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CLINICAL AND MICROBIOLOGICAL STUDY OF
SCALY SCALP IN PRESCHOOL CHILDREN

Samia E. Abd El-Naby, Ayman A-M Elkholy,
Ahmed H. Noor, Salah A. Agha* & Noha El-Mashad*

From
Department of Dermatology, Andrology & STDs and *Department of
Clinical Pathology Mansoura Faculty of Medicine

ABSTRACT

Background : Scaling of scalp is a
common feature of many skin diseas-
es and can be observed in different
ages. Despite the diversity of causes
of scaly scalp in preschool age group,
there are few studies to document the
etiologies of scalp scaling in pre-
school children.

Objective : To categorize the cas-
es of scaly scalp in preschool children
in our locality on clinical and microbio-
logical bases.

Methods : Fifty child of preschool
age, having scaly scalp from Derma-
tology outpatient clinic of Mansoura
university hospital, were subjected to
thorough history taking and clinical
dermatologic examination for the le-

29

sions of the scalp and any other asso-
ciated dermatological lesions any-
where in the body. Scales and hairs
from the scaly scalp lesions were ob-
tained and subjected to direct micro-
scopic examination using KOH and
culture on Sabouraud's dextrose agar
with chloramphenicol, with and with-
out cyclohexamide. The growth was
identified by macroscopic & micro-
scopic characters.

Results : Ages of the studied pa-
tients were from 3 months up to 5.5
years. Thirty six percent of them were
infants while 64% were in the 2-6
years age group. The most common
cause of scaly scalp found was T. ca-
pitis (62%), then seborrhoeic dermati-
tis (24%), psoriasis (10%) and lastly
atopic dermatitis and PRP (2% each).
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30 CLINICAL AND MICROBIOLOGICAL STUDY OF SCALY etc..

Distribution of these causes did not
differ between boys & girls or be-
tween rural & urban residence but dif-
fer in the different age groups. Tinea
capitis was found in both age groups
but more in the 2-6 years age group
tnan infants, while seborrhoeic der-
matitis was found only in infants
group. Direct microscopic KOH exam-
ination was positive in only 71% of
cases of T. capitis, while fungal cul-
ture was positive in 87.1% of cases.
The commonest dermatophyte isolat-
ed was Trichophyton
(77.8%).

violaceum

Conclusions : The most common
cause of scaly scalp in infants was
seborrhoeic dermatitis followed by tin-
ea capitis, while in the 2-6 years age
group it was tinea capitis. A cultural
method is a very important method in
diagnosis of dermatophyte infection
even if KOH microscopic examination
is negative.

INTRODUCTION
Scaling of the scalp is a feature of
number of clinical disorders including
tinea capitis, seborrhoeic dermatitis,
atopic dermatitis and psoriasis.(1) Oc-
casionally scaly scalp can occur in
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other diseases like scabies, derma-
tomyositis,(1) discoid lupus erythema-
tosus,(2) pityriasis rubra pilaris(3) and
Langerhans cell histiocytosis.(4)

Although pityriasis capitis was pre-
viously thought to be uncommon in
children, an epidemiological study
from Australia found that approxi-
mately 40% of children under the age
of 6 years showed at least mild pityri-
asis capitis, and 10% of neonates
had seborrhoeic dermatitis of the
scalp.(5)

Tinea capitis is the most common
pediatric ~ dermatophyte infection
worldwide, accounting for up to
92.5% of dermatophyte in children
under the age of 10 years.(6)The av-
erage age incidence is 4 to 6 years(7)
but cases in infants as young as 9
days old,(®) 6 days old,(®) and elderly
(10) had been reported.

The scalp has been identified as
the most common site of involvement
in childhood psoriasis. A family histo-
ry of psoriasis often exists. A longitu-
dinal study of nine infants with psoria-
sis showed that the majority did not
have a severe disease course.{11)
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There are reports that approxi-
mately half of all children with atopic
dermatitis may manifest scaly scalp
as found in children from birth to 12
years.(12)

Despite the diversity of causes of
scaly scalp in preschool age group,
there are few studies to document the
prevalence and etiologies of scalp
scaling in children. This study was
done aiming at categorizing the cases
of scaly scalp in preschool children in
our locality on clinical and microbio-
logical bases.

