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Introduction

Infections caused by funguses are increasing at 
a steady rate due to increased exposure and also 
because of the advanced treatment modalities 
that allows longer survival of at risk population, 
these at-risk populations include patients who 
underwent transplant surgeries, those who are on 
chemotherapeutic and immunosuppressive drugs, 
AIDS patients, diabetic and elderly individuals, etc 
[1, 2]. Some of the fungal infections are associated 
with changes in the climatic conditions and 
human habitats, frequent travel and population 
relocations [3, 4].
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Abstract

Context: Infections caused by funguses are increasing at a steady rate worldwide. Elderly individuals and who 
are at an immunocompromised state are at risk of developing this disease. Though fungal infections which either 
manifest as cutaneous or invasive type, Cutaneous lesions are very common. Fungal diseases are diagnosed usually 
by correlating the clinical findings with histopathology and confirmation is done based on culture. Aim: The current 
study was aimed at categorizing the spectrum of fungal infections diagnosed in the histopathology specimens 
and their distribution according to age, sex and site of involvement. Settings and Design: This was a cross sectional 
analysis, conducted over a period of one year from September 2016 to August 2017. Methods and Material: A total 
of 60 cases were enrolled in the study. Clinical findings inclusive of age and sex parameters were noted from 
hospital registrars. Specimens were fixed in formalin and processed under standard procedure protocols. Slides 
were prepared and stained with routine H & E stain; special stains like PAS and GMS stains were used wherever 
necessary. Statistical analysis used: Data analysis was using IBM Statistical Package for the Social Sciences Software 
version 21. Significance of the statistical tests at P value less than 0.05 was based on 95% confidence interval. Results: 
Out of 60 cases, 18 cases turned out to be positive for fungal infection. The mean age of the studied population was 
49.11 years (SD 11.02). The male female ratio was found to be 0.8:1. The mean age of male population was found to 
be 53.375 years (SD 7.44), mean age of female population was 45.7 years (SD 12.54). The commonest fungal infection 
encountered in our study was Rhinosporidiosis. Conclusions: Histopathological examination provides reliable 
diagnosis in individuals with uncertain clinical findings of fungal infection.
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Fungus can cause infections which can be either 
cutaneous or invasive lesions. Cutaneous infections 
are very common when compared to deep or 
invasive mycosis which are rare and usually occur 
in immunocompromised individuals. Majority of 
the cutaneous mycosis is caused by dermatophytes 
and candida. Aspergillosis, chromoblastomycosis, 
pheohyphomycosis and eumycosis causes deep 
cutaneous mycosis [5,6].

Diagnosis of fungal infections is usually based 
on correlating clinical  ndings with histopathology 
and con rmation is done by culture in selective 
media. Histopathological examination of specimens 
is required in all cases in which deep and cutaneous 
fungal infection. Dermatophytes are not easily 
identi ed with histopathological analysis, since 
the hyphae of dermatophytes are stained pale blue 
by routine Hematoxylin & eosin (H&E) stains. 
For invasive fungal infections histopathological 
analysis remains cost-effective, rapid and gold 
standard diagnostic modality for a presumptive 
de nitive diagnosis [7,8].

Histopathological diagnosis of fungal elements is 
de nite challenge even in the hands of experienced 
histopathologists, to facilitate the process of 
visualization; the fungal elements are stained by 
using special stains such as periodic acid– Schiff 
(PAS) which gives hyphae red colour and Grocott’s 
methenamine silver (GMS) which stains the hyphae 
black. The current study was proposed to categorize, 
the spectrum of fungal infections diagnosed in the 
histopathology specimens and their distribution 
according to age, sex and site of involvement.

Materials and Methods

The current study was a cross sectional analysis, 
conducted in the department of pathology for 
a period of one year from September 2016 to 
August 2017. All clinically suspected patients and 
incidentally detected fungal infections were sampled. 
Institutional ethics committee approval was obtained 
and a total of 60 cases were enrolled in the study.

