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IntroductIon
 Tinea capitis is a worldwide public health problem
that affects children bellow 15 years of age and re-
quires identification of the specific causative fun-
 gal agent. It is characterized by infection of the
hair and skin of the scalp associated with symp-
 toms and signs of inflammation and hair loss. The
 predominance of specific pathogens causing tinea
capitis varies with geography, environments, cli-
 mates, occupations, ethnic groups and life styles.1,

2, 3

 The etiologic agents originate from different
 sources. Based on host preference and natural
habitat, these agents are classified into three cat-

 egories:  anthropophilic, zoophilic, and geophilic
species.  Anthropophilic species usually infect hu-
 mans.  Zoophilic species are pathogens of animals
 rather than human and transmission from animals
 to humans can occur. Geophilic species inhabit
 soil and infect both humans and animals. Some
species are harbored and transmitted by fomites.3

 Dermatophyte infection of the scalp can usually be
diagnosed clinically. Additional diagnostic meth-
ods include a potassium hydroxide (KOH) prepa-
 ration and microscopy, culture on Sabouraud’s
 dextrose agar (SDA), Wood’s lamp examination
and skin biopsy.4
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 AIm of tHe study:
The present study involved comparison of stan-
 dard KOH mount versus mycological culture in
the diagnosis of tinea capitis with the aim of iden-
tification and isolation of the causal agent.

PAtIents And metHods
Patients: A total of 35 patients (19 males and 16 fe-
 males) with clinically suspected tinea capitis were
 selected from attendants to Al-Hussein University
 Hospital at Cairo, Egypt. Their ages ranged from
 2 to 21 years (mean 5.2 years). Patients that have
 received systemic antifungal treatment for the last
 four weeks and/or topical antifungal medications
for the last two weeks were excluded.

 methods: In suspected cases, after cleaning the
 selected area with alcohol, dull lusterless hairs
 and hair stubs were plucked by sterile forceps to
include the hair roots. Scaly patches on the scalp-
were also scrapped with the blunt edge of the scal-
 pel.

 Potassium hydroxide mount
Scales and plucked hair stubs were used for ex-
 amination. Scales were gently scraped off by the
 blunt edge of a number 15 blade onto a clean glass
slide. Hairs were plucked by sterile forceps to in-
 clude the hair roots.  A drop of 20% KOH was
 placed next to the material and then thoroughly
mixed and a cover slip was applied. The prepara-
 tion was left for 20-60 minutes until softening and
 digestion of the specimen occurred. Slides were
 evaluated for the presence of fungal elements
under a microscope (x100, x200 and x400) mag-
 nification. The presence of fungal hyphae and/or
spores within (endothrix) and/or around (ecto-
 thrix)
hair shafts was considered to be a positive test).

culture on sabouraud’s dextrose agar (sdA)
 After cleaning the selected area with alcohol,
materials were collected as for KOH mount us-
ing sterilized instruments. Scales, crusts and/
 or hair stubs were inoculated onto two types of
culture media: SDA with cycloheximide (to sup-
 press the growth of contaminant fungi) and SDA
 without cycloheximide. Chloramphenicol was

 added to both culture media (to prevent bacterial
 overgrowth). The media were then incubated in
a warm, moist environment at 28 °C and exam-
ined regularly to detect growth of any fungus. Ob-
 servation for growth was done periodically for at
 least 4 weeks after which the media were reported
 as positive or negative. The fungi were identified
 by noting their growth rate, colonial morphology,
 and microscopic structures. Colonial morphology
 includes color, size, texture, and topography of the
colony. The microscopic structures of fungi usu-
 ally provide definitive identification. Microscopic
 features that were looked for are the type, size,
 shape and arrangement of spores and the size and
 color of hyphae.

