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Abstract 

Introduction:Cutaneous, deep mycosis and bacterial infections are predominantly seen in hot tropical countries. They have become more 
common in the last decade due to immunosuppression and globalization. Aim: To study clinical behaviours, anatomical locations, histological 

findings of the fungal and bacterial infections seen in daily practice. Materials and methods: This is a prospective study conducted in a tertiary 

care hospital for 1year. We studied the cases according to their age and sex, the clinical presentations and site, the treatment provided and the 
histopathological findings. Results: This study comprises of six cases of fungal, bacterial infections- cutaneous aspergillosis, histoplasmosis, 

chromoblastomycosis, actinomycosis arising from skin, aspergillosis of lungs, subcutaneous rhinosporidiosis with varied presentations. The 

patients have undergone treatment and were referred to dermatology, plastic surgery and surgery department for further management. 
Conclusion:Cutaneous fungal, bacterial infections and deep mycoses frequently have a variety of clinical presentation, leading to a broad range 

of differential diagnosis. So the study of their clinical profile and histopathological findings paves way for early diagnosis and better 

management. 
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Introduction  
The 21st  century completely changed the approach of the pathologist 

to cutaneous, deep mycosis and bacterial infections as 

immunosuppression has become a common condition because of   
generalized use of immunosuppressors in the treatment of many 

diseases. The Aspergillus species is present in soil, decaying 

vegetation, and stored grains. [1–6] There are more than 300 species 
of Aspergillus of which Aspergillus fumigatus causes around 90% of 

systemic cases in humans. However primary cutaneous cases are 

usually caused by Aspergillus flavus, Aspergillus terreus, Aspergillus 
niger,and Aspergillus ustus.[2–4,7] Chronic Pulmonary Aspergillosis 

has only recently been recognised as a significant global health 

burden and its incidence appreciated. [8] Infection by H. capsulatum 
var. capsulatum has worldwide distribution  and the fungus can be 

isolated from vegetal detritus. Traumatic inoculation is the alleged 

mechanism for primary cutaneous lesions. [9] The initial lesions can 
take the form of a black-crusted plaque, erythematous papules, or 

hemorrhagic bullae, all of which can ultimately ulcerate.[5,7] 

However in secondary cutaneous involvement the fungus is usually 

inhaled leading to a systemic spread from the lungs  which has a poor 

prognosis.[10,11] Secondary dissemination to the skin commonly 

presents as multiple necrotic, sometimes ulcerated, septic embolic 
papules, and plaques [12].Primary cutaneous  
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histoplasmosis is rare and it is thought to be caused by direct 

inoculation of the microorganism.[13-18] Patients with Primary 

cutaneous histoplasmosis presents with nonspecific skin lesions 
including papules, plaques, ulcers, purpura, abscesses, impetigo, or 

dermatitis.[4] Chromoblastomycosis, is an extremely rare superficial 

mycoses, caused by pigmented fungus and has an indolent course. 
The infection is commonly due to minor trauma. [19] Actinomycosis 

is a rare subacute or chronic bacterial infection caused by  Gram-

positive anaerobic, higher prokaryotic bacteria belonging to the 
family Actinomyceataceae.[20] Primary cutaneous actinomycosis is 

a rare entity and is generally associated with trauma.[21] 

Materials and methods 

This is a prospective study conducted in a tertiary care hospital for 

1year from March 2020 to March 2021 of six  cases. All patients 

presented with wide- ranging clinical features in relation to the 
causative organism and location of lesion. In all cases  routine blood 

investigations  and required radiological investigations were 

done.Informed consent was taken. All the surgically biopsied  

specimens were sent to  the Department of Pathology. Gross 

examination of the specimens were done.  H&E staining and PAS 

stain were done as on required basis .Using light microscopy, 
histopathological diagnosis were confirmed along with ancillary 

microbiological assay. 

 Results 

Case-1(Aspergillosis of skin) 

A 27-year-old male presented with skin lesion for last 4 months. Skin 

biopsy was done. Grossly a flap like tissue piece measuring 
1x0.5x0.5 cm was received. On light microscopy, section showed 

fibrocollagenous tissue infiltrated with dense mixed inflammatory 
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infiltrate mainly neutrophils,lymphocytes,plenty number of 

histiocytes and giant cells .(Figure 1A &1 B). PAS stained positive, 
showed septate branching filamentous hyphae with acute angle 

branching.The  diagnosis of cutaneous aspergillosis was considered. 