Relevant clinical data was obtained from hospital 
registry; the specimens received were  xed in 
formalin and processed under standard procedure 
protocols. Slides were prepared and stained with 
routine H&E stain; special stains like PAS and GMS 
stains were used wherever necessary..

Statistical analysis

Data analysis was performed by using IBM 
Statistical Package for the Social Sciences (SPSS) 

software version 21.0. Univariate analysis was 
carried out to  nd out frequency, mean and 
standard deviation (SD). Multivariate analysis 
was performed for sex and age. Signi cance of the 
statistical tests at p value less than 0.05 was based 
on 95% con dence interval.

Results

Out of 60 cases, 18 cases turned out to be positive 
for fungal infection. The mean age of the studied 
population was 49.11 years (SD 11.02). The male 
female ratio was found to be 0.8:1. The mean age 
of male population was found to be 53.375 years 
(SD 7.44), mean age of female population was 
45.7 years (SD 12.54). Difference in the mean age 
was found to be statistically signi cant (p=<0.001). 
Increased proportion of the disease was seen 
among sixth decade followed by  fth decade of life. 
Age clustering with sex distribution of individuals 
positive for fungal infection was shown in table 1.

The commonest fungal infection encountered in 
our study was Rhinosporidiosis (5 cases), followed 
by Aspergillosis and Dermatophytosis (3 cases 
each). Distribution of fungal lesions was shown in 
table 2.

Table 1: Distribution of fungal lesions

Fungal Lesions No of cases (%)

Maduro mycosis 2 (11.11%)

Pheohyphomycosis 3 (16.67%)

Dermatophytosis 2 (11.11%)

Aspergillosis 3 (16.67%)

Chromoblastomycosis 2 (11.11%)

Cryptococosis 1 (5. 55%)

Rhinosporidiosis 5 (27.78%)

Total 18 (100%)

Table 2: Age and sex distribution of fungal infections

Age Male Female Total

21 - 30 0 1 1

31 - 40 1 1 2

41 - 50 2 3 5

51 - 60 3 4 7

61 - 70 2 1 3

Total 8 10 18

In the study, most common site involved were 
extremities, followed by nasal cavity and lung. 
All cases of Rhinosporidiosis presented with nasal 
obstruction with polypoid mass. Microscopic 
examination revealed mixed in ammatory 
in ammation with numerous thick walled sporangia. 
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Both the cases diagnosed with maduramycosis 
presented with discharging sinuses in the foot. 
Histologically both these cases showed brown 
fungal  laments surrounded by granulomatous 
in ammation with abscess formation.

Three cases of pigmented fungi 
(phaeohypomycosis) were diagnosed in the study 
and all the three cases presented with a cystic swelling 
in the extremities. Histopathological examination 
showed granulomatous in ammatory response 
composed of lymphocytes, histiocytes, gaint cells 
and one case showed microabscesses formation. The 
organism was found in the cyst wall in the form of pale 
brown pigmented budding yeasts and dematiaceous 
hyphae. Special stain with PAS highlighted the fungal 
elements in magenta colour [Fig. 1]. Two cases of 
super cial dermatophytosis diagnosed in the study 
showed histologically neutrophilic in ltrate with thin 
fungal elements in stratum corneum.

Cases with aspergillus presented with otomycosis 
and nasal obstruction. Histopathological 
examination showed thin  lamentous, septate 
hyphae with acute angle branching and spores 
surrounded by lymphoplasmacytic in ltrate, 
eosinophils and foreign body giant cells [Fig. 
2]. Single case of Cryptococcus presented with 
lung mass and histopathology of bronchial brush 
specimen showed numerous round encapsulated 
fungal organisms surrounded by chronic 
in ammatory cell in ltrate.

Two cases of chromoblastomycosis presented 
with nodular lesions in the foot with a history 
of trauma. Microscopically there is epithelial 
hyperplasia and lymphohistiocytic in ltrate, 
fungal elements were seen as sclerotic bodies and 
as pigmented hyphae.

