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Postgraduate  Program  in  Pathology,  Faculty  of  Medicine,  Universidade  Estadual  Paulista,  Botucatu,  SP,  Brazil
CEDAP,  Centro  de  Diagnósticos  Anátomo-Patológicos,  Joinville,  SC,  Brazil
Instituto  Nacional  de  Ciência  e  Tecnologia  em  Biologia  do  Câncer  Infantil  e  Oncologia  Pediátrica  ---  INCT  BioOncoPed,  Brazil
Department  of  Pathology,  Rede  D’Or/São  Luiz  Hospital,  São  Paulo,  SP,  Brazil
Santa  Casa  de  Misericórdia  de  São  Paulo,  São  Paulo,  SP,  Brazil
Imagepat  Anatomia  Patológica  Ltda,  Salvador,  BA,  Brazil
Centro  de  Ciências  da  Saúde,  Universidade  Federal  de  Roraima,  Boa  Vista,  RR,  Brazil
Laboratório  de  Patologia  de  Roraima,  Boa  Vista,  RR,  Brazil

eceived  11  December  2024;  accepted  27  January  2025
vailable  online  3  July  2025

KEYWORDS
Dermatology;
Guideline;

Abstract  The  guidelines  project  of  the  Brazilian  Society  of  Pathology  aims  to  disseminate  rec-
ommendations  for  pathologists,  surgeons,  and  clinicians,  based  on  solid  data  from  the  literature
and through  adaptations  of  international  guidelines  to  the  reality  of  Brazilian  physicians.  This
article is  the  result  of  the  efforts  of  a  group  of  pathologists,  members  of  the  Dermatopathology
Melanoma;
Microscopy;
Pathology

Committee  of  the  Brazilian  Society  of  Pathology,  focused  on  melanocytic  diseases,  who,  through
topics, established  pertinent  recommendations  for  clinicians  and  surgeons  for  the  accurate  diag-
nosis of  melanocytic  lesions  suspected  of  melanoma.  This  article  aims  to  clarify  the  best  way  to
perform excision  in  cases  of  suspected  melanocytic  lesions,  as  well  as  the  pre-analytical  care

� Study conducted at the Brazilian Society of Pathology, São Paulo, SP, Brazil.
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related  to  the  material,  how  to  interpret  the  anatomopathological  report,  and  the  situations  in
which immunohistochemical  and  molecular  studies  can  be  auxiliary  tools  for  diagnosis  and/or
therapy.
© 2025  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/
by/4.0/).
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ccording  to  data  from  the  Global  Cancer  Observatory
GLOBOCAN),  in  2022,  331,647  new  cases  and  58,645  deaths
rom  cutaneous  melanoma  were  identified1;  the  primary
kin  tumor  is  the  most  lethal  and  there  is  a  tendency  for
ncreased  mortality  from  this  neoplasm  in  the  elderly  Brazil-
an  population.2 Moreover,  national  data,  in  agreement  with
he  international  literature,  indicate  an  increase  in  the  inci-
ence  of  melanoma  cases  in  a  time  series,3,4 with  stability
f  histological  subtypes  that  show  early  invasive  behavior,
hich  corresponds  to  a  considerable  fraction  of  specific
ortality.3 Patients  with  clinically  suspicious  pigmented  skin

esions  should  preferably  undergo  (whenever  possible)  surgi-
al  excision  (excisional  biopsy),5 since  the  diagnosis  remains
natomopathological,  despite  all  the  advances  in  molecular
athology  and  in-vivo  imaging  tools  regarding  the  knowl-
dge  of  these  neoplasms.6 As  is  also  the  case  with  most
alignant  neoplasms  in  other  sites,  an  accurate  early  diag-

osis  of  cutaneous  melanoma  is  associated  with  a  better
rognosis.7,8 In  addition,  the  creation  of  standardized  pro-
ocols  for  collection,  preparation,  analysis,  and  structured
eports  is  essential  for  the  correct  monitoring  of  these
atients9 and  to  ensure  the  integrity  of  the  material  for
ossible  complementary  studies  (immunohistochemical  and
olecular  ones),  when  applicable.
It is  worth  noting  that  this  guideline  was  developed  by  the

razilian  Society  of  Pathology  (SBP,  Sociedade  Brasileira  de
atologia),  which  created  a  working  group  of  experts  in  the
rea  to  evaluate  the  literature,  Brazilian  legislation,  classic
ooks,  and  international  recommendations  to  propose  a  pro-
ocol  oriented  to  the  reality  of  health  care  in  the  country.
hese  recommendations  will  be  published  in  two  articles,
ith  similar  and  complementary  content.  The  present  arti-
le  was  written  with  a  focus  on  clinicians  and  surgeons,
hile  another  article,  aimed  at  pathologists,  will  be  pub-

ished  in  the  journal  Surgical  and  Experimental  Pathology,
f  SBP.  The  present  article  aims  to  clarify  the  best  way  to
erform  excision  in  cases  of  suspicious  melanocytic  lesions,
s  well  as  the  pre-analytical  care  with  the  material,  how
o  interpret  the  anatomopathological  report,  and  the  situa-
ions  in  which  immunohistochemical  and  molecular  studies
an  be  auxiliary  tools  for  diagnosis.  Table  1  shows  the  list  of
ll  recommendations  in  this  article.

