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Abstract 

Background: Dermatophytoses, commonly known as "ringworm", are superficial fungal infections 

that affect the skin, hair, and nails.  

Objective: To evaluate the clinical features of dermatophyte infection and identify the causative 

fungal species by direct microscopic examination and mycological culture.  

Methods: The study was conducted over one year and included patients of both sexes and 

different ages. Scrapings were taken from skin, hair, and nails. Collected samples were subjected 

to KOH 10% to detect fungal elements. Additionally, mycological cultures were performed on 

modified Sabouraud's dextrose liquid media incubated at room temperature for 1 to 6 weeks, then 

examined microscopically to identify fungi at the species level.  

Results: In this study, a total of 100 patients were included, with a mean age of 30.29 ± 16.00 years. 

Fifty-six percent (56%) of the patients were female, and sixty-two percent (62%) of the patients 

resided in urban areas. T. corporis was observed in forty-six patients (46.0%), followed by T. cruris, 

which was present in twenty-three patients. The majority of patients (85.0%) presented with a non/ 

minimal inflammatory type. Trichophyton rubrum was the most commonly found, accounting for 

thirty-three cases (45.8%), this was followed by Epidermophyton floccosum (26.3%) and 

Trichophyton mentagrophytes (16.7%). The majority of tinea corporis cases were caused by 

Trichophyton rubrum, while tinea cruris cases were mostly caused by Epidermophyton 

floccosum. It was noted that most cases of Trichophyton rubrum and Epidermophyton floccosum 

presented with a non/ minimal inflammatory character. Microsporum gallinae, a species rarely 

isolated in our country, was presented in two patients with tinea capitis in this study, accounting 

for 2.8% of cases.  

Conclusion: Trichophyton rubrum an anthropophilic fungi was the most common isolated 

species. Anthropophilic infections are often epidemic in nature. Therefore, implementing 

preventive measures is crucial to restrict spread of infection. 
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Introduction 

Dermatophytosis is a superficial fungal infections that affects the skin, hair, and nails [1]. These fungi belong to the family 

Arthrodermataceae, and the term "dermatophyte" is derived from the Greek words for "skin plant" [2]. There are approximately 

40 species of dermatophytes, which are divided into three genera: Epidermophyton, Microsporum, and Trichophyton [3]. In the 

newly proposed taxonomy, more than 50 dermatophyte species are distributed into nine genera [4]. Dermatphytes are classified 

in several ways: the classification according to natural habitat is clinically relevant, anthropophilic, which has adapted to humans 

as hosts and elicits a mild to noninflammatory host response, zoophilic, which is transmitted to humans from animals, and may 

cause acute and intense inflammatory responses in humans:- the major pathogenic species in this category are Microsporum 

canis and T. mentagrophytes٫ and  geophilic which cause sporadic human infection upon direct contact with the soil [2,5,6]. 

Superficial fungal infections are a worldwide problem that affect more than 20-25% of the population [2,7]. The complex interplay 
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between agents, hosts and environment plays a role in the pathogenesis of dermatophytosis. Immunocompromised states (e.g., 

diabetes mellitus, lymphoma, chronic illnesses) and intertriginous areas, such as the groin, axilla, and inter-web spaces, are more 

vulnerable to infection owing to excess sweating, rubbing, and alkaline pH [6]. Environmental factors that increase the risk of 

infection include high humidity, high temperature, increased urbanization, use of tight-fitting clothes, and occlusive footwear. 

The typical incubation period for dermatophyte infections is 1 - 3 weeks [1].  

 

Dermatophyte infections (tinea) are classified by body region, and the clinical presentation can vary accordingly. Tinea corporis 

refers to an infection of the glabrous skin (i.e., skin other than scalp, groin, palms, and soles), T. rubrum is the most common 

pathogen worldwide, followed by T. mentagrophytes [1,2]. Pustules or vesicles may be dominant in inflammatory lesions of 

dermatophyte infections, whereas less inflammatory infections are commonly associated with scaling [8]. Tinea cruris typically 

affects the inner aspects of the upper thighs and crural folds, with occasional extension onto the abdomen and buttocks, and is 

common in adults and in males, as the scrotum provides a warm and moist environment that encourages fungal growth [1,9]. 

