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New insight into the clinico-histomycological aspects of 
onychomycosis and a review of the literature

Background: Onychomycosis (OM) is the infection of nails caused 
by a variety of fungi. As systemic antifungal treatment is necessary 
in the majority of patients, appropriate diagnostic techniques are 
important to ensure a correct diagnosis and treatment.

Objective: This study was carried out to evaluate the clinical, 
mycological, and histological aspects of onychomycosis in detail.

Methods: A cross-sectional study was carried out on 216 patients 
with a high degree of clinical suspicion for OM. Clinical details 
including the site, morphological type, and associated diseases 
were noted in each case. The specimens obtained were subjected 
to three diagnostic tests: direct microscopy, fungal culture, and 
histopathological examination using PAS staining.

Results: OM was more common in young adults in the age group 
20-40 years (40.2%). In the majority (46.3%) of the cases, the 
duration of the disease was ≤ 1year. Distal and lateral subungual 
onychomycosis was the most common (73.6%) clinical type. A 
high incidence of toe nail onychomycosis (68.5%) was noted in our 
study. Dermatophytes were the most common etiological agent. 
Among the dermatophytes, Trichophyton mentagrophytes was the 
most common isolated fungus. Histopathological examination 
using PAS staining (HPE-PAS) showed the highest sensitivity 
of 91.6% among the three tests.

Conclusion: Dermatophytes are the main agents responsible for 
OM in this region with T. mentagrophytes being the most common 
isolate. This study also demonstrated the importance of performing 
routine histopathology in addition to direct examination and 
culture for the diagnosis of onychomycosis.
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INTRODUCTION

The term onychomycosis (OM) is derived 
from the Greek word “onyx”, meaning the nail, 
and “mykes”, meaning the fungus. OM is fungal 
infection of one or more of the nail units. It affects 
approximately 5% of the population worldwide 1 
and represents 20 to 40% of nychopathies and about 

30% of mycotic cutaneous infections 2. Various 
studiess have reported the incidence to vary from 
0.5 to 5% in the general population in India 3.

Etiologically, OM is caused by 3 main classes of 
fungi: dermatophytes, yeasts, and nondermatophyte 
moulds. Dermatophytes are the most frequently 
implicated causative agents (nearly 90% in toenails 
and at least 50% in fingernails). Clinically, five 
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distinct patterns of OM have been described, 
most common being distal lateral subungual 
onychomycosis (DLSO). Although OM is rarely life 
threatening, its high incidence and prevalence and 
the associated morbidity make it an important public 
health problem. The disease can have significant 
negative effects on the patient’s emotional, social, 
and occupational functioning. Various studies have 
been done in India and in the world regarding 
the pattern of the disease and nature of infecting 
organisms; however, the geographic distribution 
of fungi changes with time and climate. The 
geography of Kashmir Valley is different from the 
rest of India, reflecting in the pattern and etiology 
of OM. No such study has been done in this part 
of the country to date. Also, in this study, HPE-
PAS, the new gold standard for the diagnosis of 
onychomycosis, was evaluated as a diagnostic tool.

PATIENTS AND METHODS

This descriptive, hospital-based, cross-sectional 
study was conducted on 216 patients with a high 
degree of clinical suspicion for OM attending the 
outpatient department of a tertiary care hospital 
during a period of 1 year.

An informed consent was taken from all patients. 
Basic demographic details were recorded for each 
patient. Any potentially pertinent history including 
the chief complaint(s) (like discoloration, subungual 
hyperkeratosis, itching, pain, paronychia), duration 
of illness, fungal infection elsewhere on the body, 
and history of fungal infection in other family 
members was enquired into.

General  physical  examinat ion,  systemic 
examination, and muco-cutaneous examination were 
conducted in all the patients. A detailed examination 
of nails was undertaken in all patients. The involved 
site (fingernail/ toenail) was recorded, along with 
the type of the nail change (clinical pattern).

After thorough cleansing of the nail area with 
a spirit swab to remove contaminants,

nail scrapings along with subungual debris and 
nail clippings were collected for direct microscopic 
examination/culture and histopathological 
examination, respectively.

