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Fox-Fordyce Disease With an  Atypical
Clinical Presentation�

Enfermedad de Fox-Fordyce con presentación
clínica atípica

To  the  Editor:

Fox-Fordyce  disease  (FFD),  or  apocrine  miliaria,  is  a rare
inflammatory  disease  of  the apocrine  glands  characterized
by  the  presence  of  pruritic  follicular  papules  in apocrine-
rich  areas  of the  skin.  We  present  a  case  of  histologically
confirmed  FFD  with  extensive  involvement  of  2 unusual  sites,
the  chest  and abdomen.

A  39-year-old  woman  was  referred  for  evaluation  of  an
asymptomatic  rash  that  had  appeared  2  years  earlier.  There
was  no  significant  personal  or  family  medical  history.  The
rash  had  first  appeared  in  the  presternal  area  and  had  then
spread  over  the abdomen  to  the  pubic  region.  The  rash
consisted  of  multiple  minute  nonconfluent  red-to-yellow

Figure  1  A,  Multiple  minute  nonconfluent  red-to-yellow  papules  on the  chest  and abdomen.  B,  The  axillae  were  not  involved.

� Please cite this article as: Ballester I, López-Ávila Á, Ortiz S. Enfermedad de Fox-Fordyce con presentación clínica atípica. Actas
Dermosifiliogr. 2013;104:832---834.

papules  on  the breasts  and  especially  the  lower  chest  and
abdomen,  as  far  as  the pubic  region  (Fig.  1).  The  axillae,
areolae,  and genitals  were uninvolved.

Histologic  examination  of  a papule  from  the  lower
presternal  region  revealed  dilatation  and  hyperkeratotic
plugging  of  the follicular  infundibulum,  which was  sur-
rounded  by  abundant  foamy  histiocytes  (xanthomized
macrophages)  (Fig.  2); a  mild-to-moderate  periadnexal
chronic  lymphocytic  inflammatory  response;  and  clusters  of
apocrine  cells,  with  a  tendency  to  cystic  dilatation,  between
the  reticular dermis  and  hypodermis  (Fig.  3).

There  were  no  relevant  findings  in  the  blood  panel  and
the basic  hormone  panel,  which  included  testosterone,
dehydroepiandrosterone  sulfate,  progesterone,  estradiol,
luteinizing  hormone,  and follicle-stimulating  hormone.

No  improvement  was  noted  after  successive  attempts  at
topical  treatment  with  tretinoin,  corticosteroids,  and clin-
damycin.

FFD  was  first  described  by  Fox  and  Fordyce  in 1902.1 This
rare  skin condition  is  most  common  in women  aged  13  to  35
years.  The  etiology  and  pathogenesis  of  FFD  are  unknown,

dx.doi.org/
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0050
mailto:benigno.monteagudo.sanchez@sergas.es
dx.doi.org/10.1016/j.adengl.2012.07.036
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
mailto:deysycieza@gmail.com
dx.doi.org/10.1016/j.adengl.2012.08.022
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
mailto:ahernandez_hnj@yahoo.es
dx.doi.org/10.1016/j.adengl.2012.08.023
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0005
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0010
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0015
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0020
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0025
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0030
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0035
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0040
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
http://refhub.elsevier.com/S1578-2190(13)00215-1/sbref0045
mailto:oyelamos@santpau.cat
dx.doi.org/10.1016/j.adengl.2012.10.014


CASE  AND  RESEARCH  LETTERS  833

Figure  2  Dilatation  and  hyperkeratotic  plugging  of  the  follic-
ular infundibulum  surrounded  by  an  abundance  of  xanthomized
macrophages  (hematoxylin-eosin,  original  magnification  ×50).

although  genetic,  endocrine,  environmental,  and  metabolic
factors  have  been  proposed.2 Plugging  of  the apocrine  duct
at  its  point  of  entry  in the follicular  infundibulum  appears  to
be  the  chief  factor  involved  in the development  of FFD.  Plug-
ging  is  thought  to  cause  secretions  to  accumulate  and  then
extravasate  into  the  infundibulum  and the peri-infundibular
dermis,  leading  to  a  secondary  inflammatory  response  that
largely  consists  of macrophage  recruitment.3

Clinical  presentation  usually  includes  multiple  white-
to-yellow  follicular  papules  symmetrically  located  in
characteristic  regions  with  an abundance  of  apocrine
glands.4 Lesions  are  frequently  pruritic  and  worsen  in the
summer  months  and  at times  of  emotional  stress.  Involved
areas  show  little  body  hair  growth  and  no  sweating.

