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Abstract 
White piedra is a superficial, chronic, asymptomatic mycoses caused by yeast 
fungi of the genus Trichosporon. It affects the hair, especially of the head, less 
frequently of the pubis, perineum, armpit, beard, mustache, eyebrows and 
eyelashes, and is characterized by the formation of soft nodules or fungal 
clusters. It affects all age groups and both sexes, predominantly women. Di-
agnosis is made by direct examination of the affected hair and culture on Sa-
bouraud dextrose agar. The identification of species occurs through more 
specific identification procedures, such as mass spectrometry (MALDI-TOF) 
and PCR). The objective of this work is to report two cases of familial white 
piedra caused by T. inkin identified by PCR. 
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1. Introduction 

White piedra is a superficial, chronic, and asymptomatic mycosis, caused by 
yeast-like fungi belonging to the genus Trichosporon. Involvement of the hair 
shaft occurs, mainly head hairs and less frequently on public hairs, perineum, 
axilla, beard, moustache, eyebrows, and eyelashes. White piedra is characterized 
by the presence of nodular, soft, and whitish fungal masses. All age groups and 
both genders are involved, mainly women. Traditionally diagnosis is by micro-
scopic observation of hair nodules, dermoscopy and culture on Sabouraud dex-
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trose agar. Identification of causal fungi is determined by biochemical tests, cur-
rently, another more specific identification procedures such as mass spectrome-
try (MALDI-TOF) and molecular biology (PCR). Therapy mainly consists topi-
cal (shampoo) and systemic azolic derivates [1] [2]. 

We do not know its magnitude (incidence, prevalence), geographic distribu-
tion and in members of the same family, only by case reports or systematic re-
views, it is not mandatory notification in the health sector, it is frequently con-
fused and managed as head lice [3] [4] [5]. We present 2 cases in a family diag-
nosed by molecular biology 

2. Case Report 

Case 1 
A 7-year-old female, a resident of Acapulco, Guerrero, she has an 8-month 

history with whitish structures in her hair, was treated treatment for head lice 
without improvement. 

Examination revealed a normal-looking scalp, abundant, long hair with white 
nodules were identified throughout the hair, with a predominance in the occi-
pital region (Figure 1(A)), which were better observed with wet hair. To the 
touch, the concretions are rough, soft consistency. 

Case 2 
A 52-year-old female, grandmother of the first case, with diabetes mellitus 2, 

upon examination, numerous concretions of a soft consistency adhered to the 
hair (Figure 1(B)), onset 5 months ago accompanied by itching in the occipital 
region, without previous treatment. 

The time interval between cases was 6 months, history of long hair, habit of 
tying it up wet and living in the same house. 

Clinically, it corresponds to white piedra, and samples of parasitized hair were  
 

 
Figure 1. Numerous white piedra lesions along the hair shaft in both cases. 
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taken. A direct examination was performed with 20% potassium hydroxide, and 
abundant yeasts were observed surrounding the hair (Figure 2(A) 40×), and closer 
up conglomerates of round or slightly polymorphic yeast cells (Figure 2(B) 100×). 

Cultures were performed on Sabouraud dextrose agar without antibiotics, de-
veloping whitish colonies, rough surfaces and soft consistency (Figure 2(C)) and 
microscopic examination with lactophenol blue (Lacto-phenol® Delasco, Coun-
cil Bluffs) revealed septate hyphae and numerous globular cells (Figure 2(D)). 

Based on history clinic, direct examination of the parasitized hair and pheno-
typic characteristics of the culture, both isolates were identified as Trichosporon 
sp. To determine the involved species, a polymerase chain reaction test followed 
by sequencing was performed. 

