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Introduction
Seborrheic dermatitis (SD) is a chronic inflammatory 
skin disease characterized by erythematous plaques or 
patches in areas containing sebaceous glands. The mild 
form of the disease is seen in 15–20% of the popula-
tion, and it is more common in males. It may be as-
sociated with genetic and environmental factors1. The 
entity mostly affects parts of the body rich in seba-
ceous glands, such as hairy skin, the face, and the upper 
trunk2. The lesions are distributed symmetrically and 
typically worsen in winter. There is no specific treat-
ment, the main aim being the control of symptoms1.
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ABSTRACT
Aim: To investigate flora and pH changes in the external auditory 
canal (EAC) in patients with seborrheic dermatitis (SD).

Material and Method: Twenty-five patients with SD presenting to 
the Ataturk University Faculty of Medicine Ear, Nose and Throat 
and Dermatology Departments and 20 healthy controls were in-
cluded in this prospective study. All individuals’ EAC floras were 
collected using culture swabs, and EAC pH was measured using 
a surface pH meter.

Results: Coagulase-negative staphylococci and diphtheroid ba-
cilli, representing normal flora elements, grew in 15 patients in the 
SD group and 10 in the healthy control group. pH values in the SD 
patient group ranged between 4.17 and 4.89, with a mean value of 
4.47±0.2. pH values among the healthy controls ranged between 
4.33 and 4.94, with a mean value of 4.63±0.2.

Conclusion: SD did not affect EAC flora or EAC pH values

Key words: external auditory canal flora; external auditory canal pH; 
seborrheic dermatitis

Although the etiology is uncertain, various factors 
can give rise to SD, such as androgens, fatigue, stress, 
depression, microangiopathic vascular diseases, atmo-
spheric changes such as pressure variation, seasonal fac-
tors, clothing, diet and food allergies, autoimmunity, 
climacteric changes, Pityrosporum ovale (Malassezia 
furfur), medications, and riboflavin, pyridoxine, and 
biotin deficiencies2–4.
The cerumen consists of glandular secretions and epi-
thelial wastes in the cartilaginous part of the external 
auditory canal (EAC). It is hydrophobic and slight-
ly acidic and thus prevents bacterial growth5,6. The 

ÖZET
Amaç: Bu çalışmada seboreik dermatit (SD)’li hastalarda dış kulak 
yolu (DKY) florası ve pH değişiminin araştırılması amaçlanmıştır.

Materyal ve Metot: Prospektif olarak planlanan çalışmaya Atatürk 
Üniversitesi Tıp Fakültesi Kulak Burun Boğaz ve Dermatoloji Anabilim 
Dalı polikliniğine başvuran 25 SD’li hasta ve 20 sağlıklı kontrol grubu 
dâhil edildi. Tüm bireylerin DKY florası kültür çubukları yardımıyla ve 
DKY pH’ı ise yüzey pH metre ile ölçülerek değerlendirildi.

Bulgular: SD’li hasta grubundaki 15 hastada ve sağlıklı kontrol 
grubundaki 10 hastada koagülaz negatif stafilokoklar ve difteroid 
basiller yani normal flora elemanları üredi. SD’li hasta grubunun 
pH değerleri 4,17 ve 4,89 arasında değişmekte olup pH değerle-
ri ortalaması 4,47±0,2 olarak bulundu. Sağlıklı kontrol grubundaki 
bireylerin pH değerleri 4,33 ve 4,94 arasında değişmekte olup pH 
değerleri ortalaması 4,63±0,2 olarak bulundu.

Sonuç: Bu çalışmaya göre SD hastalığının DKY florası ve pH değeri 
üzerine etkisinin olmadığı tespit edilmiştir.

