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Abstract
Diagnosis of onychomycosis requires microbiological studies, which are time-consuming. Dermoscopy is non invasive, easy 
and coastless method. To evaluate the diagnostic role of dermoscopy in onychomycosis and comparing its findings with 
microbiological results. Eighty patients with onychomycosis and 40 controls were studied for nail dermoscopic finding, and 
microbiological examinations in the form of microscopic examination by 20% KOH, Sabouraud dextrose agar (SDA), and 
HiCrome Candida Differential Agar. 72.5% of the patients were females. Most of the patient were presented with one finger 
(35%) and two fingers (35%). 85% of the patient were presented clinically with distal lateral subungual onychomycosis 
followed by total dystrophic onychomycosis (12.5%) and lastly with superficial white onychomycosis (2.5%). 52.5% and 
75% of the patients were positive by direct microscopic examination with 20%KOH and SDA, respectively. Dermatophytes 
isolated from 7.5% of the patient, non-dermatophytes (Aspergillus) was isolated from 2.5%, and 65% had Candida by SDA. 
C. albicans was the commonest species (75%), followed by C. tropicalis (17.3%), and lastly C. krusei (7.7%). Dermoscopic 
examinations of patients showed nail spikes, longitudinal striations, and color changes in 75%, 82.5%, and 95%, respectively, 
with statistically significant P value (P < 0.001). There was significant difference regarding long striations and yellow colora-
tion dermoscopic finding with positive KOH patients. All patients with positive culture showed nail spikes on dermoscopic 
examination. Dermoscopy is a rapid tool for diagnosis of onychomycosis. Longitudinal striations is the best diagnostic 
dermoscopic finding. Microbiological test are still needed for accurate and reliable diagnosis.
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Introduction

Onychomycosis is a mycotic infection of nails caused by 
dermatophytes, yeasts or non-dermatophyte molds (NDM) 
and account about 30% of all mycotic cutaneous infections 
[1]. Psoriasis, eczematous conditions, trauma, lichen planus, 
and iron deficiency cause nail dystrophies which cannot be 
differentiated from onychomycosis [2].

Viability, penetrance, and species of the fungal infection 
are the most important three criteria in diagnosis of onycho-
mycosis. Many methods are used in diagnosis of onychomy-
cosis like culture media, direct microscopic examination, 
histopathologic study, and polymerase chain reaction (PCR), 
while to confirm the diagnosis only two tests of the above-
mentioned methods should be used [3]. Although identifica-
tion of the causative organism by microbiological techniques 
are still the cornerstone for disease diagnosis, but sampling 
technique affects greatly its sensitivity and specificity [4].
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Nowadays, the diagnosis of onychomycosis is moving 
from clinico-pathologic tools, which are time-consuming 
and give false negative results in one third of cases, into 
clinico-imaging method by the use of dermoscopy [5]. Der-
moscopy is an easy, inexpensive, rapid and simple diagnostic 
method that permits visualization of morphologic features 
which are not visible by the naked eye [6].

The diagnostic dermoscopic signs of onychomycosis, are 
(1) proximal margin of the onycholytic area showing jagged 
edge, with sharp structures, directed to the proximal fold; 
(2) longitudinal striae of different colors in the onycholytic 
nail plate; and (3) the overall appearance of the color of the 
affected nail plate in a matted variable discoloration resem-
bling the aurora borealis. Diagnosis of onychomycosis by 
dermoscopy helps to avoid microbiological techniques [7].

The aim of this work is to evaluate the role of dermos-
copy in diagnosis of onychomycosis through correlating 
its findings with microbiological examination results and 
also determine sensitivity, specificity and accuracy of these 
findings.

Patient and methods

The current prospective case control study have been con-
ducted on eighty patients with clinically diagnosed onycho-
mycosis and 40 controls with healthy nails. The patients 
have been selected from the Outpatient Clinic of dermatol-
ogy, venerology and andrology department, Qena University 
Hospital, South Valley University over a period of 1 year 
from April 2017 to April 2018. Exclusion criteria included 
patients on antifungal treatment, or patients with any sug-
gestive signs of other diseases associated with nail changes 
like psoriasis or lichen planus, or patients with poor heal-
ing like diabetic patients. The study was approved by local 
medical ethical committee at Faculty of Medicine South 
Valley University. An informed consent was obtained from 
all participants.

