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Abstract: 

 

BACKGROUND: 

The fungal infection of the nail unit caused by dermatophytes, nondermatophytes , yeasts is 

onychomycosis.  prevalence is 0.5%- 5% in India. The type of causative organism largely 

depends upon factors like geographical distribution, climate, co-morbidities. Therefore, it is 

important to correctly classify the infective agent in  order to provide a proper management 

and treatment. 

 

OBJECTIVES: 

1. To study clinical features of onychomycosis. 

2. To study the onychoscopic (nail dermoscopy) features of onychomycosis. 

3. To study features of onychomycosis on KOH mount. 

4. To study histopathological features of onychomycosis 

5. Correlation of clinical findings of onychomycosis with onychoscopy, KOH mount, 

histopathological findings. 

 

METHODOLOGY: A detailed clinical examination will be done of patients with of fungal 

infection of nail . A single representative nail will be chosen for onychoscopy and nail 
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changes will be observed  under a dermatoscope. With the help of a nipper, a fragment of the 

affected nail will be cut and will be placed in a dry container. Specimen will be collected in 

two different dry containers- one for PAS staining for histopathological examination and 

other for preparation of KOH mount to look for fungal elements. 

 

RESULTS:  Clinical findings of fungal infection of nail are corelated with onychoscopy, 

KOH mount, histopathological findings. 

 

CONCLUSION: Diagnostic and therapeutic steps can be taken towards patient in 

management of onychomycosis, which can facilitate the correct treatment and prevent 

A misdiagnosis that can endanger patients to the wrong treatment  

 

INTRODUCTION: 

'Onychomycosis' is a fungal infection of the nail unit caused by dermatophyte, non-

dermatophyticmoulds , yeast. Trichophyton rubrum and Trichophyton interdigitate
1
 is 

associated with approximately 90% of toenail and at least 50% of fingernail .Worldwide 

prevalence of OM is  5% and 0.5%‐5% in India.
2
 In the aged males, it is more commonly 

observed.
3
There are five major clinical presentations of primary OM

4
: 

• Distal and lateral subungual(DLSO) 

• Proximal subungual (PSO) 

• Superficial(SO) 

• Endonyx 

• Total dystrophic (TDO).  

It is denoted  as mixed OM when fungal infection of nail occurs in combination.Nail 

dystrophy accounts for 50 percent of clinical manifestations due to fungal infections, so 

correct diagnosis is important in the management of fungal infection of nail to   prevent 

misdiagnosis and delay in treatment.
5
 Onychoscopy serves as an important and quick adjunct 

to diagnose fungal infection of nail until other time-consuming investigations, such as culture 

and PAS  become available and the fact the onychoscopic features are highly specific for 

different variants of fungal infection of nail cannot be overlooked. Laboratory testing and 

identification of the infecting organism
6
 is of significance because clinical manifestations of 

fungal infection of nail caused by multiple species of fungi are sometimes indistinguishable. 

This study of ours, we propose that the clinical and mycological characteristics of fungal 

infection of nail patients should be determined.In the surrounding environment, the 

etiological spectrum of any superficial mycosis is certainly dependent on the microbial flora. 

geographic, climatic and occupation are impacting factors. OM is spread worldwide and there 

are diverse genera of causative agents, indicating different causative agents with a variation 

in temperature, environment and location.Various levels of incidence can occur in various 

regions of the same country with different environmental conditions.
7
Because of  

nondermatophyte filamentous fungi, it is necessary to recognize, classify and confirm fungal 

infection of nail as some of them may need a prolonged therapy  time compared to 

dermatophytes and many may not be responsive to even novel antifungal agents. 
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RATIONALE/NEED FOR STUDY: 

It is necessary to diagnose a fungal infectionpositively before administering an antifungal 

treatment for a suspected fungal infection. When assessing nail disorders, onychoscopy can 

be used as an effective diagnostic method as it not only helps to identify different nail 

disorders, but also helps prevent unnecessary , tedious and time-consuming investigations. 

The confirmed diagnosis of fungal infection of nail,  precise recognition of the causative 

agent is of importance not only because the treatment can be  long term and cost, but also 

because an incorrect diagnosis can reveal patients to the wrong therapy , affect the 

understanding of therapeutic efficacy of the patient.  Therefore, carrying out confirmatory 

tests prior to the start of treatment  results in significant savings relative to the higher costs 

involved in observational treatment. In addition, the course of action for care would be 

properly driven by having a correct diagnosis and mycological identification of the causative 

agent.  For example, nondermatophytemoulds have been shown to be immune to the standard 

prescription antifungal therapies, and therefore a confirmatory diagnosis of a 

nondermatophyte pathogen such as Fusarium or Candida albicans will be necessary for 

alternative therapy.
8,9

 Patients who have completed a treatment plan to treat a specific 

causative pathogen are often found to be more likely to experience a better end result. 

Because of infection resolution, this includes a higher quality of life than patients who have 

undergone untargeted care. 

 

RESEARCH QUESTION:  

Are clinical, onychoscopic, KOH mount, histopathological findings co-relatable with each 

other in a patient of onychomycosis? 