urgical procedure

roviding  an  appropriate  biopsy  and  a  pertinent  clinical  his-

ory  is  essential  for  the  diagnosis  and  accurate  prognosis  of
elanoma.5 In  cases  of  lesions  suspected  of  melanoma,  an

xcisional  biopsy  with  exiguous  free  margins  should  be  the
referred  approach.  Occasionally,  an  incisional  biopsy  may

p
f
s
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e  considered  the  first  approach  in  very  large  lesions  or  in
esions  located  in  regions  of  aesthetic  or  functional  inter-
st.  Shaving  biopsy  is  expressly  contraindicated  because  it
ay  add  difficulties  to  the  histopathological  diagnosis  and,

n  the  future,  compromise  the  correct  determination  of  the
reslow  index  (thickness).10---12 The  use  of  the  Mohs  surgery
echnique  is  not  validated  for  the  approach  to  melanocytic
esions  and  may  also  compromise  the  accurate  diagnosis  of
hese  lesions.13

After  the  procedure,  the  biopsy/surgical  specimen  must
e  immediately  submerged  in  a  clean,  transparent,  wide-
outhed,  well-sealed,  and  accurately  identified  container

ontaining  buffered  formalin  (10%  buffered  formaldehyde)
n  a  volume  approximately  10  to  20  times  the  size  of  the
pecimen  (Fig.  1).  The  ideal  fixation  time  may  vary  between
ix  and  72  hours.  It  is  expressly  contraindicated  to  send
pecimens/biopsies  in  other  media  such  as  petroleum  jelly,
lcohol,  or  saline  solution.  All  of  these  measures  are  impor-
ant  to  maintain  the  morphological  integrity  of  the  tissue,
s  well  as  the  proteins  and  genetic  material  of  the  tumor
ells;  potential  future  targets  of  immunohistochemical  and
olecular  studies,  respectively.11 To  ensure  that  the  forma-

in  used  is  buffered,  direct  communication  with  the  person
n  charge  of  the  hospital  unit  or  with  the  partner  pathol-
gy  laboratory  is  suggested.  To  prevent  excessive  fixation
f  the  materials,  the  ideal  is  not  to  perform  surgical  exci-
ion  (excisional  biopsy)  on  the  eve  of  holidays,  or  even
n  the  late  afternoon  on  Fridays,  if  the  partner  laboratory
oes  not  have  processing  hours  on  Saturday.  Avoid  perform-
ng  surgical  excision  in  an  institution/clinic  that  does  not
ave  agile  flow  logistics  for  sending  samples  for  processing
nd  analysis  to  prevent  long  periods  of  exposure  to  forma-
in  and  material  overfixation.  It  is  important  to  highlight
he  impossibility  of  processing  and  diagnosing  skin  lesions
n  the  same  day  as  the  lesion  is  removed  since  the  min-
mum  time  for  fixation  and  histological  processing  must
e  taken  into  account.  It  is  also  essential  that  only  one
xcision  specimen  be  placed  in  each  container  to  allow
orrect  lesion  identification  with  the  final  histopathological
iagnosis.

Handling  of  the  surgical  specimen  after  removal  must  be
areful  to  prevent  causing  crushing  artifacts.14 The  use  of
lectrocautery  should  be  cautious,  since,  if  excessive,  it  may
mpair  the  assessment  of  the  lesion  edges.15

Recommendation  1:  In  cases  of  suspected  melanoma,
xcisional  biopsy  with  exiguous  margins  (1-3  mm)  should  be
he  preferred  approach.

Recommendation  2:  After  removal,  the  biopsy/surgical
pecimen  should  be  immediately  submerged  in  an  appro-

riate  container  containing  buffered  formalin  (10%  buffered
ormaldehyde)  in  a  volume  approximately  10  to  20  times  the
ample  size.
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Table  1  Summary  of  recommendations.

Recommendation  1  In  the  case  of  suspected  melanoma,  excisional  biopsy  with  exigous  margins  (1---3  mm)  should
be the  preferred  approach.

Recommendation  2  After  removal,  the  biopsy/surgical  specimen  should  be  immediately  submerged  in  an
appropriate  container  containing  buffered  formalin  (10%  buffered  formaldehyde)  in  a  volume
approximately  10  to  20  times  the  sample  size.

Recommendation  3 Clinical  information,  especially  patient  age  and  sex,  as  well  as  lesion  location  and  size,  are
essential  data  for  the  accurate  microscopic  diagnosis  of  melanocytic  lesions.

Recommendation  4  Whenever  possible,  include  all  the  material  sent  in  case  of  lesions  suspected  of  melanoma.
Clinicians  and  surgeons  are  advised  to  verify  whether  this  recommendation  was  followed  by
carefully reading  the  macroscopy  section  of  the  anatomopathological  report.

Recommendation  5  Immunohistochemical  studies  are  not  essential  for  the  microscopic  diagnosis  of  melanoma,
being reserved  for  selected  cases,  indicated  by  the  pathologist  in  the  report,  often  through
comments  and  notes.