Each patient was assessed by full medical history (includ-
ing Contact with animals, duration of the lesion, and any 
immunocompromising conditions) and clinical examina-
tion (including general examination for any systemic dis-
ease associated with nail changes and local examination to 
detect any changes suggestive of onychomycosis in the form 
of onycholysis, subungual hyperkeratosis as in Distal Lateral 
Subungual Onychomycosis (DLSO), leukonychia, proximal 
onycholysis, subungual hyperkeratosis and destruction of the 
proximal nail plate in proximal subungual onychomycosis 
(PSO).

All patients undergo dermoscopic examination of the 
affected nail. Multiple photos have been taken for the dif-
ferent parts of the nail (proximal nail fold, distal nail fold, 
lateral nail fold and the subungual area). In our study we 

searched for the three characteristic signs of onychomycosis. 
A digital camera was used with a zoom lens which helped 
us in magnifying the lesion and helped us in assessment of 
the lesions.

Nail samples obtained from all patients and controls by 
clipping. The onycholytic nail plate removed with a nail 
clipper, while scraping was done to the hyperkeratotic nail 
bed with disposable curette. Nail samples were collected in 
sterile tubes and sent to the laboratory for microbiological 
work by direct microscopic examination using 20% KOH for 
dissolving the keratin and stained with lactophenol cotton 
blue to detect dermatophytes.

Sabouraud dextrose agar “SDA” (HiMedia, India) con-
taining chloramphenicol (250 mg/L) and cyclohexamide 
(2 g/L) incubated at 25 °C for 2 weeks to detect dermato-
phytes and candida species. HiCrome Candida Differential 
Agar (HiMedia, India) was used for further identification of 
candida species. Green color for C. albicans, blue color for 
C. tropicalis, and pink color for C. krusei.

Statistical analysis of data was done by SPSS program 
(version 18). Description of quantitative variables as median 
(range), mean and standard deviation (SD). Chi-square test 
was used to compare qualitative variable. t test was used to 
compare quantitative variables. P value < 0.05 was consid-
ered significant.

Results

As shown in Table 1, 27.5% (22/80) of patients were males, 
while 72.5% (58/80) were females. The median of patients 
age was 35 years (ranged from 13 to 62 years). There was 
no statistically significant difference between patients and 
controls as regard age (P = 0.57) but There was a statisti-
cally significant difference between patients and controls as 
regard sex (P = 0.02). The disease duration ranged from one 
to 240 months with a median 24 months. The number of 
affected fingers ranged from 1 to 10 fingers with a mean of 
(2.65 ± 2.35) fingers, presented as one, two, three, four and 
ten fingers in 28 (35%), 28 (35%), 4 (5%), 14 (17.50%) and 
6 (7.50%), respectively. (19/40) 47.5% of the controls were 
males and (21/40) 52.5% were females. 68/80 (85%) of the 
patients presented clinically with distal lateral subungual 
onychomycosis (DLSO), 10/80 (12.5%) with total dystrophic 
onychomycosis (TDO) and 2/80 (2.5%) with superficial 
white onychomycosis (SWO).

Dermoscopic examinations of all patients showed that 
75% (60/80) of patients had nail spikes (Fig. 1a), 82.5% 
(66/80) had longitudinal striations (Fig.  1b), and 95% 
(76/80) had color changes. No one in control group showed 
nail spikes or longitudinal striations on dermoscopic exami-
nation but 25% (10/40) of control group had color changes. 
The presence of spikes, longitudinal striations and color 
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changes was statistically significant higher in patients than 
controls (P < 0.001) (Table 1).

Positive microscopic examination for fungal infection 
by the use of 20%KOH was observed in (42/80) 52.5% 
of the patients. While (60/80) 75% of the patients were 
positive for SDA culture; the distribution of patients 
according to culture type was six patients (7.5%) had der-
matophytes, two patients (2.5%) had non-dermatophytes 
(Aspergillus) (Fig. 2), and 52 patients (65%) had Candida 
(Fig. 3). According to isolated Candida, C. albicans was 
the commonest species 39/52 (75%), followed by C. tropi-
calis 9/52 (17.3%), and lastly C. krusei 4/52 (7.7%). All 
subjects in control group had negative KOH, and culture 

findings. There was a significant difference regarding KOH 
and culture findings between patient and control groups 
(P < 0.0001).

Comparison between dermoscopic findings and 20% 
KOH results showed that the patients with positive KOH, 
80.9% of them had spikes, 90.4% had longitudinal stria-
tions, and 95.2% had color changes. While the patients with 
negative KOH (47.5% of total patients), 68.4% of them had 
spikes, 73.6% had longitudinal striations and 94.7% had 
color changes. There was only statistically significant differ-
ence regarding long striations and yellow coloration dermo-
scopic finding between positive and negative KOH patients 
(P = 0.048, P = 0.03, respectively) (Table 2).