FFD  chiefly  manifests  in  areas  rich  in  apocrine  glands:
the  axillae,  mammary  areolae,  periumbilical  region,  mons
pubis,  labia  minora,  scrotum,  foreskin,  perianal  region,  free
margins  of  the eyelids,  and  external  ears. Apocrine  glands
are  sparsely  present  in all other  skin  regions,  especially
the  trunk  and head,5 but  FFD  has  only occasionally  been
reported  in  sites  other  than  those  listed.  Unusual  reported
locations  include  the presternal  and  periumbilical  regions
and  internal  surface  of  the thighs.6,7

The  defining  histopathologic  features  of FFD  vary
widely.  Descriptions  include  dilatation  and  hyperkeratosis
of  the  follicular  infundibulum,  spongiosis  and  dyskerato-
sis  of  the  infundibular  epithelium,  vacuolar  degeneration
of the  dermoepidermal  junction,  presence  of  periadnexal
inflammatory  lymphocytic  infiltrate,  parakeratosis  of  the
infundibular  epithelium  in the  form  of  cornoid  lamellae,

Figure  3  Chronic  periadnexal  lymphocytic  inflammatory  infil-
trate and dilated  clusters  of  apocrine  cells  (hematoxylin-eosin,
original  magnification  ×50).

dilatation  of  the apocrine  glands,  and  perifollicular  xan-
thomatosis.  The  last  is  considered  among  the  most
characteristic  findings.3,8,9

Generally  speaking,  treatment  of  FFD  is  less  than  satis-
factory,  and  the condition  is  typically  chronic.6 Treatment
approaches  used with  varying  results  include  topical  and
intralesional  corticosteroids,  topical  or  systemic  retinoids,
topical  antibiotics  (such  as  clindamycin),  oral  contracep-
tives,  and  topical  pimecrolimus.10 Highly  refractory  cases
have  sometimes  led to surgical  treatment,  including  elec-
trocoagulation,  excision,  and liposuction.

In  conclusion,  we believe  that FFD  should  be consid-
ered  in the differential  diagnosis  of  any  progressive  rash
of  red-to-yellow  papules  on  the chest  or  abdomen.  Clin-
ically  similar,  easily  confused  conditions  more  frequently
described  at these  sites  include  syringomas,  steatocystoma
multiplex,  or  lichen  nitidus,  and  distinguishing  them  from
FFD  requires  the correlation  of  both  clinical  and  histologic
findings.
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Whitish Plaque on the  Soft Palate�

Placa blanquecina en el paladar blando

To  the  Editor:

Secondary  syphilis  is  known  as  the great  imposter  because
of  its  many  mucocutaneous  presentations.  While  oral  lesions
occur  in  up  to 30%  of  patients,  mucosal  involvement  only
is  rare.  Oral  lesions  include  plaques,  macules  and  papules,
nodules,  and  ulcers.1

We  report  a  case  of  secondary  syphilis  with  mucosal
involvement  only.

The  patient  was  a  34-year-old  man  with  human  immu-
nodeficiency  virus  (HIV)  infection  under  treatment  with
antiretrovirals  who  presented  with  asymptomatic  whitish
plaques  on the  fauces.  The  lesions  had  grown  slowly  in
size  over  8 months  and  there  was  no  bleeding.  Of  note,
2  years  earlier,  coinciding  with  the diagnosis  of  HIV  infec-
tion,  the  patient  was  also  diagnosed  with  latent  syphilis
(VDRL  titer  of  1:16)  by  the  infectious  diseases  department.
He  was  prescribed  doxycycline  100 mg  for  14  days  because
of  a  possible  allergy  to  penicillin.  At  the  time,  the phys-
ical  examination  revealed  an  irregular  whitish  plaque  on
the  soft  palate,  the left tonsil,  and  the uvula  that  could
not  be  removed  by  scraping  (Fig.  1).  There  were  no  other
lesions  of interest.  Considering  the history  of  recurrent  ton-
sillitis  and  the  lack  of  response  to  antibiotics,  a  biopsy  of
the  palatine  tonsils  was  performed  in the  ear,  nose,  and
throat  department;  the results  suggested  candidiasis  and
treatment  was  started  with  antifungals,  but  there  was  no
improvement  in  the lesions.  Two  months  later,  a biopsy
of  the  soft  palate  performed  in the  maxillofacial  surgery
department  revealed  a marked  neutrophilic  exudate  with
signs  of  epithelial  regeneration  and  a slight  inflammatory
infiltrate  (Fig.  2).  Cultures  of respiratory  secretions  were
repeatedly  negative  for bacteria  and  fungi.  Given  the per-
sistence  of  the  lesions,  the patient  was  referred  to the

� Please cite this article as: Solano-López G, de Argila D, Fraga
J, García-Diez A. Placa blanquecina en el paladar blando. Actas
Dermosifiliogr. 2013;104:834---835.

dermatology  department.  Based  on  the  patient’s  history  and
the  clinical  suspicion  of  secondary  syphilis,  the  above  biopsy
samples  were  submitted  for  immunohistochemical  analy-
sis with  polyclonal  Treponema  pallidum  antibody  (Biocare

Figure  1 Irregular  whitish  plaque  on the  soft  palate.

Figure  2  Biopsy  of soft  palate  showing  a  marked  neutrophilic
exudate  with  signs  of  epithelial  regeneration  and  a  slight  inflam-
matory infiltrate  (hematoxylin-eosin,  original  magnification  ×

200).
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