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 We report a rare case of kerion celsi of the scalp caused by  Microsporum gypseum  in a boy 
1 month after he received dermatoplasty for a scalp injury from a road accident. Species 
identifi cation was performed by observation of morphologic and biochemical characteristics 
and sequencing of the internal transcribed spacers (ITS) 1 and 2. Treatment with oral ter-
binafi ne and topical naftifi ne-ketoconazole cream after washing the hair with ketoconazole 
shampoo was effective.  

  Keywords   kerion celsi  ,   Microsporum gypseum  ,   scalp wound
ic.oup.com
/m

m
y/article/49/1/90/1391931 by guest on 25 M

ay 2023
     Introduction 

 Kerion celsi is a type of tinea capitis often caused by the 

zoophilic dermatophyte  Microsporum canis  [1,2].  M. gypseum  

is geophilic and rarely infects the scalp. In the treatment 

of kerion celsi, anti-fungal medicine can be used, but inci-

sion and drainage should be avoided [3]. Our case of kerion 

celsi was caused by  M. gypseum , and the lesions appeared 

after a dermatoplasty.   

 Case report 

 A 4 ½ -year-old boy (weight 18.5 kg) had developed papu-

les and nodules on the right side of the scalp of 20 days 

duration. He had been wounded in a road accident and had 

lost a small part of the scalp over the right temporal region 

6 weeks before he came to our clinic. The wounds had been 

contaminated by the road soil. Four weeks before presenta-

tion he had received a head fl ap skin graft under general 

anaesthesia. About 7 days after the operation, papules and 

nodules started to appear in the right scalp area. He then 

consulted another dermatologist and was treated with local 

use of fusidic acid cream without success, after which he 

came to our clinic. 
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 Physical examination showed that a triangle-shaped area 

of the scalp approximately 10 cm in length, which had 

originally been located on the right cupula, had shifted to 

above the right temporal region. The donor site of the right 

cupula had been covered by a full-thickness skin graft from 

the left lower quadrant. There was a soft lump about 3 cm 

in diameter located in the posterior segment of the right 

lateral margin of the right temporal region skin fl ap with a 

small ulcer on it. Numerous red swellings and nodules had 

coalesced to form a large lesion about 10 � 7 cm 2  located 

on the scalp over the right temporal and right occipital 

regions. The lesions had a clear boundary and were associ-

ated with hair loss (Fig. 1a, b, c). The patient had no fever, 

experienced no remarkable pain, and was otherwise 

healthy.   

 Laboratory examination 

 Analysis of the patient ’ s blood gave the following results 

(normal values are in parentheses): white blood cell count 

11.59 � 10 9 /l (4 – 10 � 10 9 /l), consisting of 67.3% segmented 

neutrophils (50 – 70%) and 21% lymphocytes (20 – 40%). 

Hemoglobin level was 106 g/l (120 – 160 g/l) and hemat-

ocrit 32% (40 – 50%). Mean corpuscular volume was 75.6 fl  

(80 – 100 fl ). Mean corpuscular hemoglobin was 24.8 pg 

(27 – 32 pg), and platelet count was 366 � 10 9 /l (100 –

 300 � 10 9 /l). Biochemical testing showed that liver 

enzymes, renal function, and electrolyte levels were all 
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within normal limits. A culture of the secretion from the 

ulcer in the lesion tested negative for bacteria.   

 Mycological examination 

 The affected hair and excretion from the ulcer were taken 

and prepared with a potassium hydroxide (KOH) solution 

for direct examination. We found fungal hyphae inside the 

hair root and spores outside the hair shaft (Fig. 2a). Fifteen 

days after incubation at room temperature, a small fl uffy col-

ony around the hair shaft sample could be seen in primary 

culture on Sabouraud glucose agar (SDA) slants supple-

mented with cycloheximide (500 mg/l) and chloramphenicol 

(50 mg/l). Thirty-four days after incubation, a buff colony, 

about 6 mm in diameter, with a cottony, white center and 

white hyphal border, was observed (Fig. 2b). In the secondary 

culture, 34 days after incubation fl at, cinnamon-brown and 

very powdery colonies around 9 cm in diameter (Fig. 2d) 

appeared that were colored orange on the reverse side (Fig. 

2e). Slide culture revealed fusiform, rough, thin-walled 

macroconidia with 5 – 7 septa and club-shaped microconidia 

located along the hyphae (Fig. 2f). A urease test was per-

formed by incubating the strains on a urea agar slant (Oxoid 

Ltd, Hampshire, UK) at 28 ° C, after which they were 

assessed every day for 7 days. The strains turned the 

medium-pink within 7 days (Fig. 2c), but  in vitro  hair per-

foration tests were negative.   
© 2011 ISHAM, Medical Mycology, 49, 90–93
 Scanning electron microscopic (SEM) 

observation 

 Seven-day-old SDA cultures were examined by SEM (FEI-

INSPECT F). The sample was fi xed in 2% glutaraldehyde 

for 4 h at 4 ° C, dehydrated through six gradations of alcohol 

solution (30%, 50%, 70%, 80%, 90%, 100% progressively) 

for 15 min each, the material was soaked in isoamyl acetate 

for 30 min. and after drying, it was gilded in a vacuum 

chamber. SEM observations indicated abundant fusiform 

macroconidia, the outer walls of which had become rough 

and spiny projections could be seen (Fig. 2g). No micro-

conidia were observed.   