Table 1  Comparison between 
cases and controls as regards 
clinical and dermoscopic 
finding

*Significant P value ≤ 0.05

Cases
N = 80 (%)

Controls
N = 40 (%)

P value

Gender
 Male 22 (27.5%) 19 (47.5%) 0.02*
 Female 58 (72.5%) 21 (52.5%)

Age 0.57
 Median (range) 35 (13–62) 35 (10–65)

Disease duration
 Median (range) 24 month (1–240 month) – –

Number of affected fingers One finger: 28 (35%)
Two fingers: 28 (35%)
Three fingers: 4 (5%)
Four fingers: 14 (17.50%)
Ten fingers: 6 (7.50%)

– –

Clinical types DSLO: 68 (85%)
TDO: 10 (12.5%)
SWO: 2(2.5%)

– –

Dermoscopic finding
1. Spikes 60 (75%) 0 < 0.0001*
2. Long striation 66 (82.5%) 0 < 0.0001*
3. Color changes 76 (95%) 10 (25) < 0.0001*

Fig. 1  Nail examination by 
dermoscopy showing a dermo-
scopic spikes (jagged edge), 
b dermoscopic longitudinal 
striations
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Comparing dermoscopic finding with the result on SDA 
showed that all of patients with positive culture had spikes, 
81.6% of them had longitudinal striations and 93.3% had 
color changes. No one of patients with negative culture 
had spikes, 85% had longitudinal striations and 100% had 
color changes.

All patients with positive culture showed nail spikes 
on dermoscopic examination with significant difference 
of P < 0.0001. There was no statistically significant dif-
ference regarding dermoscopic longitudinal striations and 
color changes between patients with positive culture and 
patients with negative culture (Table 3). No correlations 

were observed between fungal species and dermoscopic 
finding as shown in Table 4.

Our results showed that the dermoscopic findings: spikes, 
longitudinal striations and color changes had sensitivity of 
75%, 82%, and 95%, respectively, specificity of 100%, 100%, 
and 75%, respectively, PPV of 100%, 100%, and 88.3%, 
respectively, NPV of 66.6%, 74%, and 88.2%, respectively 
and accuracy of 83.3%, 88.3%, and 88.3%, respectively; thus 
the best diagnostic dermoscopic finding is longitudinal stria-
tions. Regarding KOH results; it had sensitivity of 52.5%, 
specificity of 100%, PPV of 100%, NPV of 51.2% and accu-
racy of 68.3%. Regarding culture results; it had sensitivity 
of 75%, specificity of 100%, PPV of 100%, NPV of 66.6% 
and accuracy of 83.3% (Table 5).

Fig. 2  Two cases of dermatophytes and non dermatophytes on Sabouraud dextrose agar (SDA): a Trichophyton tonsurans, b Aspergillus niger 

Fig. 3  HiCrome Candida Differential Agar; green, C. albicans; blue, C. tropicalis; pink, C. krusei 

Table 2  Dermoscopic finding and KOH results in cases

*Significant P value ≤ 0.05

Item KOH negative
N = 38(%)

KOH positive
N = 42(%)

P value

Spikes 26 (68.4) 34 (80.9) 0.20
Long striation 28 (73.6) 38 (90.4) 0.048*
Color changes 36 (94.74) 40 (95.2) 0.92
Nail yellow coloration 22 (57.8) 34 (80.9) 0.03*

Table 3  Dermoscopic finding and culture results in cases

*Significant P value ≤ 0.05

Item Culture negative
N = 20

Culture positive
N = 60

P value

Spikes 0 60 (100%) < 0.0001*
Long striation 17 (85%) 49 (81.6%) 0.73
Color changes 20 (100%) 56 (93.3%) 0.24
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Discussion

Onychomycosis occurs in approximately 10% of all adult 
population [8]. It is the most common disease affecting 
nails and constitutes about half of all nail abnormalities 
[9]. Laboratory confirmation may be necessary to avoid 
misdiagnosis as nail psoriasis, lichen planus or yellow nail 
syndrome. Distinctive dermoscopic features for onycho-
mycosis have been reported [5]. Dermoscopic patterns for 
onychomycosis were described showing high sensitivity 
and specificity to differentiate onychomycosis from trau-
matic onycholysis [10].