.The patient was put on antifungal therapy with Itraconazole. 
Case-2 (Histoplasmosis of skin) 

A 45-year-old male patient presented with a 2 cm large eroded, 

nodule below the left nostril, which had developed over 10 weeks. 
The patient was HIV negative and not immunocompromised. There 

was no other systemic manifestation. Punch Biopsy of the lesion was 

done. Grossly, a skin covered tissue piece measuring 0.2cc was 
received. On light microscopy  section showed structure of epidermis 

underlying dermis and dermal appendages. Dense chronic 

inflammatory infiltrate containing neutrophils, lymphocytes, 
histiocytes present throughout the dermis. Histiocytes contain 

variable organisms with round budding  and halo. The  diagnosis of 

cutaneous histoplasmosis was considered.(FIG 2A , 2B &2C) .The 
patient was put on antifungal therapy with Itraconazole and there was 

healing of the ulcer . 

Case:3 ( Chromoblastomycosis of skin) 

A sixty-five-year-old diabetic female patient presented with a non-

healing ulcer in the medial aspect of left leg near the medial 

malleolus for last six months.  The ulcer is reddish-white gradually 
increasing in extent with development of granulation tissue and scar 

around the ulcer. A punch biopsy was done from the lesion. Grossly 

a skin covered tissue piece measuring (2 cm x 1 cm) received. On 
light microscopy the section showed pseudoepitheliomatous type of 

hyperplasia with extent of infiltration reaching till the dermal layer 

with infiltration of chronic inflammatory cells, consisting of 
lymphocytes, macrophages, eosinophils. Few foreign body giant cells 

were also noted. Round to oval shaped brownish thick-walled  

suspicious of fungal infection were found in focal areas. Fungal stain 
(PAS) was done, which showed positivity for the staining. Brownish 

structures resembling copper-penny bodies were found and a 

diagnosis of chromoblastomycosis was considered (FIG 3A ,3B  3C). 
The patient was put on antifungal therapy with Itraconazole and there 

was healing of the ulcer. 

Case-4 (Actinomycosis of skin) 

A 53 years old male patient presented with multiple hard, petted 

swellings involving the left leg with discharging sinuses for last 3-4 
months. Punch biopsy from the swellings were done. Grossly  a skin 

covered tissue piece measuring( 1x1x0.5cm) received. On light 

microscopy, the sections revealed hyper-keratosis and mild-
acanthosis of the epidermis. Inflammatory infiltrates comprising of 

plasma cell, macrophages and neutrophils were observed in the upper 

and mid dermis. Bacterial colonies (sulphur granules) found at the 
center of the inflammatory reaction, composed of basophilic 

radiating filaments.The features were suggestive of diagnosis of 

actinomycosis of skin.( FIG 4A & 4B) The   patient was hence put on 
itraconazole, chlorphenamine therapy. 

CASE:5 (Aspergillosis of lungs) 

A 58 year old, male patient presented with constitutional symptoms, 
chronic productive cough, breathlessness, chest discomfort and 

occasionally haemoptysis for about 6 months . Radiological 

investigation was done that revealed single or multiple lung cavities, 

usually with thick walls and with or without a fungus ball 

(aspergilloma) and with concomitant pleural fibrosis. Lobectomy was 

done and the specimen was sent for histopathological examination. 
Grossly  four tissue pieces received, one blackish tissue piece 

resembling upper lobe of lung measuring 6x2x2x cm identified  other 

three whitish tissue pieces largest one measuring 4x4x3cm received. 
On light microscopy  the sections revealed plenty filamentous 

hyphae with acute angle branching and frequent septations. 

Background lung alveolar wall shows vascular congestion with 
plenty chronic inflammatory infiltrate.The features are suggestive of 

aspergillosis lung (FIG 5A,5B & 5C). 

CASE: 6 (Subcutaneous Rhinosporidiosis) 

A 39-year-old female patient with no history of immunosuppression 

presented with multiple swellings involving the anteromedial aspect 
of thigh which was gradually increasing in size. There is past history 

of polypoidal mass involving the nose, nasopharynx and vocal cords. 

