unsuspected cases especially when tissue is sent to rule out
malignancy or to know the cause of inflammation. Apart from this
histopathology shows host tissue reaction, extent of invasion by
fungi, coexisting diseases and infections and also tells us about
tissue response to treatment and guiding treatment. Not to be
forgotton is that histopathology is the only method for etiologic
diagnosis of some organisms like Rhinosporidiosis, Lobomycosis
and Pneumocystis[3,4]. Histopathological tools help in pathological
and epidemiological study of fungal infections. This study aims at
determining types of fungal infections and thier distribution
according to age, sex and organ wise in histopathological specimens
received in our department in this institution.

Table (b). Organwise distribution of different fungal infections
Type of lesion

Nasal Maxillary skin lung foot arm eye total
cavity
sinus

Rhinosporidiosis

10

1

–

–

–

–

1

12

Mucormycosis

4

--

--

--

1

--

--

5

Maduramycosis

--

--

--

--

3

--

--

3

Aspergilloma

--

--

--

1

--

--

--

1

Phycomycosis

--

--

1

--

--

--

--

1

Pheohypomycosis

--

--

--

--

--

1

--

1

Fungal infection

--

3

--

--

--

--

--

3

Fungal granuloma

--

--

--

1

2

--

--

3

Fungal ulcer

--

--

1

--

--

--

--

1

Total

14

4

2

2

6

1

1

30

1.Rhinosporidiosis. sporangia in different stages. 10x(H&E)

2. Materials and Methods:
This study was carried out in the department of pathology for a
period of three years from September 2009 to August 2012.
Specimens obtained with relevant clinical data were formalin fixed
and processed with standared procedures. Sections were stained
with routine Hematoxylin and eosin stain and special stains like
Periodic acid Schiff and Gomori's methanamine silver stain were
used werever required. All histopathological specimens received
during study period both clinically suspected cases and incidentally
detected fungal infections were included in this study. Again all the
medical records were reviewed and clinical details including age,
sex and predisposing conditions were obtained.
3. Results:
During the period of study we got 30 histopathological
specimens with fungal infections out of 9757 total histopathology
specimens received accounting for 0.31% of total histopathological
specimens. Out of these 20 were male 10 female with male
preponderence. They showed wide range of age incidence between
10 to 60 years. So no age prediliction for incidence of fungal
infections. But no cases were seen below 10yr old children and
rarely after 60 years [Table.a]
Table(a). Age and sex distribution of fungal infections
Age

Male

Female

Total

11-20

5

1

6

21-30

3

1

4

31-40

5

2

7

41-50

3

3

6

51-60

4

1

5

61-70

0

1

1

71-80

0

1

1

Total

20

10

30

2.Rhinosporidiosis 40x (H&E)
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3.Rhinosporidiosis 40x (H&E)

6.Maduramycosis – Fungal colony 10x (PAS)

4.Mucormycosis ,non septate hyphae 40x (H&E)

7.Phaeohypomycosis- septate hyphae. 40x ( PAS)

5.Maduramycosis .Fungal colony in abscess surrounded by
fibrocollagenous tissue 10x (H&E)

8.Pheohypomycosis. pigmented hyphae 40x (H&E)
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9.Phaeohypomycosis .Branching fungal hyphae 40x (GMS)

One case showed foreign body granulomatous reaction. some of
the cases showed squamous metaplasia of epithelium surrounding
the mass. Other histologic features noted were intraepithelial
sporangia, intraepithelial abscess, necrosis rarely.
Mucormycosis [Figure.4] was seen commonly in nasal cavity. It
was frequently associated with necrosis. Maduramycosis
[Figure.5,6] involved foot in all the cases frequently associated with
fibrotic and giant cell reaction. There was one case of
pheohypomycosis [Figure.7,8,9.] where 37year old man who is
diabetic presented with plaquelike growth involving left arm since
twenty years. This patient actually came with recurrence of plaque
after previous surgical removal.
In few cases we could not arrive at particular etiologic
diagnosis. We labelled them as either fungal granuloma based on
clinical features and granuloma formation or fungal infection
based on clinical features, histologic tissue reactions and poorly
made out fungal elements.