Anahtar kelimeler: dış kulak yolu florası; dış kulak yolu pH’ı; seboreik dermatit

İletişim/Contact: Ayhan Kars, Kastamonu University Faculty of Medicine, Department of Otorhinolaryngology, Kastamonu 37150, Türkiye.  •  
Tel: +90-541 819 29 51  •  E-mail: drakars25@hotmail.com  •  Geliş/Received: 25.03.2021  •  Kabul/Accepted: 01.12.2023
ORCID:  Olgun Topal, 0000-0002-6819-0790 •  Ayhan Kars, 0000-0003-4580-315X •  Kübra Topal, 0000-0003-2179-4180 •   
Fatma Atalay, 0000-0002-0344-1982 •  Harun Üçüncü, 0000-0001-6003-4219

file:///C:/YAVUZ/OKUMA/KJMS/KJMS_2023_3/01_KJMS-19971_en/javascript:lookus('https://orcid.org/0000-0002-6819-0790')
file:///C:/YAVUZ/OKUMA/KJMS/KJMS_2023_3/01_KJMS-19971_en/javascript:lookus('https://orcid.org/0000-0003-4580-315X')
file:///C:/YAVUZ/OKUMA/KJMS/KJMS_2023_3/01_KJMS-19971_en/javascript:lookus('https://orcid.org/0000-0003-2179-4180')
file:///C:/YAVUZ/OKUMA/KJMS/KJMS_2023_3/01_KJMS-19971_en/javascript:lookus('https://orcid.org/0000-0002-0344-1982')
file:///C:/YAVUZ/OKUMA/KJMS/KJMS_2023_3/01_KJMS-19971_en/javascript:lookus('https://orcid.org/0000-0001-6003-4219')
https://orcid.org/0000-0003-2179-4180
https://orcid.org/0000-0002-0344-1982


Kafkas J Med Sci 2023; 13(3):215–218

216

normal flora in the EAC and cerumen is gram (+), 
frequently consisting of Staphylococcus aureus and 
Staphylococcus epidermidis. Diphtheroids, strepto-
cocci, and enterococci are less common. Pseudomonas 
aeruginosa and fungal agents are rare in the normal 
EAC5.

Seborrheic dermatitis has been reported to be capable 
of affecting the EAC7. However, to the best of our 
knowledge, the effect of SD on the EAC flora and 
pH values has not previously been investigated. This 
study aimed to explore the EAC flora and whether any 
changes in EAC pH levels occur in patients with SD.

Material and Method

Approval for this prospective study was granted by 
the Ataturk University Faculty of Medicine Clinical 
Research Ethical Committee (decision no. 1 dated 
02.09.2013). Twenty-five patients (16 female and nine 
male) presenting to the Ataturk University Faculty 
of Medicine Ear, Nose and Throat and Dermatology 
Departments and diagnosed with SD and 20 healthy 
controls (10 female and 10 male) were included in the 
study. Written informed consent was obtained from all 
patients who participated in this study.

Individuals who had not used antibiotics for at least 
one month and had not experienced upper respiratory 
tract infection, with no chronic disease such as diabetes 
mellitus (DM), and without chronic or acute otitis or 
external otitis were enrolled. Patients with any chronic 
skin infection other than SD were excluded.

Cultures were taken using culture swabs from the pa-
tient, and control groups were sent to the microbiol-
ogy laboratory. Culture collection was based on the 
swab remaining in contact with the patient’s EAC for 
at least 10 sec. Specimens sent to the microbiology 
laboratory were immediately inoculated onto blood 
broth and eosin methylene-blue (EMB) agar media. 
Daily growth of specimens inoculated onto growth 
was checked for a minimum of three and a maximum 
of five days. External auditory canal pH was measured 
in all individuals with a surface pH meter with an ap-
propriate probe. After measurement, the probe was 

placed in a neutral solution supplied with the pH me-
ter to avoid false results.

Statistical Analysis

Data analysis was performed on IBM Statistical 
Package for Social Sciences program version 20.0 
(IBM Corporation, New York, NY, USA). Data were 
expressed as number, percentage, and mean plus stan-
dard deviation. The Kolmogorov-Smirnov test was ap-
plied to determine whether the data for variables in-
cluded in the analysis were normally distributed. The 
Mann-Whitney U test was used to compare age and 
pH values between the patient and control groups and 
the sexes, while the chi-square test was used to deter-
mine growth status between the patient and control 
groups. The growth status between the sexes between 
the patient and control groups was analyzed using 
Fisher’s exact test. p values <0.05 were regarded as sig-
nificant for all analyses.

Results

Ages in the patient group ranged from 18 to 57, with 
a mean age of 37.6±13.6. Ages in the healthy con-
trol group ranged from 18 to 54, with a mean age of 
30.2±11.4. No statistically significant difference was 
observed in terms of age between the patient and con-
trol groups (p=0.1; Mann-Whitney U value=179).