SUBJECTS AND METHODS

This study was conducted on 50
patients at preschool age who attend-
ed the dermatology outpatient clinic
of Mansoura University Hospital in
the period from January to July 2005,
and having scaly scalp. Any patient
with history of intake of any topical or
sysiemic treatment in the last month
was excluded from this study.

Clinical evaluation :

The patients were subjected to
thorough history taking with special
siress on age, sex, residence,

course, duration, recurrence and if re-
current what is the response to previ-
ous treatment, exposure to animals or
any patient with scaly scalp, whether
going to kinder garden or not, family
history of scaly scalp and past history
of similar condition.

Physical examination was per-
formed to determine the configuration
of the lesion whether diffuse or local-
ized, and if localized whether single
lesion or mulitiple lesions and mor-
phology of scales whether white fine
scales, yellowish scales or yellowish
minute crusts. Also, underlying ery-
thema was noted. The face, neck,
trunk and extremities were examined
for associated skin eruptions. Nails
were examined for any pathology.

Mycological examination :

e Collection of specimen:

The specimen were obtained from
the scales on the affected scalp by
the side of sterile glass slide which is
considered the most convenient
method of scraping(13) and were col-
lected into folded squares of paper.
Scraping with scalpel blade was not
used as it causes fright to the pediat-
ric patient. Affected hairs are plucked
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with sterilized flat tipped forceps.

« Direct microscopic examination :

Scales and affected plucked hairs
were put onto the center of clean
slide and covered with a cover slip.
From the edge, 20% potassium hy-
droxide is trickled from a dropper un-
der the cover slip. The solution
should flow evenly beneath the cover
slip by the surface tension. Then the
preparation were either gently heated
avoiding boiling or better allowed to
remain at room temperature for 15-20
minutes, (as heating too vigorously
will result in crystallization of KOH
and difficulty in interpretation), in this
way the keratin will be dissolved or
become. transparent, while the ele-
ments of the fungus consisting of cel-
lulose or chitin will remain. Light pres-
sure on the cover slip makes the
keratin cells move apart, so that the
fungus is seen more easily. The prep-
aration was examined at low and high
power unstained, under a microscope
with reduced light. Dermatophytes
were identified by the presence of
translucent, non pigmented, septate
mycelium and arthrospores.

» Fungal culture :
Specimen for culture was collect-

Vol. 39, No. 1 &2 Jan., & April, 2008

ed as before and was put on asterile
small peteri dish labeled by the name
and code number of the patient for
subsequent culture.

Cultures of clinical specimens
were done on Sabauraud’s dextrose
agar with chloramphenicol with and
without cyclohexamide on plates and
slopes, then they were labeled by the
name, code number of the patient &
the date of inoculation and incubated
at room temperature and were ob-
served starting from 5th-gth day for
rapidly growing fungi and after 2-6
weeks for slowly growing ones. If no
growth appears after 8 weeks, cul-
tures were considered negative.

Isolated colonies were observed
regarding the colour (both anterior
and reverse color) and texture. A por-
tion of these colonies were added to
a drop of lactophenol blue stain and
examined microscopically for fungal
structures as conidia and hyphal
structures.

Cases with classic picture of tinea
capitis of scaly scalp with partial hair
loss and showed negative mycologi-
cal examination were recultured for
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confirmation of the results.

Clinical diagnosis :

Diagnosis of the studied cases
was determined according to the fol-
lowing criteria.

Tinea capitis was diagnosed in all
cases with positive mycological ex-
amination whether with localized or
diffuse scaling and with or without
hair loss.

Seborrhoeic dermatitis was diag-
nosed in presence of greasy scales
over scalp, eyebrows, nasolabial
folds, cheeks, ears, presternal and in-
terscapular regions and the direct mi-
croscopic examination and cultures of
these cases were negative.