Recommendation  6  Perioperative  examination  is  contraindicated  for  both  diagnosis  and  margin  evaluation  of
melanocytic  lesions.

Recommendation  7  Perioperative  examination  is  contraindicated  for  sentinel  lymph  node  evaluation  in  cases  of
cutaneous  melanoma.

Recommendation  8 Molecular  testing  to  detect  mutations  in  the  BRAF  gene  is  recommended  in  the  scenario  of
patients with  high-risk  stage  2,  3  and  4  melanoma,  using  a  sample  with  adequate  neoplastic
representation  and  a  molecular  te

Figure  1  The  correct  way  to  store  the  specimen  is  using  a
volume of  10%  buffered  formalin  greater  than  10---20  times  the
volume  of  the  specimen  (bottom  right  image).  It  is  not  accep-
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able to  send  the  material  without  formalin,  in  a  volume  that
oes  not  cover  the  specimen  in  its  entirety  or  in  a  volume  slightly
reater  than  the  volume  of  the  specimen.
equest for anatomopathological examination

n  the  absence  of  a  specific  request  form  from  the  labo-
atory,  the  request  may  be  performed  using  a  prescription
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chnique  duly  validated  by  the  laboratory.

orm  containing  the  physician’s  identification,  date  and  min-
mum  patient  identification  information  (always  consider  at
east  three  parameters,  for  example,  full  name,  date  of
irth  and  CPF  (Brazilian/Cadastro  de  Pessoa  Física)  or  other
dentification  document).16

It  is  essential  to  send  the  clinical  history  and  derma-
ological  description  of  the  lesion  (Fig.  2),  its  evolution,
esults  of  complementary  exams  and  diagnostic  hypothe-
es,  as  they  are  part  of  the  prerequisites  for  a  full  report
nd  may  influence  the  diagnostic  decision  in  the  case
f  melanocytic  lesions.  Sex,  location  of  the  lesion  and
atient  age  are  the  minimum  data  for  microscopic  analy-
is  without  which  a conclusive  and  adequate  diagnosis  is  at
isk.8,17,18

Among  the  most  relevant  data  for  the  analysis  of  a
elanocytic  lesion  are:  a)  Age:  Age  range  affects  the  inter-
retation  of  microscopic  findings.  For  example,  the  same
icroscopic  findings  that  would  lead  to  the  diagnosis  of

cral  melanoma  in  an  elderly  patient  may  not  character-
ze  malignancy  in  a  pediatric  patient.  b)  Location:  Benign
elanocytic  lesions  located  in  so-called  ‘‘special  sites’’

e.g.,  scalp,  genitalia,  breast  line,  auricule,  and  flexural
egions)  may  present  microscopic  and  dermoscopic  find-
ngs  simulating  malignancy  that  would  not  be  admissible  in
ther  anatomical  locations.  c)  Clinical  description  of  the
esion:  ABCDE  rule  (asymmetry,  borders,  color,  diameter,
nd  evolution),  as  well  as  any  other  relevant  information
e.g.,  increase  in  size,  changes  in  characteristics,  occur-
ence  of  trauma,  results  of  previous  biopsies,  appearance
f  ulceration,  mainly).  d)  Clinical  history:  Pregnancy,19 per-
onal  and  family  history  of  melanoma  and  dysplastic  nevi.  e)
ther  tests:  Description  of  dermatoscopy  and,  if  applicable,
ther  complementary  tests  (e.g.,  confocal  microscopy  and
ermline  genetic  testing)6,20,21 (Figs.  3  and  4).

Recommendation  3:  Clinical  information,  especially
atient  age  and  sex,  as  well  as  lesion  location  and  size,

re  essential  data  for  the  accurate  microscopic  diagnosis  of
elanocytic  lesions.
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Figure  2  Color  variation  in  melanocytic  lesions  reflects  the  location  of  the  melanin  pigment  in  the  skin.  The  schematic  drawing
shows the  correspondence  of  the  colors/tones  of  melanoma  in  the  dermoscopic  examination  according  to  the  melanin  deposit:  black
in the  stratum  corneum,  brown  in  the  basal  layer  of  the  epidermis,  and  bluish/gray  in  the  dermis.

Figure  3  Traumatized  nevi  are  a  good  example  of  the  need  for  clinical-pathological  correlation.  See  the  panoramic  image  of  a
nevus on  the  thigh  of  a  44-year-old  female  patient.  The  remaining  nevus  can  be  seen  on  the  left,  the  central  fibrosis  and  the  dermal
inflammatory  infiltrate  with  melanophages  on  the  right  (A)  Hematoxylin  &  eosin  ×40.  In  detail,  the  remaining  intradermal  nevus
and the  fibrosis  parallel  to  the  direction  of  the  epidermis,  Hematoxylin  &  eosin  ×200  (B).  In  detail,  the  inflammatory  infiltrate
w  atyp
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submitted  to  microscopic  analysis,  how  many  blocks  were
ith melanophages,  Hematoxylin  &  eosin  ×200  (C).  Presence  of
raumatized melanocytic  lesions,  Hematoxylin  &  eosin  ×400.