No growth occurred in 10 (40%) patients in the SD 
patient group and in 10 (50%) healthy control group 
members. Coagulase-negative staphylococci and diph-
theroid bacilli, representing normal flora elements, 
grew in 15 patients in the SD group and 10 (50%) 
healthy control group members (Table 1). The dif-
ference between the two groups was not significant 
(p=0.5; chi-square value=0.45).

Patient group pH values ranged between 4.17 and 
4.89, with a mean value of 4.47±0.2. pH values in the 
healthy control group ranged between 4.33 and 4.94, 
with a mean pH of 4.63±0.2. The difference between 
the two groups was statistically significant (p=0.01; 
Mann-Whitney U value=145) (Table 2).

Table 1. Isolated microorganisms

Patients Control group p value Chi-square value

Microbiological evaluation  
(isolated microorganisms)

Coagulase (-) staphylococci
Dipheroid bacilli

Coagulase (-) staphylococci
Dipheroid bacilli 0.5 0.45
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pH values in the patient group with normal floral 
bacteria growth in culture ranged between 4.17 and 
4.89, with a mean value of 4.43±0.2. The pH values of 
the healthy control group with normal flora bacteria 
ranged between 4.33 and 4.74, with a mean value of 
4.51±0.1. The difference between the two groups was 
not statistically significant (p=0.14; Mann-Whitney U 
value=49) (Table 3).

Discussion

Since SD is a frequently seen chronic skin disease that 
may be refractory to treatment and that has a damag-
ing psychosocial impact on patients, it has been the 
subject of considerable research. The EAC can also be 
affected in diseases with widespread skin involvement, 
such as SD, allergic dermatitis, atopic dermatitis, and 
psoriasis8. Seborrheic dermatitis frequently causes pru-
ritus when it affects the EAC, and pruritic ears were 
present in approximately 90% of the patients in the 
present study.

Malassezia species are part of the normal skin flora in 
humans. These species can cause pityriasis versicolor, 
Malassezia folliculitis, SD, and atopic dermatitis9,10. 
No growth of Malassezia species was observed in the 
present study.

The EAC is normally slightly acidic, with a pH value of 
approximately 4–6. Micro-organisms are, therefore not 
easily able to colonize this region. However, infection 
may occur under conditions such as sterile equipment 
not being employed during ear cleaning or pH increas-
ing due to frequent contact with water. Dampness pre-
pares the ground for infection by numerous micro-or-
ganisms, particularly fungi11,12. External auditory canal 
pH was acidic in both the patient and control groups 

in the present study. External auditory canal pH values 
were also acidic among individuals with normal floral 
bacteria growing in EAC culture in both groups. On 
the basis of these findings, it may be concluded that SD 
has no effect on EAC pH.

The two micro-organisms most frequently isolated 
from the EAC are the normal flora elements coagu-
lase-negative staphylococci and diphtheroid bacilli 
(Corynebacteria spp.)11,13. Coagulase-negative staphy-
lococci and diphtheroid bacilli (Corynebacteria spp.) 
also grew in patients with SD and members of the 
healthy control group in the present study. P. aeru-
ginosa is a micro-organism with high mortality and 
morbidity that spreads rapidly and causes malignant 
(invasive) otitis externa, particularly in individuals 
with immune suppression, such as malignancy, in DM 
patients, and the elderly14,15. P. aeruginosa was not iso-
lated in the present study since cases from this patient 
group were not included.

Stroman et al.5 reported gram-positive growth at a rate 
of 92% in EAC and cerumen cultures from normal 
healthy individuals, gram-negative growth at 1%, fun-
gus growth at 7%, and gram-positive growth at 93% in 
EAC isolates, gram-negative micro-organism growth 
at a rate of 4.5%, and fungal growth at 2.5%. The most 
commonly detected strain in both groups was coagu-
lase-negative S. auricularis, and detailed examination 
of both cerumen and EAC isolates revealed that simi-
lar micro-organisms exhibited very close growth rates5. 
The present study also detected predominant coagu-
lase-negative staphylococci and diphtheroid growth in 
SD patients and the healthy control group.