The sample for direct microscopy was mounted in 
a solution of 20% KOH + 40% dimethyl sulphoxide 
(DMSO) and examined under the microscope for 
the presence of fungal elements.

The sample for culture was spread on two 
different media: a primary medium that was 
selective against most nondermatophytic moulds 
and bacteria (medium containing cycloheximide i.e. 
Dermatophyte Test Medium [DTM]), and a secondary 
medium that allowed such growth (Sabouraud 
Dextrose Agar [SDA] with chloramphenicol). Each 
set of media was incubated at 37o C and observed 
for any growth periodically for 4 weeks. If there 
was growth, the pathogen was identified by cultural 
characteristics and wet mount microscopy using 
the Lactophenol Cotton Blue (LCB) stain.

For HPE-PAS, nail clippings were collected 
us ing  s tandard nai l  c l ippers  in  a  manner 
described by Hull et al. without any softening 4. 
The presence of intensely stained reddish dots 
or thread like structures between the cells of 
the nail plate was considered to positive result. 
The observations were analysed and the results 
are discussed below.

RESULTS

The study group comprised 112 (51.8%) men 
and 104 (48.2%) women.

The age of the cases ranged from 6 months to 
90 years with a mean age of 35.9 ± 17.1 years. The 
age group 21-40 years comprised the major group 
(40.2% of the participants). (Table 1)

In 46.3% of the cases, the duration of the disease 
was ≤ 1year. The duration of the disease was > 10 
years only in 2.8% of the cases. (Figure 1)

Many patients in our study had occupations that 
predisposed them to minor traumas and injuries, 
including farmers (6.5%), labourers (3.7%), and 
defence personnel (1.9%). Health care professionals 
formed 4.2% of our cases. Pertinent to mention, 2 
cases were laboratory staff working in the mycology 

Age group 
(years) Male (%) Female (%) Total (%)

≤10 6 (50.0) 6 (50.0) 12 (5.6)
11-20 9 (25.7) 26 (74.3) 35 (16.2)
21-30 17 (37.8) 28 (62.2) 45 (20.8)
31-40 24 (57.1) 18 (42.9) 42 (19.4)
41-50 25 (67.6) 12 (32.4) 37 (17.1)
51-60 18 (62.1) 11 (37.9) 29 (13.4)
61-70 12 (80.0) 3 (20.0) 15 (6.9)
>70 1 (100) 0 (0.0) 1 (0.5)
Total 112 (51.8) 104 (48.2) 216 (100)

Table 1. Distribution of the cases according to age and sex
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laboratory with fingernail involvement. Fifty-four 
out of 216 cases (27.6%) were housewives engaged 
in wet work during domestic activities.

Examinations revealed fungal infection in other 
body parts in 110 cases (50.9%) with tinea pedis 
being the most common in 74 cases (34.3%) followed 
by a combination of tinea pedis and tinea cruris 
in 12 cases (5.6%).(Table 2).

Forty-two out of 216 participants (19.4%) had 
a history of systemic disorders. Fourteen patients 
(6.5%) had diabetes mellitus and were on treatment 
while 3 patients were on oral steroids or other 
immunosuppressive treatments. There was a history 
of trauma preceding the onset of fungal infection 
in 49 out of 216 cases (22.7%). A positive family 
history of fungal infection was present in 39 out 

of 216 cases (18.1%).
Table 3 shows the site of involvement in the 

patients with OM. Figure 2 demonstrates the 

Fungal infection No. of cases (%)
Fungal infection present 110 (50.9)

Tinea pedis 74 (34.3)
Tinea pedis +tinea cruris 12 (5.6)
Tinea manum 9 (4.2)
Tinea cruris 5 (2.3)
Tinea corporis 3 (1.4)
More than one site* 7 (3.3)

No fungal infection present 106 (49.1)
Total 216 (100)

Table 2. Incidence of fungal infections in patients with clinical 
diagnosis of onychomycosis.

*Other than tinea pedis + tinea cruris.

