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Figure  3  Genetic  detection.  Sanger  sequencing  of  peripheral  blood  revealing  a  novel  heterozygous  splicing  mutation  c.1840-1G>A

in intron  19 of  ATP2C1  in  the  patient,  and  a  wild-type  sequence  in  his  parents.
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Amelanotic melanoma with
neural lesion simulating
leprosy⋆

Dear  Editor,

Amelanotic/hypomelanotic  melanoma  (AHM)  is  a  subtype  of
cutaneous  melanoma  with  little  or  no  pigment  on  macro-

⋆ Study conducted at the Division of Dermatology, Hospital das
Clínicas, Faculty of Medicine, Universidade de São Paulo, Ribeirão
Preto, SP, Brazil.

scopic  inspection  and  dermoscopic  evaluation,  or  absence
of  melanin on  histopathology.  It  is  a rare  entity,  with
variable  frequency,  between  0.4%  and  27.9%,  but  possibly
underestimated.1

The  absence  of  pigmentation  and clinical  criteria  for  sus-
pected  melanoma,  and  the morphological  variability  of AHM
possibly  lead  to  erroneous  and  late  diagnosis.1,2 AHM  can
mimic  a variety  of benign  and  malignant  diseases  of  different
etiologies,  whether  inflammatory  or infectious,  in addition
to  neoplasias.1,2

An  81-year-old  woman  was  referred  with  suspected  lep-
rosy  due  to  loss  of  strength  and  dropping  of  her left  hand
two  months  before  and  asymptomatic  lesions  on  her  left

603

https://doi.org/
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2022.12.012&domain=pdf
https://databases.lovd.nl/shared/genes/ATP2C1
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00062-X/sbref0025
https://orcid.org/0000-0002-8702-0738
https://orcid.org/0000-0002-6206-1306
https://orcid.org/0000-0003-4508-4570
https://orcid.org/0000-0001-6032-1373
https://orcid.org/0000-0002-5673-3858
mailto:15816098248@163.com
https://doi.org/10.1016/j.abd.2022.12.011
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2022.12.012&domain=pdf


LETTER  - CLINICAL

Figure  1  (A)  Shiny  pink  nodules  and papules  in the  left  elbow  area,  representing  and  in-transit  metastases;  (B)  Magnetic  resonance

imaging showing  a  nodular  image  next  to  the  left  axillary  vascular-nervous  bundle,  suggestive  of  neoplasm.

Figure  2  (A)  Neoplasm  consisting  of  basophilic  cells,  forming  well-developed  nests  and  masses  that  infiltrate  the  dermis,  without

affecting the  epidermis  (Hematoxylin  &  eosin,  ×40  and  ×100);  (B)  Cells with  eosinophilic  cytoplasm  and  pleomorphic  nuclei,

vesicular chromatin  (red  arrow),  evident  nucleoli  (blue  arrows)  and frequent  atypical  mitoses  (black  arrows);  (Hematoxylin  &  eosin,

×40 and  ×100).

elbow  three  years  before.  The  examination  showed  a group
of  pink papules  and  nodules,  slightly  shiny,  not adhered  to
deeper  planes,  with  polymorphic  vessels  on  dermoscopy,  on
the  side  of  the  elbow (Fig.  1A);  a deficit  in arm  abduc-
tion  and  extension  of  the  left  elbow,  wrist  and fingers;
and  a  palpable  5-cm  mass  in  the left  armpit.  Magnetic  res-
onance  imaging  showed  an expansive  lesion involving  the
left axillary  vascular-nervous  bundle  (Fig.  1B);  electroneu-
romyography  showed  severe  damage  to  the  radial  nerve.
Histopathological  analysis  showed  lentiginous  proliferation
of  atypical  melanocytes,  arranged  in confluent  nests  in  the
epithelium  and in  pagetoid  migration  to the  upper  layers  of
the  epidermis.  The  dermis  was  infiltrated  by  a neoplasm  of
pleomorphic  cells  with  vesicular  nuclei  and  basophilic  cyto-

plasm  with  evident  nucleoli,  arranged  in  nests  and blocks,
compatible  with  nodular  melanoma  of  the skin  (Fig.  2),  pre-
senting  satellite,  and  in-transit  metastases  in the left  arm.
Regional  metastasis  was  confirmed  by biopsy  of  the  mass
involving  the left  axillary  neurovascular  bundle,  thus  defin-
ing  the  initial  staging  in  TxN3cM1.  Immunohistochemistry
was  positive  for  S100,  CEA,  and  Melan-A  (Fig.  3), and  neg-
ative  for  HMB-45  and  tyrosinase.  Treatment  with  interferon
was  started  (3,000,000  IU,  three  times  a  week),  axillary
radiotherapy  was  refused by  family  members,  and  survival
was  ten  months.