Molecular Identification. DNA extraction. From a monosporic culture aged 
seven days on SDA, fungal mass was harvested by filtration and macerated in the 
presence of liquid nitrogen. After the Exgene Plant SV kit (GeneAll Biotechnol-
ogy, Germany) was used following the manufacturer’s instructions. Quality of 
DNA was verified in a 0.8% agarose gel and quantified by spectrometry (Epoch 
Bio Tek Instruments). The PCR was targetting the ITS region according to 
White et al. [6] conditions. The oligonucleotides used were: ITS1: 5' tcc gta ggt 
gaa cct gcg g - 3'; ITS4: 5' tcc tcc gct tat tga tat gc - 3'. Mix reaction in a 50 µL fi-
nal volumen contained: buffer 1×; 2 mM MgCl2; 0.25 mM dNTP's (Invitrogen); 
2 µM oligonucleotides; 3.5 U polymerase taq recombinant (ThermoScientific); 
100 ng DNA. Cycling temperatures were 96˚C for 5 min; 30 cycles of de 94˚C for 
30 s, 58˚C for 30 s, 72˚C for 30 s; final extension 72˚C for 5 min. Isolate from the 
first case gave an amplicon of about 600 bp and from the second one of 800 bp.  

 

 
Figure 2. (A) Microscopic examination with KOH 20%, fungal nodules along the hair 
shaft 40×; (B) Magnification 100×; (C) Culture on Sabouraud dextrose agar, cerebriform 
colony; (D) Septate hyphae, abundant globular cells lactophenol blue 100×). 
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Both products were purified using the DNA Clean & Concentrator-5 kit (Zymo 
Research) (Figure 3). PCR products were sent to sequencing in two senses to 
Molecular Biology Laboratory from Faculty of Higher Studies, Cuautitlan Cam-
pus, UNAM, using the ABI3130/3130×l Genetic Analyzer (Applied biosys-
tems/Hitachi, Foster city, CA, USA. Sequences were compared in the GenBank 
database, and both showed 100% of identity with Trichosporon inkin (isolates 
CDCF 2096, CDCF2090, CDCF 2102, SCAU167; Sequence IDs: MN809445.1, 
MN809442.1, MN809448.1, MF135530.1, respectively). 

The treatment was to wash the hair daily with 2% ketoconazole shampoo, ob-
serving improvement after one month, followed by three months, with no re-
lapses. 

3. Discussion 

White piedra was first described as a fungal disease by Beigel in 1865, who iso-
lated the fungus from a wig, but Rabenhorst gave it the name Pleurotus beigelii 
[7]. In 1890 Behrend described another case affecting the beard and the isolated 
microorganism received the name of Trichosporon ovoides. In 1902 Vuillemin 
named all species so far described as T. beigelii [8]. In 1994, Gueho et al. rear-
ranged the genus Trichosporon in six species: T. asahii, T. cutaneum, T. aste-
roides, T. mucoides, T. inkin and T. ovoides. [9]. Currently, based on several 
phenotypic, biochemical, and molecular studies, there are about 51 Trichospo-
ron species, from which 16 have clinical relevance [8]. 

A systematic literature review was conducted using PubMed, Embase, Aca-
demic, SciELO, Google and Virtual Library to 6 June 2022 using the words 
“white piedra”, “white piedra scalp”, “white piedra mycoses”, “piedra blanca cu-
ero cabelludo”, “couro cabeludo de pedra branca”. 

A total of 9 articles reporting 14 cases of white piedra of the hair from 2004 to 
date [2] [3] [4] [5] [10] [11] [12] [13] [14], with the following distribution by 
country: Brazil 8, United States of America 2, India 2, Peru 1 Qatar. From avail-
able data in this review 8 were adults (57%) with an age range of 20 to 36 years 7  

 

 

Figure 3. Purified PCR products from ITS region run in agarose gel 1.5%. M: 100 bp 
weight molecular marker; 1) patient from first case; 2) patient from second case. 
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females and 1 male, in children 6 (43%) range of 3 to 9 years, 5 female and 1 
male; the causal agent in 8 was T. inkin and 1 by T. ovoides. 

The patients were treated with topical azoles and/or systemic triazoles. There 
is no consensus on the treatment of this mycosis, El Attar et al. [15] compared 
three therapy modalities: 1) topical azoles, 2) topical and oral azole; and 3) topi-
cal azole and oral terbinafine. The percentages of cure were in 1) 50% in 12 
weeks; 2) 75% in four weeks; 3) 60% in eight weeks, the combination of topical 
and oral azolic drugs showed to be the best therapy. 