Figure 1. Distribution of cases according to the duration of disease.

Figure 2. Relative frequency of different clinical types of onychomycosis.
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percentage of different morphological patterns 
of OM.

Figure 3 shows the results of direct microscopy, 
culture, and histopathological examination.

Of 216 cases, direct microscopy using 20% 
KOH + 40% DMSO was positive in 138 (63.8%). 
Out of 216 cases, SDA culture was positive in 147 
cases (68.1%) and DTM was positive in 110 cases 
(50.9%) (41 [19.0 %] cases grew on both media). 
Histopathological examination using PAS staining 
was positive in 164 out of 216 cases (75.3%).

The results of culture are presented in Table 4 
and Figure 4. The dermatophytes were significantly 
higher in number than other organisms and the 
difference was statistically significant (P=0.001).

Apart from dermatophytes, Candida was isolated 

Involved nails N (%)
Hands 68 (31.5)

Right 42 (61.7)
Left 15 (22.1)
Both 11 (16.2)

Feet 130 (62.0)
Right 40 (30.8)
Left 43 (33.1)
Both 47 (36.1)

Hands and Feet 18 (8.3)
One hand + one foot 10 (55.5)
One hand + two feet 3 (16.7)
Two hands + one foot 1 (5.6)
Two hands + two feet 4 (22.2)

Total 100 (100)

Table 3. Nail involvement in patients with onychomycosis.

*P<0.001

Figure 3. Mycological characteristics of dermatophytes. 3.a. KOH mount showing branched hyphae characteristic of dermatophytes 
(40×). 3.b. Gross colony morphology of Trichophyton rubrum. 3.c. Lactophenol Cotton Blue (LCB) mount of T. rubrum showing club 
shaped micro-conidia along sides of hyphae (40×). 3.d. Histopathological examination showing masses of hyphae in deep nail plate 
layer and nail split (PAS, 40×).

a b

c d
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in 30 cases. Overall, non-dermatophytic moulds 
were isolated in 47 cases, but were causative 
agents in only 26 cases. Among significant non-
dermatophytic moulds, Scytalidium was the most 
common isolate (7 cases). Other major causative 
non-dermatophytic moulds are shown in Table 5.

DISCUSSION

Onychomycosis is a disease of adults and is 
uncommon in children and the elderly 5. These 
findings were confirmed by present study as 

OM was most commonly seen in adults aged 
21-40 years (40.2%). We found OM was more 
common in men than women. This finding has 
been reported by studies conducted in India as 
well as other countries 6,7 and can be explained 
by more outdoor activities of men in this part of 
the world. OM was more common in rural areas 
(52.3%). The duration of the disease at the time of 
presentation was less than 1 year in about half of 
the cases (46.3%); however, some patients sought 
professional help for their disease more than a 
decade after its onset. These observations show 
that OM has an asymptomatic and indolent course 
as reported by Ramesh et al. 6

The history of an obvious trauma preceding 
OM was positive in 22.7% of the participamts (49 
cases). The importance of trauma in predisposition 
to fungal nail infection was emphasized by Andre 
and Achton 8 in 1987.

A positive family history of cutaneous fungal 
infection was present in 18.1% of the participants 
(39 cases) in this study and the causative organism 
was a dermatophyte in 21 cases. This finding 
agrees with the results of various studies indicating 
dermatophyte infections, particularly T. rubrum 
infections, are inherited in an autosomal dominant 
manner 9.

The higher incidence of toenail OM (68.5% 
overall) found in our study is in concordance with 
the results of western studies indicating toenail 
infection is much more common than fingernail 
infection 8,10,11. The high incidence of toenail OM 
can be due to two main reasons; one is the growth 
rate, which is about three times slower in toenails 
than fingernails 10, and second is the use of occlusive 
footwear in this part of our country mainly due 
to adverse climatic conditions as compared with 
the rest of India. The widespread use of occlusive 
footwear as a reason for the higher incidence of 
toenail OM has been corroborated by many other 
researchers 11,12. In contrast to the above results, 
most Indian studies have shown that fingernails 
alone are involved most commonly in OM 6,13.