Clinical examination revealed lobular,non-tender swelling of 
different sizes with a normal colored overlying skin. Radiological 

investigation suggested cystic swellings involving the anteromedial 

aspect of thigh. Surgical removal of the swellings was done. Grossly 
irregular skin covered tissue pieces were identified, on cut sections 

yellowish friable areas were identified. On light microscopy 

numerous globular cysts at different stages of development were 
identified each of these cysts represents a thick-walled sporangium 

containing numerous spores,there was inflammatory infiltrate in the 

stroma.(FIG 6A -F) 
Discussion 

Non invasive and invasive rare fungal ,bacterial and other infections 

in non-immunocompromised individuals is a less explored area 
specially in a tropical and developing country like India.Fungal 

infections are becoming more frequent because of expansion of at-

risk populations and use of treatment modalities that permit longer 
survival of these patients. [22] Some of the changes in endemic 

fungal infections can be attributed to climate changes extension of 

human habitats, ease of travel, and shifting populations. It is very 
important to suspect fungal, bacterial and other infection from 

clinical features and perform skin biopsy and isolation of the 

organism for diagnosis of cutaneous infections.In our study we have 
seen a cutaneous aspergillosis, histoplasmosis, actinomycosis, 

chromoblastomycosis, pulmonary aspergillosis and a case of 

disseminated subcutaneous rhinosporidiosis mostly affecting non 
immunocompromised patients with no history of ICU 

stay.Histopathologic examination of tissues to detect fungi,bacteria 

and other organisms  will remain an important tool to define the 
diagnostic significance of positive culture isolates, including  

invasion of tissues and vessels as well as the host reaction to the 

organism.Histopathology can also provide rapid presumptive 
diagnosis  while waiting for  culture results, or it may provide the 

only available material when no culture growth occurs or cultures 

were not ordered. Histopathologic examination of biopsy specimens, 

surgical resection specimens should always start with H&E staining 

of the tissue. GMS and PAS staining should be performed if a fungus 
is suspected after review of tissue sections because of presence of an 

inflammatory tissue response or when there is high clinical suspicion 

even if the H&E stain is unrevealing. Retrospective studies that 
correlate culture results with histopathology and cytology showed 

that the overall accuracy for microscopic morphological techniques 

can vary from 20 to 80% .[23, 24, 25] The lowest correlation has 
been reported for invasive septate molds [25]. Descriptive diagnoses 

of the fungal elements together with a comment listing the fungi with 

consistent morphology are important to guide treatment [23].  
Meersseman et al. conducted a multi-center retrospective study in 

Belgium and reported a frequency of invasive aspergillosis in 

critically ill patients without malignancy to be 6.9% [26]. Most 
common species isolated from the mini-BAL of patients with 

invasive aspergillosis was Aspergillus fumigatus (70%) followed by 

Aspergillus flavus (30%) and Aspergillus terreus (20%).Most studies 

from Europe revealed Aspergillus fumigatus (82-92%) as the 

commonest fungus causing invasive Aspergillosis [27,28]. 

Actinomycosis has been called the most misdiagnosed disease and 
listed as a rare disease by the Office of Rare Diseases of the National 

Institutes of Health.[29] The masquerading clinical presentations as 

cutaneous tuberculosis, fungal infections, malignancies and other 
systemic infections, difficult in  vitro cultivation of the pathogen, and 

non-specific radiological picture are commonly associated outfits 

leading to misdiagnosis [30].It is an unusual sub-acute or chronic 
suppurative and granulomatous bacterial infection characterized by 

multiple abscesses, tissue fibrosis, and the formation of sinuses and 

fistulae. [31]. Actinomyces spp are higher prokaryotic bacteria 
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belonging to the family Actinomyceataceae.[32].Highest incidence of 

Rhinosporidiosis cases is reported among river-sand workers in India 
and in Sri Lanka; this is particularly relevant to the mode of infection 

as it invades through abrasions caused by sand particles with the 

pathogen in the putative  such as ground water. [33] While the Indian 
subcontinent accounts for the majority of the cases in literature 

sporadic cases from Europe and North America also have been 

reported.The spores are usually present in dust, clothes, and stagnant 
waters and the infection is transmitted to humans by direct 

contact.[34] Commonly starting as a pruritic papule that grows into 

an erythematous painless, friable, polypoid mass, blocking the nose 
and the nasopharynx.[35] The disease can also involve the maxillary 