re-analytical laboratory evaluation

he  macroscopic  description  consists  of  measuring  the  skin
ragment  received  and  a  direct  but  detailed  description  of
he  identified  lesion  (Fig.  5).  Every  anatomopathological
eport  includes  the  macroscopic  description,  which  is  usu-
lly  found  just  below  the  clinical  information.  This  allows
orrelation  with  data  from  the  surgical  specimen  sent.  Ide-

lly,  the  specimen  should  be  included  in  its  entirety.  In  cases
f  very  large  and  clearly  advanced  lesions  (e.g.  amputation
roducts  with  evident  bone  infiltration),  detailed  sampling
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ical  proliferated  junctional  melanocytes,  a  common  finding  in

ay  be  an  option.  To  verify  whether  all  the  material  has
een  included,  one  should  simply  read  the  statement  at  the
nd  of  the  macroscopy.  It  is  also  possible  to  verify  in  the
acroscopic  description  how  many  paraffin  blocks  resulted

rom  the  material  inclusion,  which  must  be  identified.
See  below,  for  instance,  the  macroscopic  description  of

elanoma,  in  which  it  is  highlighted  that  all  the  material  was
enerated  from  the  specimen  (five  blocks),  and  how  many
ragments  were  placed  in  each  block  (blocks  1  and  2  contain
ix  fragments  and  the  other  blocks  contain  one  fragment
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Figure  4  Another  example  of  the  importance  of  anatomical-clinical  correlation:  intradermal  melanocytic  nevus  removed  for
aesthetic purposes  from  a  14-year-old  female  patient.  Panoramic  view  of  the  intradermal  nevus  (A),  Hematoxylin  &  eosin  ×40.
Melanocytes  arranged  in  nests  with  maturation  to  depth  (B)  Hematoxylin  &  eosin  ×100  and  no  signs  of  atypia  (C)  Hematoxylin  &
eosin ×200.  The  presence  of  atypical  deep  mitosis  in  the  center  of  

& eosin  ×1000.

Figure  5  Macroscopic  image  of  acral  melanoma  with  a
small discontinuous  lesion  (A)  and  a  large  tumor  component
(B). The  identification  of  satellites/microsatellites/cutaneous
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etastases  influences  staging  and  can  occur  through  detailed
acroscopic  examination.

ach):  ‘‘Approximately  circular  skin  fragment  measuring
.0  ×  2.5  ×  0.8  cm  showing,  in  the  center,  a  brownish  pig-
ented  lesion  with  irregular  borders,  with  blackened  areas

easuring  1.8  ×  1.2  cm  and  0.2  cm  from  the  closest  margin.
All  the  material  was  submitted  for  histological  analysis.

egend:  1:  Extremity  (6F);  2:  Extremity  (6F);  3:  Central  por-
ion  (1F);  4:  Central  portion  (1F);  5:  Central  portion  (1F)’’.
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the  image,  which  does  not  change  the  diagnosis,  Hematoxylin

Recommendation  4:  Whenever  possible,  include  all  the
aterial  in  case  of  lesions  suspected  of  melanoma.  Clin-

cians  and  surgeons  are  advised  to  verify  whether  this
ecommendation  was  followed  by  carefully  reading  the
acroscopy  section  of  the  anatomopathological  report.

icroscopy

ollowing  current  international  recommendations,10,11 the
elanoma  excision  report  should  contain  the  following
arameters:  histological  type;  Breslow  index  (maximum
umor  thickness)  measured  in  millimeters,  considering  only
ne  decimal  place  (after  the  period)  and  drawing  a  straight
ine  between  the  deepest  tumor  cell  and  the  most  superficial
ell  of  the  granulosa  layer;  presence/absence  of  ulcera-
ion;  mitotic  index  in  the  ‘‘hot  spot’’  with  the  mitosis  count
er  1  mm2 area;  angiolymphatic  invasion;  perineural  inva-
ion;  presence/absence  of  satellitosis;  presence/absence
f  associated  nevus;  surgical  margin  status  and  anato-
opathological  staging  (Figs.  6---8).  Margin  widening  is  part

f  melanoma  treatment  regardless  of  staging,  so  it  is  not
ecessary  to  measure  the  tumor  distance  in  relation  to
he  margin.  The  main  parameters  for  melanoma  staging
re  the  Breslow  index  and  the  presence  of  ulceration,
hich  define  cutaneous  melanoma  staging.10,11 A  recent

razilian  study  also  demonstrated  a  significant  association
etween  these  two  parameters  and  the  result  of  the  sentinel
ymph  node  and  patient  survival  with  invasive  cutaneous
elanoma.22 The  following  items:  Clark  level,  growth  phase,
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Figure  6  Example  of  a  structured  report.  It  is  important  to  note  that  some  cases  do  not  require  notes  and  services  have  the
autonomy to  adapt  the  structure  by  inverting  the  order  or  merging,  for  example,  microscopy  with  diagnosis.
6
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Figure  7  The  histological  section  (Hematoxylin  &  eosin  ×40)
shows  the  primary  melanoma  in  vertical  growth  (A)  and
microsatellite  (B)  in  the  dermis.  The  microsatellite  is  characte-
rized by  discontinuous  tumor  proliferation,  adjacent  to  the  main
tumor,  permeated  by  normal  tissue,  without  findings  of  inflam-
matory  infiltrate  or  fibrosis  that  could  suggest  tumor  regression.