Fig. 1: H & E showing thin acute angled septate hyphae

Fig. 2: PAS staining showing pigmented hyphae and yeast forms 

Discussion

Infections due to fungi are in the rise in 
developing countries like India, because of multiple 
demographic factors like low socioeconomic status, 
overcrowding, poor hygiene and other cultural 
practices. There are very minimal studies available 
about the clinical pathological aspects and 
incidence of various fungal lesions in south India. 
In the current study we made an effort to categorize 
various fungal diseases in clinically suspected cases 
from the histopathological specimens received in 
the department. In two cases the fungal elements 
were incidentally made out. All the fungal lesions 
identi ed in this study were localized without any 
evidence of immunosuppression [9,10].

In the study Rhinosporidiosis is the commonest 
fungal lesion diagnosed. This  nding is in accord 
with the other similar studies carried out in various 
regions of south India and Srilanka [11,12] but 
contradictory to the other studies done in other 
parts of the world [12,13]. This is might be because 
of the fact that people belonging to this geographic 
regions use stagnant water bodies like pond and 
well for bathing and swimming.

Aspergillosis was the second commonest 
lesion encountered in the study. Among the three 
cases of aspergillus two cases presented with 
otomycosis and the organism was seen as fungus 
ball. Aspergillus was diagnosed based on presence 
of septate, thin acute-angled branching hyphae. 
The hyphae were usually deeply basophilic, and 
it will be eosinophilic in appearance when the 
hyphae are degenerated or necrotic. Similar studies 
done by authors Muniyappa Usha, et al. and 
Jeannette Guarner et al. showed chronic pulmonary 
aspergillosis or aspergilloma, bronchopulmonary 
aspergillosis and invasive aspergillosis are the most 

Histopathological Spectrum of Fungal Infections in a Tertiary Care Hospital



Indian Journal of Forensic Medicine and Pathology / Volume 12 Number 2 / April - June 2019

76

common lesions, our study  ndings are in contrast 
with these studies [8,14].

Among the fungal infections reported in our study, 
Phaeohypomycosis comprise a remarkable fraction. 
Phaeohyphomycosis is a group of heterogeneous 
fungal infections caused by dematiaceous fungi. 
These funguses cause progressive super cial, 
subcutaneous and deep visceral infections and it is 
diagnosed by the presence of pigmented dark brown 
yeast/hyphae forms. When left untreated this 
often leads to life-threatening disease especially in 
immunocompromised individuals. Similar studies 
done by Ponnuswamy et al. and Kaliyamoorthy S 
et al demonstrated all cases of phaeohypomycosis 
presented with cystic swelling, our study results 
were in concurrence with these  ndings.

In our study two cases of Maduramycosis were 
reported and both the cases had discharging 
sinuses in the extremities. Maduramycosis can 
present as actinomycotic or eumycotic mycetoma. 
Morphologically it is characterized by draining 
sinus tracts with brown to black pigmented grains 
comprising of fungal elements. Our study  ndings 
were similar to the study done by Sidhalingreddy 
et al. and Kaliyamoorthy S et al. [15,16]. There were 
two cases of Dermatophytosis demonstrated in 
the study and both these cases on histopathology 
revealed spores and branched, septate hyphae 
invading the stratum corneum. This is in 
concurrence with the other similar study done by 
sridevi et al. [17].

A single case of Cryptococcus demonstrated 
in the study was a male patient presented with 
chronic cough, dyspnoea and chest pain. Bronchial 
brushing and biopsy con rmed the diagnosis. 
Study done by Kanjanapradit et al. also showed 
similar  ndings [18].

Conclusion

Histopathological examination provides valid 
diagnosis in individuals with uncertain clinical 
 ndings of fungal infection. Diagnosis of fungal 
infections on histopathology is based on the 
appearance of fungal elements on H & E stain 
and Special stains and also by the presence of host 
response like granulomatous reactions, foreign 
body giant cells and eosinophilic in ltrates.

Key Messages:

The diagnosis of fungal infections on 
histopathology is based on the appearance of 
fungal elements on H & E stain and Special stains 

and also by the presence of host response like 
granulomatous reactions, foreign body giant cells 
and eosinophilic in ltrates.
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