 results
 Direct microscopy with KOH mount was positive in
 30 cases out of 35 cases (85.7%) while mycological
 culture showed positive results in 21cases out of 35
(60%) patients. KOH-positive cases showed Endo-

 thrix in 15 cases (Fig. 1), ectothrix in 7 cases (Fig.
 2) and endo/ectothrix type in 5 cases (Fig. 3). Favic
 type of hair invasion has been observed in 3 cases
(Fig. 4) . The results of KOH mount were summa-

 rized in Table-1. All KOH-positive cases were also
 culture-positive except in one case.  KOH mount has
 higher sensitivity compared to that of mycological
 culture (85.7% versus 60%).  Causal agents were
 isolated as follows: Trichophyton (T) violaceum in
 8 cases (Fig. 5 a and b), followed by T. tonsurans
 in 4 cases, T. rubrum in 4 cases, T. schoenleinii in
 3 cases and T. verrucosum in 2 cases (Table 2). Out
 of 35 cases of tinea capitis, 19 were males and 16
 were females. Age ranged from 3 -27 yrs (mean-
 7.6 yrs) and 32 were children while 3 were adults.
 Scaly type lesions were observed in 12 cases while
 black dot lesions were present in 9 cases and in 1
 case, kerion type lesion was observed. In 3 adult
cases, favus type lesion was observed while the re-

 maining patients showed variety of clinical picture.
 Duration of disease ranged from 1 month to 3 years
(mean 2.9 months).

 Clinical data are summarized in Table 3.
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fig. 1  Endothrix type of hair invasion by T. 
violaceum (KOH mount x 200).

fig. 2 Ectothrix type of hair invasion by T. ver-
rucosum  (KOH mount x 400).

fig. 3 Both endothrix/ectothrix type of hair inva-
sion caused by T. rubrum (KOH mount x 200).

fig. 4  Favic type of hair invasion characteristic 
to T. schoenleinii (KOH mount x 400).

fig. 5 a. Macroscopic morphology of T. viola-
ceum showing folded deep-violet colonies.

fig. 5 b. Microscopic morphology of T. violaceum 
showing characteristic tortuous, broad, distorted 
and much-branched hyphae with lack of conidia. 
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dIscussIon
Reported sensitivity of fungal culture for iden-
 tifying dermatophytes varies from 25% to 80%
 with approximately 30% false-negative results

 with culture and KOH studies5. In this study, the
sensitivity of KOH was 85.7% while that of fun-
gal culture was 60%. In agreement with this re-
 sult, Tandon et, al, (1996)6 reported that from 298
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    table 1 Results of KOH mount

KoH mount (no. 35)
Positive cases negative cases

KoH sensitivityNo. %
No. %

30/35 85.71%
Pattern of hair invasion

5/35 14. 28% 85.71%

Pattern No. %
Endothrix type 15 50.00%
Ectothrix type 7 23.33%
Endo/ectothrix type 5 16.66%
Favic type 3 10.00%

    table 2 Results of fungal culture
 

fungal culture (no. 35)
Positive cases negative cases

culture sensitivityNo. %
No. %

21/35 60%
Isolated agents

14/35
40%

60%

Name No. %
T. violaceum 8 38.09%
T. tonsurans 4 19.04%
T. rubrum 4 19.04%
T. schoenleinii 3 14.28%
T. verrucosum 2 9.52%

    table 3 Clinical data

sex distribution Age distribution duration of disease clinical type (no 35)
Males Females Range 3 -27 yrs

Mean = 7.6 yrs

32 cases < 14 yrs

3 cases > 14 (17, 21, 27) 
yrs

Range 1 month - 3 yrs
 
Mean = 2.9 months

lesion No.

19 16

Scaly type 12
black dot 9
favus type 3
kerion 1
others 10
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 clinically diagnosed cases, 65.43% were KOH
 positive and 46.97% showed culture growths of
pathogenic dermatophytes.

 Shenoy et, al, (2008)7 also proved that KOH mount
 and mycological culture showed positive results
in 53% and 35% of patients respectively. In ad-

 dition, out of 174 specimens, Ali et, al, (2009)1

 revealed that 65.5% had fungal elements on KOH
mount while 50% were culture positive. These re-
 sults, hence, document that mycological culture
 was less sensitive than KOH mount. However,
 KOH mount is unable to identify and isolate the
causative dermatophytes as does fungal culture.