Figure  8  The  histological  section  (Hematoxylin  &  eosin  ×40)
shows  melanoma  (A)  associated  with  intradermal  melanocytic
nevus  (B).  The  melanoma  is  characterized  by  nests  of  atypical
melanocytic  cells  without  signs  of  maturation  and  exhibit-
ing moderate  nuclear  pleomorphism  (A).  Below  (B)  small
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elanocytic  cells  can  be  observed,  scattered  throughout  the
ermis,  exhibiting  scarce  cytoplasm  and  no  cytological  atypia.

resence/absence  of  peri-  and  intratumor  inflammatory
nfiltrate  and  presence/absence  of  regression  have  been  los-
ng  value  in  recent  years,  and  are  no  longer  mandatory  in  the
eport.11

Ulceration  is  defined  by  the  combination  of  the  following
icroscopic  findings:  complete  loss  of  epidermis  (including

he  absence  of  stratum  corneum  and  basement  membrane);

vidence  of  reactive  changes  (e.g.,  presence  of  fibrino-
eukocyte  infiltrate);  and  thinning/effacement  or  reactive
yperplasia  of  the  adjacent  epidermis  in  the  absence  of
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ecent  trauma  or  surgical  procedure.11 If  the  ulceration
s  secondary  to  a prior  biopsy,  it  should  not  be  reported
nd/or  considered  for  staging  purposes.10,11 Unlike  invasive
elanomas,  the  presence  of  ulceration  does  not  alter  the

taging  of  cases  of  melanoma  ‘‘in  situ’’.10,11 Furthermore,
t  is  suggested  that  ulceration  extent  is  a more  accurate  pre-
ictor  of  survival  than  the  simple  presence  of  ulceration  in
ases  of  invasive  cutaneous  melanomas.23,24

Considering  the  latest  editions  of  the  World  Health
rganization  classification  of  skin  tumors,  the  histological
ubtype  definition  was  redefined  considering  the  car-
inogenesis  pathways  and  the  most  frequently  mutated
enes  in  each  histological  subtype.  In  general  terms,
he  four  most  common  subtypes  (superficial  spreading,
entigo  malignant  melanoma,  acral  and  nodular)  were
edivided  into:  melanoma  associated  with  chronic  sun  expo-
ure/high  cumulative  sun  damage  (which  includes  cases  of
entigo  malignant  melanoma  and  some  cases  of  nodular
elanomas),  melanoma  associated  with  intermittent  sun

xposure/low  cumulative  sun  damage  (which  includes  cases
f  superficial  spreading  melanoma  and  some  cases  of  nodular
elanomas)  and  acral  melanomas  for  which  the  relationship
ith  sun  exposure  is  not  yet  clear.  Some  less  common  types,

uch  as  the  Spitz  melanoma  group,  may  require  molecular
onfirmation  for  correct  diagnosis.6

Regarding  the  evaluation  of  the  lymphocytic  inflamma-
ory  infiltrate,  it  can  be  classified  as  absent,  present  but
ot  active  (‘‘non-brisk’’),  or  active  (‘‘brisk’’).  To  be  consid-
red  active,  the  presence  of  lymphocytes  among  the  tumor
ells  is  not  necessary,  since  the  inflammatory  cells  may
nly  be  on  the  lesion  periphery  (border).  Although  it  is  an
ptional  item  in  the  report,  the  prognostic  value  of  lym-
hocytes  permeating  or  infiltrating  melanoma  cells  remains
nder  discussion.25,26

Aiming  at  performing  the  anatomopathological  diagno-
is  of  melanocytic  lesions  in  diagnostic  categories  based
n  risk  stratification,  rather  than  on  the  classic  histolog-
cal  diagnosis,  the  system  that  receives  the  English  name
‘The  Melanocytic  Pathology  Assessment  Tool  and  Hierarchy
or  Diagnosis  (MPATH-Dx)’’  was  created  in  2014.27 Version
.0  of  this  system  was  published  in  2023,  which  shows  four
iagnostic  classes:  class  I  for  lesions  with  a  very  low  risk
f  progression  to  invasive  melanoma  (e.g.,  dysplastic  nevi
ith  low-grade  cytological  atypia),  class  II  for  lesions  with  a

ow  risk  of  progression  to  invasive  melanoma  (e.g.,  dysplas-
ic  nevi  with  high-grade  cytological  atypia  and  melanoma
‘in  situ’’), class  III  for  lesions  with  a  low  risk  of  metas-
asis  (e.g.,  melanoma  stage  pT1a)  and  class  IV  for  lesions
ith  a  moderate  to  high  risk  of  metastasis  (e.g.,  melanomas