Clinically,  red,  pink  or  erythematous  lesions  represent
almost  70%  of AHMs,  but  they  may  be  normochromic.1 The
papulonodular  form  predominated  in 58%  of  cases.1 Among
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Figure  3  Immunohistochemistry  revealing  positive  staining  for  S100  (A)  and  Melan-A  (B).

other  clinical  forms  of AHM,  there  is  the erythematous  mac-
ule  with  epidermal  changes  on  skin  exposed  to  the sun,
and  the  normochromic  dermal  plaque  without  epidermal
changes.3 All  histopathological  subtypes  can  be  found  among
AHMs:  nodular,  acral  lentiginous  and subungual,  superficial
spreading  and  lentigo  maligna.1---4

Despite  the absence  of melanin-containing  structures,  in
some  cases,  it is  possible  to  observe  residual  pigmentation
and  a  vascular  pattern  on  dermoscopy,  not perceptible  to
the  naked  eye.1,5 Different  vascular  morphologies  have  been
recognized  in AHMs:  irregular  linear,  serpentine  (polymor-
phic),  dotted  and  staple-shaped  vessels,  as well  as  milky-red
areas,  and  white  structures  and  lines.5 However,  the  vas-
cular  pattern  in association  with  the  history  and clinical
findings,  and  particularly  the histopathological  and  immuno-
histochemical  analyses  are  necessary  for diagnosis.1

Female  gender,  nodular  and unclassified  histopatholog-
ical  subtypes,  increased  Breslow  thickness,  presence  of
mitoses,  severe  solar  elastosis,  and  absence  of coexist-
ing  nevus  have  been  associated  with  AHM.2 The  presence
of  mitoses,  regardless  of  Breslow  thickness,  suggests  that
AHMs  may  grow  more  quickly  presenting  more  advanced
tumor  stages  and  shorter  survival,  when compared  to  pig-
mented  melanoma.2 Notably,  patients  with  AHMs  were  more
likely  to  be  misdiagnosed  compared  to  those  with  pigmented
melanomas.4 These  aspects  require  a  high  index  of  suspicion
to  potentially  minimize  late  diagnosis  at advanced  stages  of
the  disease.
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Autosomal dominant
monilethrix with incomplete
penetrance due  to  a novel
KRT86 mutation in  a Chinese
family�

Dear  Editor,

Monilethrix  (OMIM  158000),  also  known  as  beaded  hair,  is
a  rare  hereditary  hair disorder,  characterized  by  abnormal
hair  shafts  with  periodic  nodes  and  internodes,  hair fragility,
follicular  hyperkeratosis,  and  sparseness  of  hair.1 Classically,
it  is  caused  by  autosomal  dominant  mutations  in basic  hair
keratin  genes  KRT86, KRT83  and  KRT81.2 Rarely,  an autoso-
mal  recessive  mutation  in  the DSG4  gene may  contribute
to  the  disease.3 Here,  we  present  a  two-generation  Chi-
nese  family  with  autosomal  dominant  monilethrix  due  to  a
novel  heterozygous  missense  mutation  in KRT86  (c.1226T>C,
p.Leu409Pro).

The  proband  (II-2)  was a  30-year-old  woman.  She  devel-
oped  sparse,  short, and  fragile  hairs  with  apopecia  since
infancy  (Fig.  1A).  There  were  numerous  keratotic  follicular
papules  on her occipital  area (Fig. 1B).  The  secondary  hair,
eyebrow,  eyelashes,  fingernails,  and  systemic  examination
were  all  normal.  Dermoscopic  examination  showed  typical
beading  and  nodes  (Fig.  1C). Under  light  microscopy,  the  hair
shaft  showed  characteristic  elliptical  nodes and  intermit-
tent  constrictions  (Fig.  2A).  Scanning  electron  microscopy

Figure  1  Clinical  features  and  dermoscopy  of  the  proband.  The  proband  exhibited  sparse  hair (A)  and  follicular  hyperkeratosis

(B). Dermoscopy  of  the  proband  showed  typical  beading  and  nodes  (C).

� Study conducted at the Department of Dermatology, Zhejiang
University School of Medicine Second Affiliated Hospital, Hangzhou,
Zhejiang, China.

revealed  that  cylindrical  hair  had  a segmental  structure
with  periodic  nodules  and narrow  parts:  width of the nod-
ules  was  0.09---0.11  mm  and width  of  the constriction  was
0.05---0.08  mm.  The  parallel  longitudinal  ridge  and  groove
could  be seen  on  the surface  similar  to  the bark-like
appearance,  and an  erosion-like  structure  appeared  on  the
cross-section  (Fig.  2B).  Histopathological  examination  of  the
affected  scalp  showed  hyperkeratosis,  decreased  hair  folli-
cle  density,  infiltration  of  chronic  inflammatory  cells  around
the  follicular  unit  with  plugging  (Fig.  3).

Her  father  aged  58  years  also  had  noticeable  hair  loss
with  less  marked  follicular  papules  (Fig.  4A---B). Dermoscopy
revealed  hair  fragility  and  breakage  (Fig.  4C).  Her  younger
brother  aged  17  years  was  born  with  full  hair  and  seemed
to  have a  normal  hair  appearance,  while  his  hairs  were  also
coarse  and lusterless  with  slight  follicular  hyperkeratosis  on
the  scalp. Dermoscopy  revealed  apparent  moniliform  hair.
Her  mother  had  normal  hair  on  clinical  and dermoscopic
examination.

After  obtaining  written  informed  consent,  peripheral
blood  samples  were taken  from  the  family  for  Whole-Exome
Sequencing  (WES).  The  WES  result  showed  a  novel  heterozy-
gous  missense  mutation  (c.1226T>C,  p.Leu409Pro)  in exon
7  of  the KRT86 gene  in  all  three  affected  family members
(Fig.  5),  which  resulted  in  a  leucine  to  proline  substitution.

Monilethrix  is a structural  defect  of  the  hair  shaft,  usu-
ally  caused  by  mutations  in genes  encoding  hair  keratins.
KRT86  and KRT81  are  the most  common  involved  genes.4

In  the present  study,  the  identified  mutation  c.1226T>C  in
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