Psoriasis was diagnosed in pres-
ence of sharply demarcated erythem-
atous plaques covered by silvery
white scales whether affecting the
scalp only or affecting also other
parts of the body and the mycological
examination revealed negative re-
sults.

Atopic dermatitis was diagnosed if
scaly scalp associated with typical

clinical features of areas of severe
pruritus, erythema and excoriation
mainly over flexural surfaces or
cheeks. The direct microscopic exam-
ination and culture should be nega-
tive.

Pityriasis rubra pilaris was diag-
nosed if the écaly scalp is associated
with other features of pityriasis rubra
pilaris as psoriasiform plaques, follic-
ular papules, paimoplanter keratoder-
ma, and at the same time the myco-
logical examination revealed negative
results.

Statistical analysis :

Clinical and laboratory data of this
study were tabulated and statistically
analyzed by SPSS version 10 for win-
dows software (SPSS Inc, Chicago,
IL, USA). Differences between the
groups were tested using chi-square.
The level of significance for the statis-
tical tests was set at P < 0.05.

RESULTS
A total of 50 patients of preschool
age with scaly scalp were collected
and studied. As regard the age distri-
bution of studied cases, the smallest
age was 3 months and the oldest age

MANSOURA MEDICAL JOURNAL
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was 5.5 years with the mean age 3 %
1.5. Eighteen patients (36%) were in-
fants while 32 patients (64%) were in
the age group 2 -6 years. Thirty nine
(78%) were boys while 11 (22%)
were girls. Residence of patients was
rural for 41 patients (82%) and was
urban for 9 patients (18%).

Final diagnosis of the cases was
done according to criteria mentioned
before. Most of the cases, 31 patients
(62%), were diagnosed as T. capitis;
12 patients (24%) were diagnosed as
seborrhoeic dermatitis, 5 patients
(10%) were diagnosed as psoriasis,
while only 1 patient has atopic derma-
titis and another patient has pityriasis

rubra pilaris.

A statistically significant difference
in distribution of the different causes
was found between the 2 age groups,
infants & 2 - 6 years age groups. The
most prevalent diagnosis in the infant
group was seborrhoeic dermatitis
(66.7%), while the most prevalent di-
agnosis in the other age group (2 - 6
years) was T. capitis (81.3%) (Fig. 1).
No statistically significant difference
was detected between boys & girls or
between rural & urban residence in
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distribution of the different causes.
(Table 1)

Most of cases of T. capitis and
seborrhoeic dermatitis had localized
lesions whether single or multiple
while 3 of 5 cases of psoriasis and
cases of pityriasis rubra pilaris and
atopic dermatitis have diffuse configu-
ration. Most of cases of T. capitis and
psoriasis showed white fine scales
while cases of seborrhoeic dermatitis,
PRP and atopic dermatitis showed
yellowish scales. (Table 2)

T. capitis was diagnosed in 31 pa- -
tients. Direct microscopic examination
was positive in 22 cases (71%) and
negative in 9 cases (29%). Of the
cases with positive direct microscopic
examination, 18 cases (81.8%) have
positive culture results and 4 cases
(18.2%) have negative culture results.
While of the cases with negative di-
rect microscopic examination, 5 cas-
es (55.6%) have positive cultures
while 4 cases (44.4%) have negative
cultures (Table 3). The 4 cases with
both negative direct microscopic ex-
amination and culture were diag-
nosed as tinea capitis due to their typ-
ical picture of localized patches of
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partial hair loss, broken hairs and fine  that was isolated from 21 cases

white scales and show positive re- (77.8%). Microsporum canis is the

sults on reculture. second common dermatophyte being

isolated from 4 cases (14.8%) fol-

As regard the species of isolated
5 9 lowed by Trichophyton mentagrophy-

dermatophytes from T. capitis cases, )
Trichophyton violaceum (Fig. 2 & 3) tes that was isolated from 2 cases
was the commonest dermatophyte  (7-4%).