Clinical diagnosis of Tinea faciei is challenging because some infections have classic features such as scale, annular configuration, 

and pustules in the border, while others require a high index of suspicion [1]. Tinea barbae which primarily affects males, the 

mode of acquisition has shifted to direct exposure to cattle, horses, or dogs, and this accounts for a higher prevalence among 

farmers and ranchers in rural settings [2]. Tinea manum, infection of the palm and interdigital spaces of the hands, while Tinea 

pedis infection of the soles and interdigital web spaces of the feet. Tinea unguium is characterized by a fungal infection of the 

nail plate. Although T. rubrum is the most common causative agent, there are many other fungi that can also cause the condition, 

which are divided into Distal/Lateral Subungual (DLSO) (the most common clinical presentation, which accounts for 75% of 

toenail infections), superficial white, proximal subungual ( which may be a sign of HIV infection), and mixed patterns [1,10,11]. 

Tinea capitis occurs most frequently in prepubertal children between 3 and 14 years of age, and the fungistatic effect of fatty 

acids in sebum may help to explain the sharp decrease in incidence after puberty [2]. Only two genera, Trichophyton and 

Microsporum, are responsible for the causation of tinea capitis [1]. Noninflammatory ("gray patch" tinea capitis and “Black Dot” 
Tinea Capitis), inflammatory type (can range from follicular pustules to furunculosis or kerion) and favus is most commonly 

caused by T. schoenleinii, characterized by thick, yellow crusts made up of hyphae and skin debris (known as "scutula") [1,2]. 

Tinea (incognito) is a dermatophyte infection that has been modified by the misuse of topical or systemic corticosteroids. Scaling 

at the margins may be absent, and the condition may present with diffuse erythema, diffuse scale, scattered pustules or papules, 

and brown hyperpigmentation [3]. An immune-mediated phenomenon called "tinea pseudoimbricata, is a specific type of tinea 

incognito characterized by "rings within the ring" and "double-edged tinea" appearance. Usually, Trichophyton mentagrophytes 

are usually isolated from lesions [12]. 

 

A worldwide increase in superficial dermatophyte infections of the skin with varying degrees of local inflammation had been 

reported in recent years [13]. Delays in diagnosis and improper treatment can lead to disseminated and refractory lesions; 

therefore, it is crucial to identify the specific dermatophyte species to determine the source of the infection. Definitive 

identification requires fungal culture until molecular methods can be improved and generalized [15]. It is important to consider 

patient compliance when prescribing antifungal medications, as most patients fail to complete antifungal therapy and often stop 

treatment as soon as they experience relief from clinical symptoms [17]. Implementing preventive measures, especially in cases 

of anthropophilic infection, is crucial; clothes and bed linen should be washed in hot water and dried in sunlight, preferably 

inside out, to destroy dermatophytes; if sunlight is not available, ironing clothes would be beneficial [18]. By understanding these 

measures, following proper cleaning practices, and raising awareness of the consequences of neglecting these instructions, 

individuals can effectively control the spread of anthropophilic infections and promote faster recovery. 

 

Aim of the Study  

To evaluate the clinical features of dermatophyte infections and identify the causative fungal species by direct microscopic 

examination and mycological culture. 

 

Patients and Methodology 

This cross-sectional descriptive study was conducted in the dermatology department of AlSader Medical City in Al-Najaf 

province between May 2022 and June 2023. Verbal consent was obtained from all the patients following an explanation of the 

nature of the study. Ethical approval was taken from the Scientific Council of Dermatology and Venerology Iraqi board for 

medical specialties (IRB-IBMS- 2023). 
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A total of 100 patients of both sexes and different age groups attending a dermatology outpatient clinic with a clinical diagnosis 

of dermatophytosis were randomly selected (convenience sampling). Patients on topical antifungals or topical antifungals in the 

last two weeks, patients on systemic antifungals or used systemic antifungals in the last three months and negative KOH 

examination were excluded [16]. Their full history was documented on a questionnaire, and a detailed examination of the skin 

lesions was conducted to determine the clinical types and characteristic findings of the lesions. Dermoscopy was performed in 

cases of Tinea capitis (Fig. 2) to confirm the diagnosis of dermatophyte infection. Trichoscopy was performed using [3 Gen 

Dermlite DL 100] dermoscopy at 10 folds magnification. 