In addition to structural, environmental, and traumat-
ic factors leading to inflammatory changes, infectious 

Table 2. pH value of patients and control group

Patients Control group p value Mann-Whitney U value

pH
4.17-4.89

mean
4.47 ± 0.2

4.33-4.94
mean

4.63±0.2
0.01 145

Table 3. pH value of the patient and control group with growth

Reproductive ones

Patients Control group p value Mann-Whitney U value

pH
4.17-4.89

mean
4.43±0.2

4.33- 4.74
mean

4.51±0.1
0.14 49

Total 25 patients



Kafkas J Med Sci 2023; 13(3):215–218

218

 5. Stroman DW, Roland PS, Dohar J, Burt W. Microbiology of 
normal external auditory canal. Laryngoscope. 2001;111(11 Pt 
1):2054–9.

 6. Wiegand S, Berner R, Schneider A, Lundershausen E, Dietz A. 
Otitis Externa. Dtsch Arztebl Int. 2019;116(13):224–34.

 7. Navarro-Triviño FJ, Ruiz-Villaverde R. Successful treatment of 
erythematous-squamous disorders of the external auditory canal 
with tacrolimus and clotrimazole in otic oil: Our experience in 
25 patients. Dermatol Ther. 2020;33(6):14471.

 8. Browning GG. Aetiopathology of inflammatory conditions 
of the external and middle ear. In: Kerr AG, ed. Scott-Brown’s 
otolaryngology. Oxford: Butterworth-Heinemann, 1997:3–7.

 9. Nakabayashi A, Sei Y, Guillot J. Identification of Malassezia 
species isolated from patients with seborrhoeic dermatitis, 
atopic dermatitis, pityriasis versicolor and normal subjects. Med 
Mycol. 2000;38(5):337–41.

 10. Faergemann J. Pityrosporum species as a cause of allergy and 
infection. Allergy. 1999;54(5):413–9.

 11. Klein JO. Otitis Eksterna, Otitis Media and Mastoiditis. In: 
Mandell GL, Bennett JE, Dolin R, editors. Mandell, Douglas 
and Bennett’s Principles and Practice of Infectious Disease. 
Philadelphia: Churchill Livingstone, 2000:669–75.

 12. Stenfors LE, Raisanen S. Quantity of aerobic bacteria in the 
bony portion of the external auditory canal of children. Int J 
Pediatr Otorhinolaryngol. 2002;66(2):167–73.

 13. Karakuş MF, Arda HN, Ikinciogullari A, Gedikli Y, Coşkun S, 
Balaban N, et al. Microbiology of the external auditory canal in 
patients with asteatosis and itching. Kulak Burun Bogaz Ihtis 
Derg. 2003;11(2):33–8.

 14. Lasisi OA, Nwaorgu OG. Behavioural pattern of malignant 
otitis external:10-year review in Ibadan. Afr J Med Med Sci. 
2001;30(3):221–3.

 15. Grandis JR, Branstetter 4th BF, Yu VL. The changing face of 
malignant (necrotising) external otitis: clinical, radiological, 
and anatomic correlations. Lancet Infect Dis. 2004;4(1):34–9.

 16. Ozgirgin ON. Dış kulak enfeksiyonları. In: Celik O, ed. Kulak 
Burun Boğaz Hastalıkları ve Baş Boyun Cerrahisi. Istanbul: 
Turgut Yayıncılık, 2002:108–14.

 17. Olina M, Cametti M, Guglielmetti C, Gattoni M, Leigheb G, 
Pia F. External otitis. Recenti Prog Med. 2002;93(2):104–7.

 18. Brook I. Treatment of otitis externa in children. Paediatr Drugs. 
1999;1(4):283–9.

(bacterial, fungal, and viral) and reactive (eczema, SD, 
neurodermatitis, etc.) factors are also involved in oti-
tis externa16. This common disease affects 10% of the 
population, particularly in summer. The most com-
monly isolated bacterial agents are P. aeruginosa and 
S. aureus, while the most frequent fungal agents are 
Aspergillus and Candida albicans17,18. Patients with 
chronic or acute otitis externa were excluded from the 
present study.
The principal limitation of the present study is the low 
number of patients. Further extensive studies investi-
gating the effect of SD on the pH and microbiology of 
the EAC are now needed.

Conclusion
Seborrheic dermatitis is a chronic skin disease whose 
etiology is not yet fully understood. External auditory 
canal involvement is common in patients diagnosed 
with SD, and these patients present to ENT and der-
matology clinics due to pruritus. Seborrheic dermatitis 
was found to cause no change in EAC microbiology or 
EAC pH in the present study.
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