Table 1: Demographics by the different causes of the scaly scalp in preschool age
children

Seborrhoeic Atopic
dermatitis dermatitis
No=(12) No= (1)

T. capitis
No= (31)

5(27.8%) 12 (66.7%) - - 1(5.6%)

26 5 5(15.6%) | 1(3.1%)
(81.3%)

Boys (39) 24 11 (28.2%) 4(10.3%)
(61.5%)

Girls (11) 7 (63.6%) 1(9.1%) 1(9.1%) 1(9.1%) 1(9.1%)

Residence:

Rural (41) 25 (61%) 10 (24.4%) 4(9.8%) 1(2.4%) 1(2.4%)

Urban(9) | 6(66.7%) 2 (22.2%) 1 (11.1%)

MANSOURA MEDICAL JOURNAL
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Table 2: Clinical criteria of the different diagnoses of the scaly scalp in preschool age
children

Seborrhoeic
T. capitis Psoriasis | P.R.P | Atopic dermatitis | X*
No=(31) dermatitis No=(5) | No=(1) No=(1) P
o= o= o= o=
No= (12)

l| Configuration:

1) Diffuse

2) Localized Single 12(38.7%) 7(58.3%) - . g 622

Multiple 16 (51.6%) 3(25%) 2 (40%)

Morphology of scales:

1) White fine scales 28 (90.4%) - 5 (100%)

2) Yellowish scales 2(64%) 7(533%) - 1(100%)

1 (100%)

3)Yellowish minmte crust 1(3.2%) 5 (41.T%)

Table 3: Results of mycological tests in the cases diagnosed as T. capitis

Direct examination -ve cases Direct examination -+ve cases Total

(No. = 9) (No.=22) (No. = 31)
Culture +ve case 5 (55.5%) 18 (81.8%) 23 (74.2%)

Culture —ve cases 4 (45.5%) 4 (18.2%) | 8(25.8%)

Vol. 39, No. 1 &2 Jan., & April, 2008
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Fig 1: Disuibution of the different causes of scaly scalp in both infant and 2-6 years
age groups

B infants group
E12-6 years age group

",

Eo F T
;

Fig 2: Macroscopic appearance of Trichophyton violaceum isolated from scaly scalp
patient (slope)
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DISCUSSION

The cause of scaly scalp has puz-
zled dermatologists for decades and
some attempts have been made to
reveal a definitive etiology.(14) How-
ever these attempts were limited in
number, conducted on a small num-
ber of patients,{15) or not inclusive of
microbiological examinations.(16)

So, in this study all scaly scalp
preschool patients were subjected to
clinical and mycological examina-
tions, and the results indicate that
scaly scalp represents a particular re-
action pattern of scalp to various in-
flammatory scalp diseases.

Most of cases in this study were
boys and this reflects that scaly scalp
in boys get more attention of parents
than girls due to short shaved hair-
styles.

The most common diagnosis in
this study was tinea capitis and then
seborrhoeic dermatitis. A study done
in Australia recorded that atopic der-
matitis is the most common cause of
scaly scalp in preschool age chil-
dren.(17) Also, another study record-
ed that the most common causes of

Vol. 39, No. 1 &2 Jan., & April, 2008

scaly scalp in Eastern Virginia, Nor-
folk were seborrhoeic dermatitis and
atopic dermatitis.(18) Our different re-
sults may be due to higher preva-

lence of fungal infection in our locali-

ty.

In this study, percentage of tinea
capitis as a cause of scaly scalp cas-
es was significantly lower in infants
group than in the 2-8 years age group
(27.8% vs 81.3%). On'y 10 infants
aged under 1 year were diagnosed as
having tinea capitis in three Spanish
hospitals between 1998 and 2002 as
it is uncommon in the 15t year of life.
Half of these cases parents were im-
migrants from Africa(19). So, relative-
ly higher number of cases in our
study can be attributed to the geo-
graphic locality and our group in-
cludes infants aged less than 2 years.