 

Diagnosis was based on clinical features and direct microscopic examination (10-20% KOH). Therefore, any suspected skin, hair, 

or nail lesions were examined for the presence of fungal elements using 10% KOH solution. Two samples were obtained from 

the same lesion for each patient: one for KOH examination and the other for mycological culture. The lesions were cleaned with 

70% alcohol, especially if the patient had applied any ointment or powder, scraping was performed using the blunt edge of a 

glass slide held vertically to the skin on the active border of the lesion, nail lesions were clipped to the most proximal point 

possible without causing discomfort by nail clipper, any subungual debris was collected by scraping the area under the trimmed 

nail with curette, while hair lesions were epilated with intact root using epilation forceps [14]. One scraping sample was placed 

on a glass slide, and one drop of 10% KOH was applied to the edge of the coverslip and allowed to run under capillary action,  

then gently pressed to facilitate the separation of the epithelial cells and fungal hyphae [3]. The time required before examination 

under a microscope differed according to the specimen, 10-30 minutes for scales, 1 h for hair specimens, and 24 h for nail 

specimens. All the specimens were left dissolved for the entire time required, as mentioned above, without heating. Then, the 

slide was examined under a microscope at low power and then at high powers (20x and 40x) to confirm the presence of hyphae 

or spores. Negative samples were discarded, while positive KOH samples (Fig. 3) were included and transported to the 

microbiology laboratory in a plain tube on the same day as sampling. The samples were then processed for mycological culture, 

and the scraping specimens obtained from the patients were inoculated into modified Sabouraud's dextrose liquid media, which 

was supplemented with chloramphenicol and cycloheximide to eliminate contaminant molds, yeast, and bacteria, making it 

highly selective for the isolation of dermatophytes. The media containing the inoculated samples were placed in an incubator set 

at room temperature, typically ranging from 22°C to 33°C. The incubation period lasted for a duration that varied between 1 and 

6 weeks, after six weeks, if no growth was observed on the culture media, the result was considered negative. However, if visible 

growth was observed on the medium, it was carefully examined under the microscope. The identification process involved 

observing and analyzing various morphological characteristics of the fungi under a microscope, and the morphological features 

of hyphae, conidia, and spore types were carefully examined (Fig. 4). These hyphae can vary in size, shape, and arrangement, 

when examining the conidia arrangement, and other spore types such as chlamydospores or arthrospores may also be present 

in certain fungal species, providing important clues for species identification. Statistical analysis was performed using SPSS 

version 27, and categorical variables are presented as frequencies and percentages. 

 

 
Figure 1: (a, b) Tinea corporis; (c) Tinea cruris; (d, e) Tinea faciei; (f) Tinea incognito; (g)Kerion type of TC; (h) Gray patch type 

of TC. 
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Figure 2: Trichoscopy of different patients with TC, Showing perifollicular scaling (green arrow), diffuse scaling, background 

erythema, comma hair(blue arrow) and corkscrew hair (red arrow). 

 

 
Figure 3: Positive KOH examination. 

 

 
Figure 4: (a) T. rubrum; (b) T. mentagrophytes; (c) E. floccosum; (d) M. gallinae; (e) M. audouinii. 
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Results 