 

AIMS AND OBJECTIVES 

 

AIM: 

To determine the presence of onychomycosis clinically, on onychoscopy, on KOH mount and 

histopathologically. 

 

OBJECTIVES: 

1. To study clinical features of onychomycosis. 

2. To study the onychoscopic (nail dermoscopy) features of onychomycosis. 

3. To study features of onychomycosis on KOH mount. 

4. To study histopathological features of onychomycosis Correlation of clinical 

findings of onychomycosis with onychoscopy, KOH mount, histopathological 

findings. 
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MATERIALS AND METHODS 

 

Place of study: Out Patient Department of Dermatology, Venereology and Leprosy, 

AVBRH, Sawangi, Wardha, Maharashtra 

 

Study design: Cross Sectional study 

Period of Study: October  2020 to August 2022 

Period required for data collection: 2 years 

Study setting: All patients, irrespective of gender, suffering from fungal infection of nail, 

coming to the department of Dermatology, Venereology and Leprosy in AVBRH, Sawangi, 

Wardha, Maharashtra. 

Sample size: 

 

           n = [Zα/2]
2
 * P*(1-P)/ d

2
 

 

             n = (1.96)
2
 * 0.02(1-0.02) / (0.05)

2
 

 

             n = 30.11 

 

where, 

n = sample size  

Zα/2 is the level if significance at 5%, that is, 95% confidence interval = 1.96 

P = Prevalence of onychomycosis = 2% = 0.02 

D = desired error of margin = 5% = 0.05 

 

Sample size for the present study will be 30 cases  

 

• Cases will be defined as any patient, irrespective of gender, coming to the 

Dermatology Department and having onychomycosis. 

 

INCLUSION CRITERIA: 

 

• Patients of both genders of any age group.  

• Patients willing to participate in the study with their informed consent  

• Patients with presumptive clinical diagnosis of onychomycosis will be included. 

 

EXCLUSION CRITERIA: 

• Patients on prior antifungal therapy (Systemic antifungal therapy for the last three months 

or topical antifungal therapy for the last 1 month) 

• Patients with co-existing dermatosis that can cause nail disease (lichen planus, psoriasis, 

allergic dermatitis) 

• Patients with other severe systemic comorbidities and pregnant and lactating women 
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METHODOLOGY 

Patients having fungal infection of nail who will be coming to the Dermatology department, 

AVBRH, Sawangi, will be enrolled after considering the various inclusion and exclusion 

criteria. Institutional Ethical Committee (IEC) clearance will be obtained. Written informed 

consent in their vernacular language will be taken from all the participants for voluntary 

participation. 

A detailed clinical examination will be done of patients with of fungal infection of nail . A 

single representative nail will be chosen from each subject for onychoscopy and nail changes 

will be observed  under a dermatoscope. The clipping technique is simple and painless. With 

the help of a nipper, a fragment of the affected nail is cut. The extracted specimen may be 

placed in a formaldehyde solutions or a dry container. Specimen are collected in two different 

dry containers- one for PAS staining for histopathological examination and other for 

preparation of KOH mount to look for fungal elements. 

 

OUTCOME MEASURE: 

With this study, diagnostic and therapeutic steps can be taken towards patient in management 

of fungal infection of nail.  Further, this can facilitate the correct treatment and prevent 

misdiagnosis that can reveal patients to the erroneous treatment or affect the patient’s 

understanding about its clinical efficacy. 

 

STATISTICS: 

All standard parametric and non-parametric data will be assessed by standard statistical 

methods. 

 

A ‘p’ value of <0.05 will be considered significant 

 

SCOPE: 

This study will help in the diagnosing fungal infection of nail in patients. It can later be used 

to correctly target the treatment in patients of fungal infection of nail. 

 

LIMITATIONS 

This is a hospital-based study, not a population based study.  

 

IMPLICATIONS: 

With this study, therapeutic steps can be taken towards patient in management of fungal 

infection of nail.  Further, this can facilitate the correct treatment and prevent a misdiagnosis 

that can expose patients to the wrong treatment or affect the patient’s understanding of its 

clinical efficacy.  

 

DISCUSSION: 

A study conducted in 2019  byManasa N. Kayarkatte  et al
10

  to recognise the  patients 

appearing at tertiary care hospital in Delhi with OM . For OM, a hundred patients were 
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enrolled. 88 patients amidst them, with PAS stain tested positive for OM on direct KOH, 

culture and/or histopathology microscopy, were enrolled in study. Fungal infection of nail 

was tested for clinicomycological features and risk factors associated with OM and was more 

common in males (M:F = 2.5:1). In 35 (39.77 percent) patients, concurrent dermatophytosis 

of the skin was present. The most frequent clinical variant was Distal and Lateral Subungual 

OM (DLSO)(81.8 percent. Dermatophytes were mainly isolated, followed by non-

dermatophyticmoulds in 30 (63.82 percent) patients. followed by non‐dermatophyticmoulds 

(NDM) in 7 (14.8%) and Candida spp. in left over 10 (21.27%) patients. There were 17 

(19.3%) OM patients who had diabetes mellitus at the same time, with 12 (13.64%) male 

patients being male. Similar results were testified through previously done studies where 

diabetes was present in 6.6 percent of Papini et al13 22.9 percent (Yadav et al)12in 11.2 

percent.  Onycholysis is a frequent finding on clinical examination of OM supported by 

studies conducted by Yadav et al (97.4%)
11

.and Kaur et al
12

. In 77 (87.5 per cent), SUH in 72 

(81.81 per cent) and dystrophy in 15 (17.1 per cent) patients, nail plate thickening was 

observed. In 47 (53.4 percent) patients, fungal culture isolation was seen; in 30/47 percent, 

the most frequent pathogen was a dermatophyte (63.8 percent ). In 18 (38.2 percent), T 

rubrum was the most prevalent isolate, followed in 10 by T mentagrophytes (21.27 percent ). 