The localized form of tinea capitis
was more common (20.3%) than the
diffuse form (9.7%). The most com-
mon presentation of tinea capitis was
white fine scales (90.4%), and the
least common was the yellowish min-
ute crust (3.2%). A previous study
made in London showed that the dif-
fuse form constitute about 11% of tin-
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ea capitis cases.(20) Thus, tinea capi-
tis should be suspected in any local-
ized lesion of the scalp with fine white
scales.

Direct microscopic examination
was negative in 9 cases, 5 of them
(55.6%) had positive culture results.
This percent of negative microscopic
examination supports the suggestion
that arthrospores and hyphae are
sometimes difficult to find in KOH
smears in the inflammatory infec-
tions.(21) This reflects the importance
of cultural methods in diagnosis of
dermatophyte infection even if KOH
preparation is negative.(22)

The isolated species were found
to be T. violaceum (77.8%), M. canis
(14.8%) and T. mentagrophytes
(7.4%). In a previous study done in
Mansouraon on 97 cases of tinea ca-
pitis, 1 to 15 years old, the isolated
dermatophytes were T. violaceum
(38.1%), M. canis (25.8%), T. tonsu-
rans and M. gypseum (4% for each).
(23) In a study done in Diyarbakir,
Turkey, the most frequently isolated
agents were as follows: T. violaceum
(43.6%), M.canis (37.9%), T. menta-
grophytes (8.1%) and T. verrucosum

(4.8%).(24)

Seborrhoeic dermatitis was the
second frequent diagnosis (24%) af-
ter T. capitis, and all these cases
present before the 2"d age of life, and
represent 66.7% of cases at this age
group. Many reports noted that the
most common diagnosis of scalp
scaling before 2 years old, was sebor-
rhoeic dermatitis.(18:25) One of these
reports found cases of seborrhoeic
dermatitis in the 2-6 years age group,
presenting by infantile type (cradle
cap) or pubertal type (dandruff) but in
a prevalence less than that of infantile
group (6% vs. 18%).(18) So, sebor-
rhoeic dermatitis should be the first
disease to be considered in scaly
scalp patients in the first two years of
life.

The most common form of sebor-
rhoeic dermatitis was the localized
form (83.3%) and most of the scales
were in the form of yellowish scales
(58.3%). So presence of localized yel-
lowish scales of the scalp in the first
two years of life is highly suggestive
of seborrhoeic dermatitis.

Psoriasis comes in the third order

MANSOURA MEDICAL JOURNAL
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following both T. capitis and sebor-
rhoeic dermatitis. Male affection of
psoriatic patients is slightly higher
than female affection (10.3% vs.
9.1%). A study done in India reported
that 52.2% of the psoriatic patient
were boys and 47.8% were girls.(26)
Many cases of psoriasis were affect-
ing the scalp diffusely (60%) and all
the scales in the studied cases of
psoriasis were white fine scales, but
these data cannot be generalized
from this study due to the low number
of cases diagnosed as psoriasis.

In this study, only 1 cases was di-
agnosed as atopic dermatitis and an-
other cases as pityriasis rubra pilaris,
so their data can not be compared
with other studies.

Conclusions :

T. capitis is the most common
cause of scaly scalp in infants and
preschool children followed by sebor-
rhoeic dermatitis, while psoriasis,
atopic dermatitis and P.R.P. are rare
causes of scalp scaling at this age
group.

Presence of localized yellowish
scales of the scalp in the first two

Vol. 39, No. 1 &2 Jan., & April, 2008

years of life is highly suggestive of
seborrhoeic dermatitis. However, T.
capitis cannot be excluded.

T. capitis should be considered in
scaly scalp patients at age group
from 2-6 years old regardless sex or
residence and should be suspected in
any localized scaly lesion of the
scalp. A cultural method is a very im-
portant method in diagnosis of Der-
matophyte infection even if KOH
preparation is negative.
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