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Abstract
Background:  White  piedra  is  a  disease  caused  by  some  species  of  the  genus  Trichosporon. A  case
of white  piedra  was  investigated,  whose  molecular  examination  identified  Cutaneotrichosporon
(Trichosporon)  debeurmannianum  as  the  causative  agent.
Methods:  Scanning  electron  microscopy  (SEM)  was  used  to  examine  the  affected  hairs,  as  well  as
the fungal  colony  of  C.  debeurmannianum  obtained  from  the  hairs.  For  comparative  purposes,
a colony  of  Trichosporon  mucoides  obtained  from  a  mycotheque  was  also  examined.
Results: Examination  of  the  affected  hairs  using  SEM  easily  demonstrates  nodules  on  the  hair
shaft with  a  predominance  of  rounded  yeast-like  structures,  adhered  to  each  other  by  a
cementing  substance.  Examination  of  the  C.  debeurmannianum  colony  demonstrates  signifi-
cant adhesion  between  the  fungal  cells  by  a  reticular  extracellular  matrix.  Examination  of  the
T. mucoides  colony  obtained  from  a  mycotheque  demonstrates  a  small  production  of  fibrillar
substance  between  the  blastoconidia.
Discussion:  Examination  of  the  colony  obtained  from  the  piedra  showed  significant  formation
of extracellular  matrix,  adhering  to  and  covering  the  fungal  structures,  forming  a  biofilm.  This
matrix must  correspond  to  the  cementing  substance  described  in  the  condition.
Conclusion:  The  synthesis  of  the  extracellular  matrix  must  be  crucial  in  the  formation  of  white

piedra nodules.
© 2025  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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Examination  of  the  affected  hairs  with  SEM  easily  demon-
H.L.  Almeida  Jr.,  T.M

ntroduction

he  genus  Trichosporon  comprises  yeast-like  basidiomycete
ungi  (forming  blastoconidia  and  hyphae),1---3 with  more  than
0  described  species,  which  cause  dermatoses  and  oppor-
unistic  infections.

The  genus  received  this  name  (Trichos-hair  and  sporon-
pores)  because  it  was  first  described  from  white  piedra
odules  by  Beigel  in  1865,  and  was  later  named  Trichosporon
eigelii.1,2 Currently,  the  main  causes  of  disease  in  humans,
ccording  to  the  new  taxonomy,  are:  T.  asahii, T.  asteroides,
.  cutaneum,  T.  mucoides,  T.  inkin  and  T.  ovoides.1

Fungi  of  this  genus  cause  superficial  mycoses  such  as
hite  piedra  and  onychomycosis,  with  the  latter  being  usu-
lly  caused  by  T.  cutaneum,  but  they  also  cause  systemic
nfection,  being  the  second  cause  of  fungal  septicemia  in
ematologic  oncology  patients,  with  a  frequency  lower  only
han  that  of  the  genus  Candida  spp.1

White  piedra  is  a  condition  generally  caused  by  some
pecies  of  the  genus  Trichosporon, such  as  T.  cutaneum,
.  inkin, T.  ovoides,  and  T.  loubieri.  It  is  characterized  by
mall  nodules  that  form  on  the  hair  shaft  and  can  affect
arious  regions  of  the  body,  such  as  the  beard,  scalp,  pubic
air,  armpits,  and  eyebrows.  Long  hair  could  facilitate  its
ccurrence  and  it  is  more  common  in  children.3---5

This  genus  has  undergone  numerous  reclassifications
n  recent  years.6,7 The  fungus  Cutaneotrichosporon  (Tri-

hosporon)  debeurmannianum, also  called  Trichosporon
ebeurmannianum  by  some  authors,  was  identified  in  2001,8

nd  has  already  been  described  as  causing  skin  infection.9,10

Figure  1  (A)  Colony  with  creamy  aspect.  (B)  Optical  microsc
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sis,  E.C.  Faria  et  al.

 case  of  white  piedra  and  the  respective  fungal  culture
ere  assessed,  whose  molecular  examination  identified  C.
ebeurmannianum  as  the  cause  of  the  condition.

ethods

air  affected  by  a  case  of  white  piedra  was  examined  using
canning  Electron  Microscopy  (SEM)  with  a  Jeol  microscope,
SM-6610LV  at  Centro  de  Microscopia  do  Sul  -  CEMESUL  -
URG,  as  well  as  the  fungal  colony  obtained  from  the  hair
ulture  on  Sabouraud  dextrose  agar.  For  comparative  pur-
oses,  a  colony  of  Trichosporon  mucoides,  obtained  from  the
ycotheque  of  Instituto  de  Medicina  Tropical  de  São  Paulo,
as  also  examined.