This finding indicates similar patterns with previous studies worldwide and across India, but 

this outcome  is not in accordance with recent research from North India. where T 

mentagrophytes have been more commonly isolated. Clayton et al1 2conducted a study in 

which 11 percent of 2113 toenails were positive for KOH, but truly negative for fungal 

culture.  This may be misleading, as nearly half of all onychomycosis samples have been 

documented to fail to produce a positive culture.18 Additionally, false positive KOH test 

results have not confirmed that the fungi observed are viable and may have accurately 

represented the state of the infection. For instance, in a clinical trial assessing tavaborole, a 

5% topical solution.The positive KOH test results were found to be  substantially 

higher than positive culture outcomes (68.8-62.9 percent vs. 14.6-13.0 percent, respectively), 

probably as the residual nail sample detected dead fungal elements. 

ShrijanaGurung et al 
13

 conducted a study in two geographically distinct regions of India – 

Sikkim (hilly temperate region) and Karnataka (coastal tropical region) To indicate whether 

there was a difference in temperature, atmosphere and locale between the causative agents. 

The most common pathogen causing onychomycosis was found to be the 

nondermatophytemould followed by dermatophytes and Candida spp. \in Manipal 

(Karnataka). Contrasting to earlier studies conducted in India, the findings were that 

Dermatophyte was the most common etiological agent.At STNM Hospital, Sikkim, 

Trichophyton rubrum turned out to be the most prevailing isolate, which is reinforced 

findings of previous studies  Trichophytonrubrum's increased prevalence may be attributable 

to its improved adaptation to the nails' hard keratin. Manipal and Gangtok were isolated from 

two separate fungal genera. The lifestyle and daily activities of the population are influenced 

by a disparity in geography, climate and temperature. Due to the hot and damp environment 

baring the nails to trauma, the rest opted to wear open sandals in Manipal 5 individuals 

regularly wearing closed footwear. The region around Manipal is an agricultural area that 

may have encouraged the population's interaction with a geophilic fungus, Fusarium. 14 

people in Gangtok wore closed footwear for a long period of time. It is acknowledged that 
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athropophilicdermatophytes thrive at 370 c and the hot and humid atmosphere produced by 

the shoe may have favoured its development. 

A clinicomycological study on fungal infection of nail was conducted by Attal RO et al.
14

 in 

hospital in Central India in which they deduced most ordinary pattern of onychomycosis 

noted was DLSO, but it was not unusual for TDO & WSO. Compared to fingernails, the 

toenails were affected most commonly. . Among 38.6 percent of patients, fungal culture 

findings were favourable. The most common species isolated were nondermatophyticmoulds, 

stressing the role of nondermatophyticmoulds in causing onychomycosis. The other 

pathogens noted tocauseonychomycosis were Dermatophytes& Candida. The dermatophytes 

contain T. Rubrum was the pathogen that was the most widespread. The combined sensitivity 

of direct microscopy and culture in their research was higher than that of direct microscopy 

and culture alone. This highlights the need for all tests to be done to validate the diagnosis.Of 

the 44 clinically suspected OM patients in their sample, 19 were men (43.2 percent) and 25 

were women (56.8 percent) with a 1.32:1 male to female ratio.  

Cross- sectional study was conducted by Kayarkatteet al
15

on nail dermoscopy (onychoscopy) 

findings in the diagnosis of primary onychomycosis and it was found that onychoscopic 

features like spiked pattern, distal irregular termination and ruins appearance hade a 

significant association with OM and its variants. They identified few newer features, like 

white fluffy shadows, transverse striate pattern, homogenous opacity and lamellar 

micro‐splitting in the diagnosed cases of onychomycosis 

 

An observational study was conducted by Yasmeen Bhat et al
16

on nail dermoscopy on237 

patients from Kashmir. Their study showed  various nail disorders in decreasing order of 

frequency Onychomycosis (81), psoriasis (63), lichen planus (27), connective tissue disorders 

(24), nail tics (5), subungal verrucae (3). They concluded that onychoscopy is an easier, non-

invasive and cost-effective form of diagnosis that can allow the unaided eye to detect subtle 

changes in the nails..It can not only aid us ascertain nail diseases early so that disease 

advances can be managed, but also help to tell  benign lesions apart  from malignant lesions 

and thereby serve as a guiding light to prevent needless biopsies. Few of the related studies 

were reviewed
17-20

. 
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