A total of 100 clinical samples were collected from suspected dermatophytosis cases. The age of the patients ranged from 6 

months to 70 years, the mean age of the patients was (30.29 ± 16.00) years, and 30% of the patients were age group of (20-29 

years). Females comprised fifty-six percent (N=56, 56%) of the patients, while sixty-two (N=62, 62%) patients resided in urban 

areas, as shown in (Fig. 5). A positive family history represented 55.0% of the patients, whereas positive animal contact 

represented 63.0% of the patients. The distribution of patients with fungal infection according to the duration of infection, 

revealed that (N=91, 91.0%) had a duration of infection of (<6 months), the shortest recorded duration was one week, the longest 

observed duration was 2 years. According to the time of presentation, the majority of the patients presented between (October 

and December) and (April and June) accounting (41%) and (31%) respectively, as shown in (Fig. 6). While the history of previous 

treatment and type of treatment, revealed that forty patients (40.0%) had history of previous treatment. Twenty eight patients of 

them (70.0%) used topical steroids. The majority of patients presented with itching, which was localised to the skin lesions (N=76, 

76.0%). 

 

 
Figure 5: (a) Distribution of the patients with fungal infection according to the sex; (b) Distribution of the patients with fungal 

infection according to the residence. 

 

 
Figure 6: Distribution of the patients with fungal infection according to the time of presentation. 

 

 

According to the clinical types of infection, T. corporis was observed in forty-six percent of the patients (N=46, 46.0%), followed 

by T. cruris, which was present in twenty-three patients as depicted in (Fig. 7). Regarding the number of lesions, 84% of patients 

presented with multiple lesions (>1). According to the characteristics of the lesions, most of patients (N=85, 85.0%) presented 

with a non or minimal inflammatory type (scales and/ or erythema). Regarding Tinea capitis (more detailed classification), the 

most common clinical presentation is patchy hair loss "Gray patch" type (ectothrix) account approximately two thirds of  the TC 

cases (68.4%), while "Black dot" type (endothrix) founded in (21.1%). Positive culture was detected in approximately three 

quarters of the patients (N=72, 72.0%). Most dermatophytes showed growth in culture within 7-10 days. Among the detected 

dermatophyte species, Trichophyton rubrum was the most common, accounting for thirty-three cases (45.8%), followed by 

Epidermophyton floccosum (N=19, 26.3%) and Trichophyton mentagrophytes (N=12, 16.7%). 
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Figure 7: Distribution of the patients with fungal infection according to the clinical types of infection. 

 

Differences were observed with younger age found among those with Microsporum infection, with a mean age of 14.29 ± 4.82 

years. Regarding residence, an association was found between urban residence and Epidermophyton infection. In terms of family 

history, all patients in the Microsporum group had a negative family history. Microsporum  and Epidermophyton species were 

present within a duration of less than 6 months. Most cases using topical steroids presented with Trichophyton and 

Epidermophyton infections. Moreover, it was observed that most patients with Trichophyton infections and all cases of 

Epidermophyton infections presented with itching. There were no differences in the number of lesions between the number of 

lesions and type of species (Table1). The majority of Tinea corporis cases were caused by Trichophyton rubrum, while Tinea 

cruris cases were mostly caused by Epidermophyton floccosum, as mentioned in (Table 2). Regarding the association between 

culture results and lesion characteristic, as illustrated in (Table 3), it was observed that most cases of Trichophyton rubrum and 

Epidermophyton floccosum presented with a non/ minimal inflammatory character, whereas most inflammatory lesions 

occurred with Trichophyton mentographytes infection. Perifollicular scaling was present in all cases of Trichophyton infection 

(T. Mentographytes and T. Verrcusum ) and in half of the cases of Microsporum infection (M. Canis and M. Galliniae). This 

finding represents the most commonly observed trichoscopic finding in the present study. Among a total one 100 patients, 11 

(11.0%) had atypical lesions, six of them (6.0%) had a dermatitis-like presentation. Most cases with a dermatitis-like presentation 

were attributed to Trichophyton rubrum infection. 
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Discussion 

Dermatophytic infections were found to affect individuals of almost all age groups. However, the predominant age group 

affected was young adults aged 20-29 years, accounting for 30% of cases. This finding is consistent with Jahan T, et al.,) and 

Balamurgagunvelu, et al., [20,21]. The higher susceptibility of this age group may be attributed to their increased level of physical 

activity, leading to excessive sweating, which provides an ideal environment for dermatophyte growth. Microsporum infections 

are more prevalent in younger age groups than in Trichophyton and Epidermophyton infections which was in agreement with 

Alshehri, et al., in which peak incidence at early age was due to cases of tinea capitis, mainly caused by Microsporum species 

[22]. Children are considered the most susceptible individuals to tinea capitis owing to the inadequacy of natural protective fatty 

acids synthesized in their scalp, especially among prepubescent children [24]. 