tage  ≥  pT1b).9 It  is  believed  this  classification  system  would
ncrease  diagnostic  agreement  between  services,  reducing
cademic  discussions  that  are  not  relevant  to  patient  mon-
toring  but  are  often  not  understood  by  the  lay  public.  To
ite  an  example,  it  would  be  the  differentiation  between
elanoma  ‘‘in  situ’’ and  dysplastic  nevus  with  high-grade

ytological  atypia  since  both  lesions  would  be  classified  as
lass  II  of  MPATH-Dx9 and  patients  would  have  to  undergo
urgical  margin  expansion.  Categorization  according  to  the
lasses  of  this  system  remains  optional  and  scarcely  used  in

he  medical  community  in  the  studied  country.  Some  barri-
rs  to  the  use  of  this  system  would  be  the  establishment  of

 conduct  that  is  seen  with  a more  comprehensive  view  of
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he  patient  and  not  only  based  on  histopathological  findings,
s  well  as  the  indication  of  more  aggressive  conduct  by  the
ystem,  such  as  margin  extention  in  Spitz  nevi  and  cellular
lue  nevi,  for  example.9

mmunohistochemistry

t  is  a  misconception  to  think  that  every  case  of  melanocytic
esion  should  be  submitted  to  immunohistochemical  study.
herefore,  the  use  of  such  technique  is  indicated  for:

)  Lineage  confirmation  in  cases  of  poorly  differentiated
elanomas;  II)  Cell  proliferation  index  assessment  (Ki-67);

II)  Research  of  markers  related  to  specific  molecular  alter-
tions  (ALK,  ROS,  BAP1,  BRAF,  NTRK,  and  p16).6 It  is  worth
oting,  however,  that  there  is  currently  no  single,  validated,
nown,  and  long-standing  marker  to  differentiate  benign
nd  malignant  melanocytic  lesions.  Furthermore,  the  results
f  immunohistochemical  markers  should  always  be  inter-
reted  together  with  histopathological  findings.

For  highly  pigmented  lesions,  special  techniques  can  be
sed:  the  use  of  magenta  chromogen  in  the  immunohisto-
hemical  reaction  (preferred  method),  counterstaining  with
iemsa,  and  depigmentation  with  hydrogen  peroxide  are
ome  of  the  options.28,29 It  is  important  to  note  that  depig-
entation  with  hydrogen  peroxide  must  be  performed  very

arefully  because  there  is  a  high  risk  of  damaging  the  mate-
ial,  making  the  reaction  unfeasible.

For  cases  that  are  difficult  to  interpret,  some
elanocytic  markers  are  very  sensitive  (e.g.,  MITF,  SOX10

nd  S100)  and  specific  (e.g.,  MART1);  they  are  used  to
etect  cell  density  and  neoplastic  growth  patterns  when  it
s  not  possible  to  do  that  with  Hematoxylin  &  eosin  staining
due  to  coexisting  inflammation,  artifact,  etc.).  In  desmo-
lastic  melanomas,  the  most  sensitive  antibody  is  the  one
hat  detects  the  S-100  protein.6 HMB-45  (Human  Melanoma
lack-45)  is  a  valuable  marker  for  the  differential  diag-
osis  between  nevus  and  melanoma  since  cell  maturation
s  identified  through  a  change  in  color  gradient  in  benign
esions,  which  is  stronger  in  the  upper  portions  and  negative
n  the  deep  portion.  HMB-45  is  also  useful  in  differentiat-
ng  between  nevus  and  subcortical  metastases  in  sentinel
ymph  node  evaluation.30 Careful  analysis  should  also  be  per-
ormed  for  the  p16  protein,  encoded  by  the  CDKN2a  tumor
uppressor  gene,  which  acts  by  slowing  cell  division  through
ell  cycle  progression  inhibition.  Loss  of  p16  nuclear  expres-
ion  assessed  in  immunohistochemistry  is  associated  with
ignificantly  increased  tumor  cell  proliferation,  which  may
ndicate  a  more  aggressive  tumor.30

The  Ki-67  antibody  marks  any  cell  that  is  not  at  rest  (G0
hase  of  the  cell  cycle),  that  is,  it  is  positive  in  all  cells
n  the  G1,  S,  G2  phases,  and  in  mitosis.  Therefore,  it  is
ot  a  specific  marker  for  melanocytes.  In  cases  with  dense
nflammatory  infiltrate,  double  staining  of  MART-1  using  the
agenta  chromogen  (cytoplasmic  staining)  and  diaminoben-

idine  for  K-i67  (nuclear  staining)  is  a  useful  tool  if  there
s  interpretive  doubt.  It  is  also  noteworthy  that  nevi  in

dult  patients  generally  do  not  show  mitoses  and  exhibit  low
ell  proliferation  characterized  by  rare  Ki-67-positive  cells
nd  no  positive  cells  in  the  deep  portion  of  the  lesion.  To
ate,  there  is  no  cutoff  number  for  the  percentage  of  Ki-
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7-positive  cells  that  differentiates  benign  from  malignant
elanocytic  lesions  considering  this  marker  alone.20,31

The  PRAME  antibody  (PRAME-PReferentially  expressed
ntigen  in  MElanoma)  is  a  recent  and  more  efficient  marker
or  differentiating  nevi  from  melanomas,  with  preferential
taining  in  melanoma  in  relation  to  benign  lesions.  However,
t  is  a  marker  whose  positivity  does  not  overlap  with  morpho-
ogical  findings  since  there  is  no  defined  pattern  in  doubtful
ases  that  are  difficult  to  interpret  diagnostically  (intensity
nd  extent  of  staining).32 In  addition,  there  is  more  than
ne  clone  of  this  antibody  on  the  market,  making  it  difficult
o  draw  conclusions  regarding  the  experience  of  different
ervices  and  published  articles.