The right hand (73.7%) was more commonly 
involved than the left hand (26.3%) as micro trauma 
to the nail is more common in the hand used more 
frequently. This finding has been reported by 
many other researchers like Andre and Achton 8 
and Martin et al. 14

Among morphological types of involvement, 

Isolates #Positive 
culture (%)

#Causative 
isolates (%)

Dermatophytes 70 (47.7) 70 (55.6)
Yeasts 30 (20.4) 30 (23.8)
Non-dermatophytic moulds 47 (31.9) 26 (20.6)
Total 147 (100) 126 (100)

*P<0.001

Table 4. Number (%) of culture positive cases on SDA medium 
in patients with clinical diagnosis of onychomycosis.

Microorganism Causative fungus Contaminant
Candida 30 0
Total cases of NDM* 26 21

Scytalidium 7 0
Paecilomyces 4 3
Scopularis 3 3
Alternaria 3 3
Aspergillus 2 7
Pencillium 2 3
Exophiala 2 0
Trichosporon 2 0
Fusarium 1 0
Absidia 0 1
Bipolaris 0 1

Table 5. Non-dermatophytes isolates in patients with clinical 
diagnosis of onychomycosis.

*Non-dermatophyte moulds

Figure 4. Number of different dermatophytes isolated on culture 
media.
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distal lateral subungual onychomycosis (DLSO) 
was the most common type (73.6%) in our study. 
This finding is consistent with the observations 
of many researchers like Zaias 12, Puri et al. 15 and 
Jasudanam et al. 16

Coexisting fungal infection in the skin was 
present in 110 out of 216 cases (50.9%) in the 
present study. The most common associated fungal 
infections were tinea pedis (34.3%) and tinea pedis 
in combination with tinea cruris in 12 cases (5.6%). 
Many researchers like English 11 and Walshe and 
English 17 have reported the association of OM 
with mycotic infections of the skin.

Similar to studies conducted by different 
researchers 18, we found a higher incidence of OM 
in diabetics (6.5%).

Psoriasis with nail involvement was seen in 2 
cases who both had dermatophytes on the culture 
(T. rubrum and T. mentagrophytes). The higher 
prevalence of OM in psoriatic nails has been 
reported in other studies, as well 19.

In the present study, dermatophytes were isolated 
in 70 out of 126 culture positive confirmed cases 
of OM (55.6%). These observations show that 
dermatophytes are the major aetiological agents 
causing OM; this fact has been established by most 
of the other studies 8,10,12-14.

Although most authors have identified T. rubrum 
as the most prevalent pathogen in OM 8,12,20, we 
found that T. mentagrophytes (44.3%) was the most 
common cause. Puri et al. 15 also reported it as the 
most common isolate in their studies. The high rate 
of T. mentagrophytes isolation can be explained by the 
fact that a large number of the cases were involved 
with the interdigital variety of tinea pedis caused 
mainly by T. mentagrophytes var. interdigitale in our 
study. T. rubrum was the second most common 
isolate in our study (37.1%). Non-dermatophytes 
could be isolated in 31.9% of the cases; however, 
only 20.6% were causative agents (with positive 
findings on direct microscopy). The prevalence of 
non-dermatophyte onychomycosis in other parts 
of world and India is variable 20,21.

Histopathological examination using PAS 
staining (HPE-PAS) was positive in 164 out of 
216 cases (75.9%), indicating better results than 
direct microscopy (63.8%) or mycologicsl culture 
(68.1%). This finding agrees with the results of 
other studies 22-24.

It can be concluded that dermatophytes are the 

main agents responsible for OM in this region; 
however, contrary to previous studies, we found 
T. mentagrophytes was the most common isolate. 
We also found toenail OM was more common than 
fingernail OM. This study also demonstrated the 
importance of performing routine histopathological 
examination of nail clippings using PAS staining 
in addition to direct microscopy and culture for 
the diagnosis of OM, which yielded better results 
than both of them.
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