 Molecular identifi cation 

 The DNA of the isolated strain was extracted according to 

the method described by Makimura [4]. We used the universal 

fungal primers ITS1 (5 ′ -TCCGTAGGTGAACCTGCGG) 

and ITS4 (5 ′ -TCCTCCGCTTATTGATATGC) (Shanghai 

Invitrogen Biotech Co. Ltd, China) for amplifi cation. The 

target section was the regions of the small and large nuclear 

rDNA sequences, the entire intervening ITS1 region, the 5.8S 

rDNA gene, and the ITS2 region [5]. Each 50  μ l reaction 

mixture contained 25  μ l of PCR pfuMix (dATP, dCTP, 

dGTP, dTTP, and pfuDNA  Taq  polymerase; Beijing 

Tiangen Biotech Co. Ltd, China), 2  μ l of each primer, 4  μ l 
Fig. 1 A soft lump about 3 cm in diameter located in the lateral margin of the skin fl ap with a small ulcer on it (a). Numerous red swellings and 

nodules coalesced to form large lesions in the scalp associated with hair loss (b, c). After 72 days of treatment with oral terbinafi ne, topical naftifi ne-

ketoconazole cream, and ketoconazole shampoo, the lesions were resolved, leaving residual scarring alopecia (d, e, f).
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of the DNA sample, and 17  μ l of ddH 2 O. The PCR mixture 

was denatured at 94 ° C for 2 min, followed by 35 cycles of 

denaturation at 94 ° C for 30 s, annealing at 47 ° C for 15 s, 

extension at 72 ° C for 1 min, and fi nal extension at 72 ° C 

for 10 min. The amplifi cation products were detected as a 

single band by 2% agarose gel electrophoresis followed by 

UV irradiation. The gel was then sent to Invitrogen Life 

Tech nologies for DNA purifi cation and bidirectional 

sequencing. The sequences were aligned (BIOEDIT, http://

www.mbio.ncsu.edu/) and deposited in GenBank with the 

accession number GU348990. Using the Blast 2 Sequences 

tool (http://www.ncbi.nlm.nih.gov/blast/bl2seq/wblast2.

cgi), we found the DNA sequences of the nuclear ribo-

somal ITS region of the isolated fungi shared a homology 

of 99% with  M. gypseum  EF581132.1 (DDBJ/ EMBL/

GenBank accession No. EF581132.1). Our isolate was 

identifi ed as  M. gypseum  based on these sequence data.   

 Diagnosis, treatment, and prognosis 

 We had established that the etiologic agent was  M. gypseum  

based on morphologic features, biochemical test results and 

molecular methods. The patient was diagnosed as kerion celsi 

and started in June 2009 on oral terbinafi ne (Beijing Novartis 

Pharmaceutical Ltd) (125 mg/day) therapy, in addition to 

topical use of a cream containing 1% naftifi ne hydrochloride 

and 0.25% ketaconazole (Chongqing Huapont Pharmaceuti-

cal Co., Ltd) after daily use of 2% ketoconazole shampoo 

(Triatop, Xian-Janssen Pharmaceutical Ltd). The red 
swellings and nodules started gradually subsiding and culture 

for the dermatophyte became negative 2 weeks after treat-

ment. Thirty-seven days later, the red swellings had mostly 

subsided and after 56 days the lesion had signifi cantly resolved, 

and the dosage of terbinafi ne was decreased to 125 mg per 

two days. The low dose of terbinafi ne was continued for 16 

days until the treat ment was completed. The patient was cured 

clinically and mycologically 72 days after initiation of treat-

ment without adverse drug-related events. The patient ’ s hair 

grew back partially, and he has not experienced any recur-

rence of swelling within a 2-month follow-up (Fig. 1d, e, f).   

 Discussion 

  M. gypseum  is a geophilic dermatophyte that is distrib-

uted all over the world. We had previously reported a case 

of facial tinea corporis after trauma in an infant due to  M. 
gypseum  [6]. Our patient had sustained a road accident 6 

weeks before he came to our clinic and his wound had 

been contaminated with soil. These events suggest that 

the etiologic agent,  M. gypseum , had been in the soil as 

it is geophilic and that surgical disinfection of the wound 

through debridement failed to eliminate the fungus. How-

ever, in the present case, we observed mycelia in the hair 

root and spores outside the hair shaft, although  M. gyp-
seum  is known to be an ectothrix. The morphologic fea-

tures of  M. gypseum  are similar to those of  M. fulvum  [7], 

requiring the use of molecular methods to differentiate 

the two and confi rm our identifi cation [8]. The dosage of 
Fig. 2 Hyphae inside the hair root and spores outside the hair shaft (�400) (a). Primary culture on SDA 28°C: a yellowish colony with a white center 

and villiform margins and surface in 34 d (b). Urease test was positive (c). Secondary culture on SDA 28°C in 34 d: fl at, light brown and very powdery 

colonies (d) and orange reverse pigmentation (e). Spindle-shaped, thin-walled macroconidia with 5–7 compartments and club-shaped microconidia 

located along the hyphae. (�400) (f). SEM: Fusiform macroconidia with rough outer wall and spiny projections (�3000) (g).
© 2011 ISHAM, Medical Mycology, 49 90–93
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terbi nafi ne used in our patient ’ s treatment was 6.7 mg/

kg/d, slightly higher than what was suggested. According 

to Devliotou-PD, this higher dosage could lead to more 

effective results [9]. Topical application of naftifi ne-keto-

conazole cream after use of ketoconazole shampoo was 

used to wash out and kill the etiologic agent on the sur-

face of the hair. Following treatment, our patient was 

cured clinically and mycologically without any side 

effects or recurrence within a 2-month follow up.  
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