Recommendation  5:  Immunohistochemical  studies  are
ot  essential  for  the  microscopic  diagnosis  of  melanoma,
eing  reserved  for  selected  cases,  indicated  by  the  pathol-
gist  in  the  report,  often  through  comments  and  notes.

erioperative examination

he  frozen  section  examination  is  one  of  the  types  of  periop-
rative  examination  and  consists  of  the  microscopic  analysis
f  a  specimen  during  the  patient’s  surgery.  It  is  an  indicated
nd  fundamental  tool  in  the  management  of  different  clini-
al  scenarios,  providing  valuable  information  to  the  surgeon,
uch  as  the  diagnosis  of  malignancy  or  the  presence  of  neo-
lasia  in  a  margin,  allowing  therapeutic  conduct  to  be  taken
uring  the  surgical  procedure.33 Briefly,  it  consists  in  submit-
ing  a  representative  tissue  fragment  to  freezing,  allowing  it
o  be  cut  very  thinly,  with  subsequent  staining.  In  this  exam-
nation,  a  limited  microscopic  visualization  is  performed,
llowing  a  preliminary  (not  definitive)  diagnosis  during  the
urgical  procedure.  However,  in  the  scenario  of  melanocytic
esions,  freezing  a  tumor  suspected  of  melanoma  is  not
ppropriate  and  may  put  the  patient’s  accurate  diagnosis
t  risk.11

Below  are  some  reasons:  I)  The  act  of  freezing  the
aterial  generates  artifacts  in  the  tissue  that  impairs  mor-
hology.  Melanocytic  lesions  that  are  difficult  to  interpret
ften  require  serial  sections  for  accurate  evaluation,  and
orrect  microscopic  interpretation  is  not  possible  due  to  the
ess  clear  visualization  provided  by  the  frozen  material.  II)
t  is  not  possible  to  accurately  evaluate  cytological  atypia  in
rozen  sections.34 III)  Melanomas  often  have  unclear  limits
nd  may  present  with  ‘‘skip  lesions’’35,  preventing  margin
valuation  in  these  cases.  IV)  Even  in  histological  sections
fter  adequate  fixation,  it  may  be  difficult  to  microscop-
cally  differentiate  melanocytic  proliferation  secondary  to
olar  damage  from  lentigo  maligna,  and  this  differentiation
annot  be  properly  performed  in  the  histological  evaluation
f  the  frozen  section.35 V)  Additionally,  the  freezing  pro-
ess  may  damage  the  material  and  even  impair  subsequent
mmunohistochemical  evaluation.

Considering  that  perioperative  examination  is  contraindi-
ated,  any  type  of  frozen  section  examination,  including
ohs  micrographic  surgery,  to  define  margins  or  diagnose  a
rimary  melanocytic  lesion  of  the  skin  has  to  be  avoided.  The

old  standard  for  evaluating  surgical  margins  is  the  micro-
copic  examination  of  slides  stained  with  Hematoxylin  &
osin,  after  correct  fixation  and  histological  processing.  Per-
orming  a perioperative  immunohistochemical  study  is  not  a
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alidated  technique  and  is  not  recommended.  Freezing  a
umor  suspected  of  melanoma  is  not  appropriate  and  may
eopardize  the  patient’s  diagnosis.8

Recommendation  6:  Perioperative  examination  is  con-
raindicated  for  both  diagnosis  and  margin  evaluation  of
elanocytic  lesions.

entinel lymph node

he  treatment  of  melanoma  is  a  rapidly  evolving  field,
nd  the  role  of  the  sentinel  lymph  node  has  been  debated
n  certain  clinical  settings  but  remains  an  important  tool
or  disease  staging  and  prognosis.  Therefore,  appropriate
andling,  macroscopy,  and  microscopic  evaluation  of  the
entinel  lymph  node  are  mandatory  to  guide  appropriate
are  for  the  melanoma  patient.  Frozen  section  examination
f  the  sentinel  lymph  node  is  also  contraindicated  because
he  manipulation  required  to  perform  the  perioperative
xamination  may  reduce  the  procedure  sensitivity.11,36

For  melanoma  examination,  careful  handling  of  the  sen-
inel  lymph  node  is  recommended  to  avoid  damage  to  the
ymph  node  capsule.  The  lymph  node  should  be  measured,
ectioned,  and  submitted  in  its  entirety  for  histological
rocessing  and  subsequent  microscopic  evaluation  by  a
athologist.