In 2012 in Brazil Richini et al. [5] published the case of a family with white 
piedra in members of the same family (mother and 2 children) diagnosed by 
molecular biology, our case in grandmother and granddaughter is the second 
and the first in Mexico. 

The differential diagnosis of white piedra includes black piedra, trichobacteri-
osis, pediculosis capitis and hair casts [2]. 

4. Conclusions 

Case reports of familial white piedra are few, this is the second by Trichosporon 
inkin diagnosed by molecular biology in Latin America and the first in Mexico. 

It is important to sensitize the clinical doctors that when faced with a sus-
pected case of head lice, one of the differential diagnoses is white stone and that 
molecular biology is the gold standard for identifying the etiological agents. 

Ethics Declaration 

Written informed consent was obtained from the mother of the minor and the 
grandmother for the publication of the cases and clinical images. 

Authors’ Contribution  

Marina Romero-Navarrete, Aureliano Castillo-Solana: Design, manuscript 
writing, clinical study of the patients and sampling of the infected hair. 

Francisca Hernandez-Hernandez, Brianda Stephanie Herrera-Ramírez, 
Erika Córdova-Martínez: Molecular phenotypic study and data analysis. 

Roberto Arenas: Revision of technical aspect of the manuscript. 
All authors read and approved this final version of the manuscript. 

Declaration of the Information Availability 

The data that support the findings of this report are available in Pubmed. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Bonifaz, A., Tirado, S.A., Araiza, J., Rodríguez, L.A., Guzmán, S.D., Gutiérrez, M.S. 

https://doi.org/10.4236/aim.2022.127027


M. Romero-Navarrete et al. 
 

 

DOI: 10.4236/aim.2022.127027 384 Advances in Microbiology 
 

and Castrejón, L. (2019) White Piedra: Clinical, Mycological, and Therapeutic Ex-
perience of Fourteen Cases. Skin Appendage Disorders, 5, 135-141.  
https://doi.org/10.1159/000493374  

[2] Gaurav, V., Grover, C., Das, S. and Rai, G. (2022) White Piedra: An Uncommon 
Superficial Fungal Infection of Hair. Skin Appendage Disorders, 8, 134-137.  
https://doi.org/10.1159/000517807  

[3] Fischman, O., Bezerra, F.C., Francisco, E.C., da Silva, F.C., Nishikaku, A.S., Cavalcanti, 
S.D., et al. (2014) Trichosporon inkin: An Uncommon Agent of Scalp White Piedra. 
Report of Four Cases in Brazilian Children. Mycopathologia, 178, 85-89.  
https://doi.org/10.1007/s11046-014-9750-8  

[4] Marques, S.A., Richini-Pereira, V.B. and de Camargo, R.M.P. (2012) White Piedra 
and Pediculosis Capitis in the Same Patient [Piedra branca e pediculose capitis no 
mesmo paciente]. Anais Brasileiros de Dermatologia, 87, 786-787.  
https://doi.org/10.1590/S0365-05962012000500023  

[5] Richini, P.V.B., Camargo, R.M., Bagagli, E. and Marquez, S.A. (2012)  White Pie-
dra: Molecular Identification of Trichosporon inkin in Members of the Family. Re-
vista da Sociedade Brasileira de Medicina Tropical, 45, 402-404.  
https://doi.org/10.1590/S0037-86822012000300025  

[6] White, T.J., Bruns, T., Lee, S. and Taylor, J. (1990) 38—Amplification and Direct 
Sequencing of Fungal Ribosomal RNA Genes for Phylogenetics. In: Innis, M.A., 
Gelfand, D.H., Sninsky, J.J. and White, T.J., Eds., PCR Protocols: A Guide to Me-
thods and Applications, Academic Press, Cambridge, 315-322.  
https://www.sciencedirect.com/science/article/pii/B9780123721808500421 
https://doi.org/10.1016/B978-0-12-372180-8.50042-1  

[7] Rippon, J.W. (1988) Superficial Infections. In: Wonsiewicz, M. and Kilmer, D., Eds., 
Medical Mycology: The Pathogenic Fungi and the Pathogenic Actinomycetes, W.B. 
Saunders Company, Philadelphia, 154-168. 