The current study aimed to evaluate the accuracy of der-
moscopy in diagnosis of onychomycosis and correlating 
its findings with clinical examination and culture findings 
of microbiological studies of nail clippings. In our study 
there was no statistically significant difference between 
patients and controls as regard age. On the other hand 
there was a statistically significant difference between 
patients and controls as regard sex. Where a higher rate 
of onychomycosis was noticed in females patients than in 
males patients. Multiple studies agreed with us as they 
found that finger nail onychomycosis is common in women 
[11, 12]. Other studies disagreed with us as they reported 
higher rate in males than females [13, 14]. Theses dis-
crepancies in onychomycosis prevalence between men and 
women in different countries may be related to cultural 

differences between sexes with regard to foot-wear, occu-
pation or participation in sports [13].

In our study, the most common organisms which were 
isolated in culture were Candida, followed by dermatophytes 
then non dermatophytes moulds (NDM). The commonest 
type of Candida isolated was Candida albicans followed by 
C. tropicalis. This finding was similar to a study from Tunis 
[15], Candida albicans was isolated from 55.6% followed 
by C. tropicalis isolated from 8.5%. Also Gelotar et al. [12] 
found that the most predominant pathogen was Candida, 
followed by dermatophytes. This finding disagreed with 
other studies, which had demonstrated a greater prevalence 
of dermatophytes as the etiological agents of onychomyco-
sis [16, 17]. Also it was disagreed with other studies which 
had found non-dermatophyte as the most common agents 
followed by dermatophytes then candida [18]. The etiology 
of onychomycosis is multifactorial and there is this a great 
number of fungi responsible for onychomycosis varies from 
one geographic area to another primarily due to different 
climatic conditions and this explains the previous argument 
[19, 20].

Regarding dermoscopic findings in our study, spikes 
and longitudinal striations were found in high percentage 
in patients than control group with high significant differ-
ence between two groups. While color changes were found 
in most of patients but also found in some nails of controls 
with high significant difference between two groups. This 
comes in agreement with Piraccini et al. [10] whose results 
were closely similar.

In our study the best diagnostic dermoscopic finding is 
longitudinal striations as it has the best sensitivity, specific-
ity and accuracy values. This disagreed with Piraccini et al. 
[21] study which founded that spikes is the best diagnostic 
dermoscopic finding then the longitudinal striations but they 
agree with us that both spikes and longitudinal striations had 
the best specificity (100%). This conflict is due to that nail 
dermoscopy is technically not easy to perform and difficult 
to be interpreted. It requires a very good knowledge of nail 
anatomy, physiology and the pathogenesis of nail diseases. 
This technical difficulties are mainly due to the size, shape, 
hardness and the convexity of the nail plate [21, 22].

In our study, Regarding KOH results it had low sensitiv-
ity but high specificity. These results are closely similar to 
the results of the meta-analysis of Velasquez-Agudelo and 

Table 4  Correlations between fungal species and dermoscopic find-
ing

Species isolated Dermoscopic finding

Spikes 
positive
N = 60

Long striation
N = 49

Color 
changes
N = 56

P value

C. albicans, N = 39 39 34 39 0.83
C. tropicalis, N = 9 9 8 8 0.95

C. krusei, N = 4 4 4 3 0.84
Dermatophytes, N = 9 6 2 5 0.48
Non-dermatophytes, 

N = 2
2 1 1 0.85

Table 5  Sensitivity, specificity, 
positive predictive value (PPV), 
negative predictive value (NPV) 
and accuracy of dermoscopic 
items, KOH results and culture 
results in differentiation 
between cases and controls:

Items Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)

Spikes 75 100 100 66.6 83.3
Long striation 82.5 100 100 74 88.3
Color changes 95 75 88.3 88.2 88.3
KOH 52.5 100 100 51.2 68.3
Culture results 75 100 100 66.6 83.3
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Cardona-Arias, which reported there results regarding KOH 
having also sensitivity lower than its specificity. This find-
ing was not in accordance with some studies which reported 
high sensitivity and low specificity for KOH results [23].

In our study, regarding culture results it had good sensi-
tivity and best specificity of 100%. This finding was similar 
to Velasquez-Agudelo and Cardona-Arias [24] study and 
with Ghannoum et al. [23] study. This slight differences in 
the microbiology results from one study to another is almost 
due to technical bias in the laboratory work that vary signifi-
cantly when performed by an experienced mycologist with 
proper sampling technique [25].

Conclusion

From our study we concluded that dermoscopic signs 
(spikes, long striations and color changes) have results 
closely similar to that of KOH examination and fungal cul-
ture, so we can use it as first step for diagnosis of onycho-
mycosis in addition to microbiological tests. Dermoscopy is 
a helpful, quite simple, quick technique and assist in clinical 
examination and decision management in dermatology.
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