The  hair  was  examined  after  gold  metallization.  To  exam-
ne  the  colonies,  a small  section  of  the  culture  obtained  was
emoved,  fixed  in  glutaraldehyde,  dehydrated  and  subse-
uently  submitted  to  gold  metallization.

esults

he  colony  obtained  from  the  affected  hairs  showed  a  typ-
cal  yellowish-creamy  appearance  (Fig.  1A).  Examination
f  the  culture  with  optical  microscopy  revealed  yeast-like
tructures  (blastoconidia)  and  some  filaments  (Fig.  1B).
opy  ---  predominance  of  blastoconidia  with  some  hyphae.

trates  the  nodules  at  low  magnification  (Fig.  2A).  At  high
agnification,  well-formed  nodules,  and  incipient  lesions

re  observed  (Fig.  2B).  Detailed  examination  of  the  nod-
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Figure  2  SEM  of  white  piedra  ---  (A)  Low  magnification  identifying  nodules  in  the  hair  (×130).  (B)  Detail  of  the  nodule,  with  initial
l ing  clusters  of  blastoconidia  (×2,200).  (D)  High  magnification  with
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esion on  the  left  (×1,100).  (C)  High  magnification  demonstrat
etail of  blastoconidia  on  the  surface  (×10,000).

les  shows  their  formation  with  a  predominance  of  rounded
east-like  structures,  similar  to  the  findings  of  optical
icroscopy,  adhered  to  each  other  by  a  cementing  substance

Fig.  2C---D).
Examination  of  the  C.  debeurmannianum  colony  with  SEM

lso  demonstrates  a  predominance  of  rounded  structures,
s  seen  under  optical  microscopy,  and  at  low  magnification,
dhesion  between  these  structures  by  an  extracellular  net-
ork  is  observed;  the  hyphae  show  a  lower  production  of

his  network  (Fig.  3).  Detailed  examination  shows  significant
dhesion  between  the  rounded  cells,  sometimes  forming
lusters  that  resemble  ‘‘acini’’  (Fig.  4);  the  blastoconidia
ppear  well  surrounded  by  the  extracellular  matrix  (Fig.  5).
n  some  fields,  this  extracellular  network  hides  the  yeast-like
tructures,  compacting  them  in  this  matrix  (Fig.  6).  Some
yphae  were  also  seen  with  this  extracellular  matrix  (Fig.  7).

A  comparison  at  similar  magnifications  shows  the  sim-
larity  between  the  white  piedra  nodule  and  the  C.
ebeurmannianum  culture  (Fig.  8).
The  SEM  examination  of  the  T.  mucoides  colony  obtained
rom  the  mycotheque  shows  filaments  and  blastoconidia,
ithout  the  formation  of  the  evident  extracellular  matrix
dhering  the  fungal  cells  to  each  other  (Fig.  9A),  as  seen  in

t
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igure  3  SEM  of  the  C.  debeurmannianum  colony  with  a  pre-
ominance  of  blastoconidia  and  some  hyphae  (×1.400).
he  colony  obtained  in  the  present  case  of  white  piedra.  At
igh  magnifications,  it  was  possible  to  observe  a  small  pro-
uction  of  a  fibrillar  substance  between  the  blastoconidia
Fig.  9B).
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Figure  4  SEM  of  the  C.  debeurmannianum  colony  ---  detail
of the  blastoconidia  adhered  by  reticular  extracellular  matrix,
forming  clusters  resembling  acini  (×5.500).

Figure  5  SEM  of  C.  debeurmannianum  colony  ---  (A)  High
magnification  of  blastoconidia  covered  by  extracellular  matrix
(×6,000).  (B)  Detail  of  covered  blastoconidia,  adhered  to  each
other  (×8.500).