 

While some previous reports have mentioned sex differences, others have not specifically addressed such variations. Females 

are more susceptible to dermatophyte infections than males, which is in agreement with other studies(26)(28)(24). However, our 

results contradict those of other studies, such as Al-Hmadani, et al., and Sharquie et al., which reported a higher incidence of 

dermatophyte infections in males compared than in females [13,23]. Microsporum infections were observed more frequently in 

males than in females, which aligns with previous studies, including that of Alshehri, et al., [22]. 

 

Approximately two-thirds of the patients (62%) were residence of urban areas, which is consistent with the results reported by 

(Al-Hmadani, et al., [23]. However, these results contradict earlier studies, which reported a higher percentage of patients from 

rural areas [20,29]. This variation could be attributed to factors such as access to health centers and overcrowding in urban areas 

which leads to increased contact between healthy individuals and patients. Epidermophyton floccosum was more frequently 

found in urban areas (89.5%), which can be explained by the anthropophilic nature of this species. 

 

In terms of family history, our results indicate that approximately half of the patients had a positive family history of 

dermatophyte infection, which is consistent with the findings of the study conducted by Farag AGA, et al., Shenoy M, et al., 

[30,31]. This indicates the contagious nature of this infection and factors such as overcrowding, large family size and sharing of 

personal items contribute to the spread of infections among family members [31]. The association of Epidermophyton and 

Trichophyton species with family history can be attributed to their (human-to-human) mode of transmission. 

 

Regarding animal contact, accounted for (63%) of fungal infections, which aligns with the findings of Farag AGA, et al., and 

Alolofi, et al., [30,35]. The observed high percentage of animal contact because of the high percentage of anthropophilic species 

in the study can be partly explained by the improved hygienic care practices and early recognition of fungal infections in 
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domestic animals, particularly in urban areas. Pet owners in urban settings may be more vigilant in maintaining cleanliness and 

seeking prompt veterinary care if they suspect fungal infection. 

 

In the present study, 91% of the patients had an duration of infection less than six months, which contrasts with the findings of 

several other studies that who found a higher incidence of chronic dermatophytosis [31,32,34,35]. There are possible explanations 

for this disagreement: the high prevalence of itching leads to early medical consultation and treatment, and the exclusion of 

patients who were already receiving antifungal treatment from the study may have resulted in a decreased number of patients 

with chronic dermatophytosis.  

 

In the present study, dermatophytosis cases were reported throughout the year, with a higher prevalence observed from (October 

to December), accounting for 41% of the cases. These findings are consistent with a study conducted by Nussipov, et al., [34]. 

Additionally, the findings are in agreement with a study conducted by Balamuruganvelu S, et al., which reported the maximum 

prevalence of dermatophytosis from April to June, which was the second most common finding in the present study [21]. 

However, Alshehri, et al., reported higher incidence rates between December and May [22]. These variations in seasonal 

prevalence could be influenced by various factors such as climate, environmental conditions, and regional differences in the 

prevalence of dermatophytes. Treated cases accounted about 40% of the study population, 12% used antifungals whether topical 

or systemic and 28% used topical steroids, these findings are consistent with recent studies Singh, et al., and in Nenoff, et al., 

[36,37]. Among patients who used topical steroids, Trichophyton infection was the most common, followed by Epidermophyton, 

infection which is consistent with a study by Dutta, et al., [38]. 

 

In the present study, itching was found to be the predominant symptom accounting for 76% of the cases, as reported by Verma, 

et al., [32]. Itching plays a significant role in superficial dermatophytoses and can have a negative impact on sleep and carry a 

significant psychosocial burden [39]. Most patients with Epidermophyton infection and Trichophyton infection presented with 

itching, which could be attributed to the misuse of topical steroids, which can actually increase itching after stopping treatment. 