[8] Mariné, M., Brown, N.A., Riaño-Pachón, D.M. and Goldman, G.H. (2015) On and 
under the Skin: Emerging Basidiomycetous Yeast Infections Caused by Trichospo-
ron Species. PLOS Pathogens, 11, e1004982.  
https://doi.org/10.1371/journal.ppat.1004982  

[9] Guého, E., Improvisi, L., de Hoog, G.S. and Dupont, B. (1994) Trichosporon on 
Humans: A Practical Account. Mycoses, 37, 3-10.  
https://doi.org/10.1111/j.1439-0507.1994.tb00277.x  

[10] Taj-Aldeen, S.J., Al-Ansari, H.I., Boekhout, T. and Theelen, B. (2004) Co-Isolation 
of Trichosporon inkin and Candida parapsilosis from a Scalp White Piedra Case. 
Medical Mycology, 42, 87-92. https://doi.org/10.1080/1369378032000141453  

[11] Shivaprakash, M.R., Singh, G., Gupta, P., Dhaliwal, M., Kanwar, A.J. and Chakra-
barti, A. (2011) Extensive White Piedra of the Scalp Caused by Trichosporon inkin: 
A Case Report and Review of Literature. Mycopathologia, 172, 481-486.  
https://doi.org/10.1007/s11046-011-9454-2  

[12] Goldberg, L.J., Wise, E.M. and Miller, N.S. (2015) White Piedra Caused by Trichospo-
ron inkin: A Report of Two Cases in a Northern Climate. British Journal of Dermatolo-
gy, 173, 866-868. https://doi.org/10.1111/bjd.13824  

[13] Ramírez-Soto, M.C., Andagua-Castro, J., Quispe, M.A. and Aguilar-Ancori, E.G. 
(2019) Cases of White Piedra of the Hair on the American Continent: A Case Re-
port and a Systematic Literature Review. Journal of the European Academy of Der-
matology and Venereology, 33, e14-e16. https://doi.org/10.1111/jdv.15112  

[14] Liu, M. and Ortega-Loayza, A.G. (2019) White Concretions on the Hair Shaft. Cu-

https://doi.org/10.4236/aim.2022.127027
https://doi.org/10.1159/000493374
https://doi.org/10.1159/000517807
https://doi.org/10.1007/s11046-014-9750-8
https://doi.org/10.1590/S0365-05962012000500023
https://doi.org/10.1590/S0037-86822012000300025
https://www.sciencedirect.com/science/article/pii/B9780123721808500421
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://doi.org/10.1371/journal.ppat.1004982
https://doi.org/10.1111/j.1439-0507.1994.tb00277.x
https://doi.org/10.1080/1369378032000141453
https://doi.org/10.1007/s11046-011-9454-2
https://doi.org/10.1111/bjd.13824
https://doi.org/10.1111/jdv.15112


M. Romero-Navarrete et al. 
 

 

DOI: 10.4236/aim.2022.127027 385 Advances in Microbiology 
 

tis, 103, E8-E9. 

[15] El Attar, Y., Atef Shams Eldeen, M., Wahid, R.M. and Alakad, R. (2021) Efficacy of 
Topical vs Combined Oral and Topical Antifungals in White Stone of the Scalp. Jour-
nal of Cosmetic Dermatology, 20, 1900-1905. https://doi.org/10.1111/jocd.13769 

https://doi.org/10.4236/aim.2022.127027
https://doi.org/10.1111/jocd.13769

	Familial White Piedra Caused by Trichosporon inkin
	Abstract
	Keywords
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusions
	Ethics Declaration
	Authors’ Contribution 
	Declaration of the Information Availability
	Conflicts of Interest
	References