Several  parameters  have  been  reported  for  the  micro-
copic  evaluation  of  tumor  burden  in  the  sentinel  lymph
ode  of  a  patient  with  melanoma,  including  microanatomic
ocation,  largest  deposit  axis,  tumor  depth,  surface  area  and
urface  area  ratio,  volume,  size,  and  cell  count.37 The  min-
mum  report  should  include  both  dimensions  of  the  deposit
nd  the  presence  of  extranodal  extension.

If  more  than  one  lymph  node  is  sent  for  analysis,  both
ymph  nodes  should  be  analyzed  and  their  identification  and
escription  should  be  kept  separate.

Recommendation  7:  Perioperative  examination  is  con-
raindicated  for  sentinel  lymph  node  evaluation  in  cases  of
utaneous  melanoma.

olecular assessment

he  molecular  tests  currently  applied  in  the  routine  of
atients  with  melanoma  can  be  divided  into  germline  and
omatic.

The  main  germline  molecular  alterations  related  to
he  risk  of  developing  melanoma  are  alterations  in  the
DKN2a,  CDK4,  MC1R,  BAP1,  TERT,  MITF,  PTEN  genes.  In
eneral,  the  suspected  patient  is  one  with  a  personal
nd/or  family  history  of  melanoma,  multiple  melanomas,
nd  cancers  in  the  family  such  as  pancreatic,  kidney,
reast,  uveal,  mesothelioma  and  astrocytoma.  It  is  recom-
ended  that  the  investigation  be  conducted  together  with

n  oncologist/geneticist  for  correct  counseling  and  addi-
ional  decisions  on  testing  the  individual/family.

Somatic  alterations,  that  is,  present  in  neoplastic
ells  only,  can  be  divided  into  two  large  groups:  those
or  therapeutic  decision-making  purposes  (predictive)  and

lterations  that  may  be  useful  for  diagnostic  purposes.

Testing  for  mutations  involving  codon  600  of  the  BRAF
ene  is  necessary  to  establish  therapeutic  decisions  in
atients  with  stage  3  and  4  melanoma.  Its  role  in  high-risk
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tage  II  has  been  increasing.  The  presence  of  this  mutation
an  be  tested  using  different  techniques,  including  immuno-
istochemical  studies  using  the  VE1  antibody  clone,  and
echniques  such  as  PCR  and  Next  Generation  Sequencing
NGS).  The  sample  to  be  tested  is  a  sample  from  histologi-
al  processing,  paraffin-embedded  and  representative  of  the
umor,  which  may  be  from  the  primary  lesion  or  metastasis.
he  sample  must  be  evaluated  by  a  pathologist  to  ensure
hat  it  represents  a  sufficient  quantity  of  tumor  cells  for
esting.  The  molecular  test  success  depends  directly  on  the
uality  of  the  genetic  material  of  the  lesion  in  the  paraf-
n  block,  which  depends,  among  other  factors,  on  how  the
ample  was  fixed  and  packaged.

There  are  many  tests  described  in  the  literature  with
otential  diagnostic  usefulness  for  melanocytic  lesions,  in
efining  whether  a  lesion  is  benign  or  malignant.  Among
he  tests,  there  are  gene  expression  tests,  tests  that
valuate  losses  and  gains  in  genomic  regions  such  as  Fluores-
ent  In-Situ  Hybridization  (FISH)  and  Comparative  Genomic
ybridization  (CGH)  tests.  None  of  these  tests  alone,  to
ate,  is  indicated  for  use  to  define  between  benign  and
alignant  lesions.  A  thorough  morphological  analysis  sup-
orted  by  solid  clinical-pathological  correlation  remains,  to
ate,  the  main  tool  in  the  diagnosis  of  melanocytic  lesions.
he  NGS  test,  by  identifying  molecular  alterations  charac-
eristic  of  any  of  the  nine  distinct  molecular  pathways  of
elanocytic  lesions,  can  help  in  the  diagnostic  definition  of

hese  lesions.
Recommendation  8:  Molecular  testing  to  detect  muta-

ions  in  the  BRAF  gene  is  recommended  in  the  scenario  of
atients  with  high-risk  stage  II,  III  and  IV  melanoma,  using

 sample  with  adequate  neoplastic  representation  and  a
olecular  technique  duly  validated  by  the  laboratory.

onclusions

or  an  accurate  melanoma  diagnosis,  a  close  clinical-
athological  correlation  is  essential.  Excisional  biopsy  with
xigous  margins  (1-3  mm)  is  the  preferred  approach,  and  the
pecimen  should  be  immediately  submerged  in  buffered  for-
alin,  and  the  fixation  time  should  not  exceed  72  hours.
iagnosis  continues  to  be  made  through  complete  inclu-
ion  of  the  lesions  and  evaluation  using  Hematoxylin  &
osin  staining.  Complementary  studies  (immunohistochem-
cal  and  molecular)  are  only  applied  to  a  small  percentage
f  cases.  The  perioperative  examination  is  expressly  con-
raindicated  for  the  diagnosis  or  margin  evaluation  of
uspicious  melanocytic  lesions,  as  well  as  for  the  evaluation
f  the  sentinel  lymph  node  in  cases  of  cutaneous  melanomas.
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