The most common type of fungal infection we encountered in
our specimens was Rhinosporidiosis (12) fallowed by
Mucormycosis (5). Others were Maduramycosis. There were one
case each of Aspergilloma, Phycomycosis and Pheohypomycosis.
Remaining were labelled as fungal granuloma, fungal infection and
fungal ulcer as we could not arrive at particular etiological
diagnosis by histologic methods [Table.b]
Most common site of infection was nasal cavity (14) fallowed by
foot (6) and maxillary sinus (4). Other sites were were skin, eye,
lung and arm. Most common type of infection in nasal cavity was
Rhinosporidiosis fallowed by Mucormycosis. Other types of
infections were not seen in nasal cavity . In lung we had one
Aspergilloma and one case of Rhinosporidiosis in eye involving
conjunctiva. One case of Pheohypomycosis affected arm. One
fungal ulcer was involving gluteal region. All the cases where
maxillary sinus was involved we labelled them as fungal infection
except in one case were we arrived at etiological diagnosis and it
was Rhinosporidiosis[Table.b].
Most common type i.e. Rhinosporidiosis [Figure.1,2,3.] is quit
common in this geographical area. Almost all cases involved nasal
cavity except one which was seen as conjunctival growth an one in
maxillary sinus. In one case it involved lacrimal sac along with nasal
cavity. All of them were seen in men and no females were seen
affected in this study. It was seen in all age groups except in below
10yr and in 41 to 50yrs age group. They usually presented with
history of nasal obstruction or nasal mass. Few of them had
epistaxis. In all cases clinically suspected cases of rhinosporidiosis
were confirmed histologically. It showed all the stages of life cycle
in histological sections with chronic inflammatory cell reaction
consisting predominantly of lymphocytes and few plasma cells and
macrophages within stroma as a common accompaniment. Few
showed neutrophilic and eosinophilic inflammatory cell reaction.

4. Discussion and Conclusion:
Infectious diseases due to fungi are showing increased
incidence because of HIV, intake of immunisuppressive drugs
etc[5,6]. In developing countries like india various demographic
factors like socioeconomic status, everincreasing population,
cultural and poor hygienic practices further contribute to this.
Literature about pathological aspects and incidence of various
fungal infections especially in this geographical area is very little.
While studieng about fungal diseases we take clinical features
and varios laboratory findings into account. To
arrive
at
etiological diagnosis for therapeutic purposes various diagnostic
modalities are used. These include KOH preparation, culture,
histopathology, antigen and antibody assay, metabolite detection
and PCR methods. Among these culture was considered as gold
standard. But culture cannot help in identifeing certain fungal
o r g a n i s m s , fo r exa m p l e i n R h i n o s p o r i d i o s i s wh e re
histopathological method is used for etiological diagnosis. Apart
from this because of chances of contamination leading to wrong
diagnosis is another possibility. Although PCR is considered to be
sensitive and specific it has it own disadvantages like high cost,
limited availability and difficulty in mentaining required
s p e c i f i c a t i o n s d u r i n g p ro c e d u re a n d c o n t a m i n a t i o n
possibility[3,4]. So selection of diagnostic method depends on
clinical suspicion of particular etiological agent. One or
combination of these methods can be employed to know the
etiologic agent and so determining therapy.
In this study we attempted to determine etiologic diagnosis of
fungal deseases in histopathological specimens received in our
department especially in clinically suspected cases. In few cases we
identified fungi in clinically unsuspected cases. We categorised
those deseases according to age and sex and organwise
involvement and distribution of various fungal deseases in
histologic specimens received in our department.
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Rhinosporidiosis is common in south India and Shrilanka but
uncommon in other parts of the world. Our population findings
about Rhinosporidiosis are in consistent with south Indian and
shrilankan studies but not in agreement with studies in other parts
of the world[1,7,8,9,10]. There are few areas where people use
stagnant waters for bath and swimming in this geographical region.
Clinical and histologic findings of Rhinisporidiosis are in consistent
with previous literature. Clinical and histologic findings of
Mucormycosis and Maduramycosis are also in consistent with
previous literature[11]. We had a very rare case of
phaeohypomycosis. Very few cases have been reported in Indian
literature.
Many studies of epidemiology fungal infections are based on
culture or KOH preparation. Various studies have been done on
fungal infections with respect to comparision between various
diagnostic modalities including culture and histopathology, their
incidence and distribution in population and organwise
distribution of different fungal infections. This study is an attempt
to determine distribution of various fungal infections in
histopathological specimens received in our department according
to age, sex and organwise. Extensive literature search showed that
exact kind of studies have not been done previously. Few studies of
fungal infections in histopathological specimens of nasal cavity and
paranasal sinuses of same kind has been done. Most common type
of fungal infection in nasal cavity is rhinosporidiosis in contrast to
lulu ahmed etal[11] .
Because diagnostic test selected for etiologic diagnosis is
determined by clinical suspicion, findings in this study may not
exactly reflect the pattern of distribution of fungal infections in the
population of this region. Further epidemiological studies are
required about fungal infections in this geographical region using
various diagnostic modalities both conventional and new to know
thier different patterns of distribution and histopathology is very
importent, easy, and rapid method for diagnosis of fungal infections.
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