 Dermatophytes are known to grow best in warm
 and humid environments and are, therefore, more
 common in tropical and subtropical regions and
 this probably explains why they are very common
 in Africa. Some species of dermatophytes such as
T. mentagrophytes, Microsporum canis and T. ru-
 brum are distributed all over the world. However,
 other species probably have partial geographic
 restriction.8  T. schoenleinii is found in Africa and
 Eurasia while T. soudanense is restricted within
 Africa.9 Others as T. violaceum is associated to
 Asia, Africa and Europe and T.  concentricum is
 known to be common in the Far East, India and
the Pacifics.10

In this study, causal agents were isolated as fol-
 lows: T. violaceum in 8 cases, followed by T.
 tonsurans and T. rubrum (4 cases each), then T.
schoenleinii (3 cases) and T. verrucosum (2 cas-
  es). Jin et, al, (2005)3 reported that T. violaceum
 was the major etiological agent, followed by T.
 verrucosum and T. tonsurans. Infections due to T.
 schoenleinii and T. rubrum (which isolated in this
 work) were not detected in their study. Also from
 174 specimens, Ali et, al, (2009)1 identified 86.2%
as T. violaceum and 13.8% as T. verrucosum.

On the other hand, Marques et, al, (2005)11 isolat-
 ed M. canis in 88.2% of their cases, followed by
T. tonsurans (4.7%), T. rubrum (3.3%), M. gyp-
 seum (1.9%) and T. mentagrophytes (1.6%). In
 disagreement with this work, T. violaceum and T.
 schoenleinii were not recovered in Marques et, al
 study although it was carried out on large number
(1055) of suspected cases, while M. canis, M. gyp-
 seum and T. mentagrophytes were not recovered
 in this study. T. schoenleinii, the causative agent
 of favus, is endemic in certain areas in Egypt so
 we were able to isolate it while in Marques et, al
 region, favus may not be an endemic infection.
 
 This difference in dermatophyte isolation could
 also be explained by different samples of study
population and again emphasize the role of dif-
 ferent environmental conditions and degree of
 exposure to the pathogens. The predominance of
 certain dermatophytes causing tinea capitis varies
geographically depending on different environ-
mental factors such as climates and humidity, oc-
cupations, ethnic groups and different life styles.

In this work, we were able to isolate both zoo-
philic (T. verrucosum) and anthropophilic (T. vi-
olaceum, T. tonsurans, T. rubrum and T. schoen-
 leinii) fungi from patients living in urban area
which could be explained by the process of immi-
 gration and traveling  from rural to urban regions
 and vice versa. Zoophilic species are pathogens
of animals which known to produce inflamma-
tory tinea capitis, however; the zoophilic T. ver-
 rucosum was isolated in this study, unexpectedly,
 from scaly non inflammatory lesion. So, one must
 keep in mind that zoophilic fungi can produce
both types of lesions.

 In this study, of the 35 cases of tinea capitis, 19
 were males and 16 were females with 32 were
 children below the age of 14 years and 3 were
adults. Scaly type lesions were observed in 12 cas-
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 es while black dot lesions were present in 9 cases
 and in 1 case, kerion type lesion was observed. In
 3 cases aged over 17 years, favus type lesion was
observed while the remaining patients showed va-

 riety of clinical picture. Comparable with these
 findings, Mankodi and Kanvinde, 1968 12 reported
 on 30 cases of tinea capitis that 28 were children
 below the age of 13 years and two were adults.
 Sex incidence showed that 21 were males and 9
 were females. Typical “Blackdot” lesions were
 present in 13 cases like others showed variety of
 clinical picture. In one case kerion type lesion was
observed.

 In this work, all KOH-positive cases were also
culture-positive except in one case. This KOH-
 positive culture-negative case could be explained,
after excluding the possibility of KOH-interpre-
 tation error, by 1) the inoculated fungi were non
viable, 2) fungi may have died during sample pro-
 cessing or culture, 3) the inoculated fungi were
 suppressed by cyclohexamide but the inoculation
was done on both types of media (with and with-
 out cyclohexamide), and 4) the inoculated sample
 was not enough to include the causative fungi or
 was chosen from non optimal site.  For all these
reasons, a fungal culture should be repeated in sus-
 pected cases when a negative culture is observed
 and a KOH preparation is positive.

conclusIon
 KOH mount was more sensitive than mycological
 culture. It was easy to perform, rapid, and gave
 significantly higher rates of positivity compared
 to the mycological culture. However, owing to
 the possibility of false negative (missed) cases of
 both procedures, both should be a complementary
 for each other in the diagnosis of suspected cases.
Whenever possible, fungal culture should be re-
 peated in suspected cases when a negative culture

 is observed and a KOH preparation is positive.
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