Figure  6  SEM  of  C.  debeurmannianum  colony  ---  detail
of dense  extracellular  matrix  covering  the  blastoconidia
(×13.000).
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igure  7  SEM  of  the  C.  debeurmannianum  colony  ---  detail  of
he extracellular  matrix  formation  also  by  hyphae  (×7.000).

iscussion

he  findings  from  the  examination  of  the  piedra  nodule
n  this  report  are  similar  to  previously  published  findings
egarding  its  ultrastructure,  with  hyphae  (in  sections  with
ransmission  electron  microscopy  analysis)  and  spores  sur-
ounded  by  a  cementing  substance  on  the  surface,  in  the
EM  analysis.11

Regarding  the  examination  of  the  colony  obtained  from
he  index  case  presented  herein,  a significant  formation  of
xtracellular  matrix  was  observed,  adhering  to  and  cover-
ng  the  fungal  structures,  forming  a  biofilm.  This  matrix
ust  correspond  to  the  cementing  substance  described  in

he  condition.
Biofilm  formation  was  first  demonstrated  in  the  1970s
nd  is  characterized  by  an  extracellular  matrix  with  embed-
ed  etiological  agents.12,13 It  must  have  the  function  of
rotecting  the  etiological  agents  against  ultraviolet  radia-
ion,  extreme  temperatures  and  pH,  salinity  and  pressure,
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Figure  8  SEM  ---  comparative  demonstration  of  the  similarity
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Figure  9  SEM  of  T.  mucoides  colony  ---  (A)  Fungal  filaments
and blastoconidia  not  adhered  by  extracellular  matrix  (×1,500).
(B) Detail  of  blastoconidia  with  discrete  extracellular  matrix
production  (×7.000).
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etween  the  appearance  of  the  white  piedra  nodule  (A;  ×2,500)
nd the  C.  debeurmannianum  colony  (B;  ×2.200).

nd  may  also  be  involved  in  resistance  to  antibiotics  and
ntifungals.12 It  may  be  formed  by  polysaccharides,  pro-
eins,  or  fats.12

Several  fungi  of  dermatological  interest  have  been
escribed  as  biofilm  formers,  such  as  T.  rubrum  and  T.  men-
agrophytes,  and  in  the  genera  Aspergillus, Candida  and
ryptococcus.14---16

Biofilm  formation  has  also  been  reported  in  relation  to
he  genus  Trichosporon,17---20 and  interspecies  variation  has
een  found,  which  can  be  classified  as  weak,  medium  or
trong  biofilm  producers.17 In  a  publication  with  a  series  of
3  strains  of  Trichosporon  obtained  from  urinary  samples,
round  10%  were  medium  biofilm  producers  and  the  majority
ere  weak  producers.19 With  T.  asahii  obtained  from  blood
ulture,  it  was  experimentally  demonstrated  that  the  fun-
us  adheres  to  culture  plates  and  begins  to  produce  biofilm
ithin  a  few  hours.20

An  experimental  investigation  has  demonstrated  that
everal  species  of  Trichosporon  can  adhere  to  hair,  forming
iedra.21

Possibly,  strains  with  low  production  of  extracellular

atrix  may  not  form  the  piedra  nodule,  as  this  would  be

ecessary  to  form  the  hair  concretion.  Similar  to  what  was
emonstrated  here,  with  the  intense  production  of  extra-
ellular  matrix  by  the  colony  obtained  from  affected  hair,

a
p
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n  contrast  to  the  low  production  of  extracellular  matrix  by
.  mucoides  obtained  from  the  mycotheque,  it  is  also  pos-
ible  that  this  strain  kept  frozen  in  the  mycotheque  may
ave  modified  the  likelihood  of  producing  the  extracellular
atrix.
The  formation  of  the  cementing  substance  firmly  adhered

o  the  hair  and  of  the  biofilm  could  be  responsible  for  the
low  response  to  the  topical  or  systemic  antifungal  therapy
n  white  piedra.

It is  suggested  that  extracellular  matrix  synthesis  plays
 crucial  role  in  the  firm  adhesion  of  fungal  cells  to  each
ther,  resulting  in  the  formation  of  piedra  nodules,  as  it  has
lso  been  demonstrated  with  the  etiological  agent  of  black
iedra.22 These  SEM  findings  should  be  expanded  to  include
ore  species  of  Trichosporon, whether  piedra-forming  or
ot.
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