Patients with multiple lesions (two lesions or more), accounted for (84%) of the cases. Increased virulence and infectivity of the 

organism or a decrease in local immunity by the use of topical steroids may be possible explanations.  

 

Tinea corporis was the most predominant clinical type accounting for 46% of the cases (Fig. 1) which is consistent with several 

other studies and supports the findings of the present study [23,25,35]. Tinea cruris (Fig. 1) was the second most common clinical 

type, accounting for 23% of the cases. The distribution of patients with different clinical types may vary depending on factors 

such as patients selection, host factors, environmental factors, and regional variation [23]. Regarding trichoscopic findings, 

perifollicular scaling was the most common trichoscopic finding, consistent with the study by Brasileiro, et al., which revealed 

that the most common trichoscopic findings in patients with tinea capitis were perifollicular scaling, diffuse scaling, and broken 

hair [40]. 

  

The results of culture in our study showed that 72% of the cases yielded positive results, Trichophyton rubrum was identified as 

the most common isolated species, accounting for (45.8%), followed by Epidermophyton floccosum, which accounted for (26.3%) 

of the isolates, which is consistent with the study conducted by Aruna, et al., [25]. The predominance of Trichophyton rubrum 

has been described in previous studies [27,38]. However, the results of the present study were discordant with the findings of 

Sharquie, et al., AL-Janabi, et al., and several Indian studies which found Trichophyton mentagrophytes was the predominant 

species [13,19,20,26]. This variation may be attributed to differences in the locations of the patients' residency and the types of 

clinical cases [23]. In Tinea corporis T. Rubrum (54.3%) was the most predominant species,  Epidermophyton floccosum (47.8%) 

was most commonly isolated from Tinea cruris, T. Mentographytes isolated from Tinea corporis (15.2%) and Tinea capitis 

(26.3%). These results were in agreement with Aruna, et al., [25] .  

 

In this study, it was found that (85%) of dermatophyte infection presentations had non/ minimal inflammatory characteristics.  

In this group, Trichophyton rubrum was the predominant species, accounting for (36.4%) of the cases. This can be attributed to 

the anthropophilic nature of T. rubrum, which often leads to non-inflammatory lesions, as mentioned in the literature. In cases 

of highly inflammatory lesions, Trichophyton mentagrophytes was the most commonly isolated species. This could be attributed 

to the zoophilic nature of T. mentagrophytes. Kerion, a severe inflammatory form of Tinea capitis, was reported in two cases in 

this study (Fig. 1), and the only isolated species from these lesions was Microsporum canis which is consistent with the results 
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of Chiriac, et al., [41]. 

 

Regarding Microsporum gallinae, zoophilic species were acquired from chickens and were reported previously in 2011 as the 

first case of M. gallinae infection in a human reported in Japan [42]. In the present study, M. galliniae was isolated from two cases 

of grey patches of tinea capitis (Fig. 1). This study also reported 11 cases of dermatophyte infections with unusual presentations 

that mimicked other dermatoses. Among these patients, six presented with dermatitis-like lesions, and Trichophyton rubrum 

was isolated in four patients. Additionally, there was a case of an imbricata-like (pseudoimbricata) presentation (Fig. 1), 

Trichophyton mentagrophytes was isolated in this case. This type has been previously reported in India, increased travel might 

have contributed to the presentation of this unusual form [12]. 

 

Limitations 

The number of patients was not large and they were recruited only from one center, therefore, it was not a true representation 

of the population. Additionally, patients were excluded due to their use of antifungals at the time of presentation and lack of 

compliance to omit treatment, even for a few weeks to be included in the study. 

 

Conclusion 

Mycological culture is considered the gold standard for confirming the presence of dermatophytes, allowing for the identification 

and differentiation between species and aiding in appropriate treatment decisions. Trichophyton rubrum an anthropophilic 

species, is the most commonly isolated species. Anthropophilic infections are often epidemics in nature. Therefore, implementing 

preventive measures is crucial to restrict the spread of infection. 
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