antrum, paranasal sinuses, conjunctiva, lacrimal sacs, lips, palate, 

uvula, epiglottis, larynx, trachea, bronchus, ear, scalp, vulva, vagina, 
penis, urethra, rectum, and skin.[35-37].Subcutaneous dissemination 

is a very rare event and usually seen in immunocompromised 

patients.The most common organisms causing chromoblastomycosis 
is Phialophora verrucosa, Fonseceaea pedrosoi and Cladophialophora 

carrion. [38] It progresses slowly with a long term course. It often 

gets overdiagnosed, as the course simulates that of a 
carcinoma.[19,39] There are only a few case reports found on this 

supericial dermatophytic infestation. The most common location is 

the lower extremity, although some species have a predilection to 
infect the trunk or the upper extremities.[40] Even without treatment 

the lesions persist in the skin and cases of spontaneous regression 

have even been described.[41] A single lesion is the most common, 
although multiple lesions are also possible.[42]  The fungus spreads 

through lymphatic vessels and new cutaneous lesions can seem in the 

vicinity of the primary one.[43,44] Patients with primary cutaneous 
histoplasmosis present with nonspecific skin lesions including 

papules, plaques, ulcers, purpura, abscesses, impetigo, or dermatitis. 

In general  clinical presentation is so variable that histoplasmosis has 
been called “fungal syphilis.”[13] The most involved areas are the 

face, extremities, and trunk.[45,46] In addition, oral, perianal, and 

genital involvement is common.[47,48] Diagnosis hinges on 
evidence of fungus in the wound and absence of systemic disease. 

 
Fig 1 A :Photomicrograph showing cutaneous  aspergillosis  

(x100 H&E) 

Fig 1 B :Photomicrograph showing cutaneous  aspergillosis (X 

400 PAS ) 

 

 
Fig 2 A : Photomicrograph showing cutaneous  histoplasmosis  (x 100 H&E) 

Fig 2B: Photomicrograph showing cutaneous  histoplasmosis  ( X 400 H&E) 

Fig  2C  :Photomicrograph showing cutaneous  histoplasmosis  ( X 400 PAS) 
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Fig 3A : Photomicrograph showing cutaneous  chromoblastomycosis ( x 100 H&E) 

Fig  3B: Photomicrograph showing cutaneous  chromoblastomycosis( X 400 PAS) 

Fig 3C: Photomicrograph showing cutaneous  chromoblastomycosis (X 400 PAS) 

 

 
Fig  4 A : Photomicrograph showing cutaneous  actinomycosis (x 100 H&E) 

Fig 4B: Photomicrograph showing cutaneous  actinomycosis (x 400 PAS) 
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Fig 5 A: Photomicrograph showing  gross picture of pulmonary aspergillosis 

Fig 5 B: Photomicrograph showing   pulmonary aspergillosis (X 100 PAS) 

Fig 5 C : Photomicrograph showing   pulmonary aspergillosis (X 400 PAS) 

 
 

 lel 

 

Fig  6 A: Photomicrograph showing   radiology picture of soft tissue swelling of rhinosporiodiosis 

Fig  6 B: Photomicrograph showing   gross picture of soft tissue swelling of rhinosporiodiosis 

Fig  6 C: Photomicrograph showing    picture of  rhinosporiodiosis (x100 H&E) 

Fig  6 D: Photomicrograph showing   picture of  rhinosporiodiosis (x400 H&E) 

Fig 6E  :Photomicrograph showing   picture of  rhinosporiodiosis (x100  PAS) 

Fig  6 F:Photomicrograph showing   picture of  rhinosporiodiosis (x400 PAS) 

 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(13):135-141              e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________                     

Ghatak  et al                   International Journal of Health and Clinical Research, 2021; 4(13):135-141 
www.ijhcr.com                              
                    140 

 

Conclusion  

The aim of this study was to summarize the histopathologic findings 
of the main cutaneous and deep fungal infections that are commonly 

seen in daily practice . We also included actinomycosis (despite the 

fact that the infectious agent of this disease is bacterial and not 
fungal) and rhinosporidiosis (despite being caused by 

mesomycetozoea, which are not fungi).A shift in the trend has been 

observed as the propensity of these infections in non immuno-
compromised patients with no history of hospital stay has been 

observed which is a quite rare finding in a tropical country like India. 
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