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Abstract
Background:  Despite  being  widely  used  in  different  areas  of  dermatology,  there  have  been  few
studies evaluating  the  benefit  of  dermoscopy  in  the  interpretation  of  patch  tests,  especially  in
weak and  doubtful  reactions.
Objectives:  To  evaluate  the  role  of  dermoscopy  in  the  interpretation  of  patch  tests  and  describe
the main  findings  of  the  reactions.
Method:  Prospective  study,  carried  out  in  dermatology  reference  centers  in  southern  Brazil,
which evaluated  the  final  results  of  patch  tests  analyzed  with  the  aid  of  dermoscopy.
Results:  77  patients  and  160  reactions  were  included.  The  most  prevalent  substances  were
nickel sulphate  (23.8%),  kathon  CG  (9.4%),  and  perfume  mix  (8.8%).  The  main  dermoscopic
findings were  reaction  area  greater  than  half  of  the  chamber  site  (90%),  homogeneous  erythema
(86.9%), vesicles  (30%),  crusts  (21.3%),  perifollicular  erythema  (35%),  pore  reaction  (19.4%)  and
pustules (8.8%).  Dermoscopy  was  found  to  facilitate  the  definition  of  erythema  in  reactions  on
black skin  and  when  due  to  substances  with  deposition  of  pigment.  Of  the  64  weak  or  doubtful
reactions, 36  (56.25%)  showed  a  change  in  the  final  result  after  dermoscopy  evaluation;  of  the  36
doubtful reactions,  33  (91.6%)  showed  a  change  in  the  final  result  after  dermoscopy  evaluation
(p <  0.001).
Study  limitations:  The  probable  limitation  of  the  study  is  its  sample  size.  Though  certain  sig-
nificance levels  have  been  reached,  other  possible  relationships  may  not  have  been  observed.
Conclusion:  Dermoscopy  improves  significantly  the  interpretation  of  patch  tests,  especially  in

weak and  doubtful  reactions.
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ermoscopy  is  a  non-invasive,  safe,  and  practical  method
hat  is  widely  used  in  the  diagnosis  and  follow-up  of  sev-
ral  dermatoses,  especially  melanocytic  lesions.1---4 Despite
he  large  number  of  studies  describing  the  importance  of
ermoscopy  in  general  dermatology,  there  have  been  few
tudies  evaluating  the  usefulness  of  this  complimentary
xam  in  the  interpretation  of  patch  tests.5---8

For  the  interpretation  of  patch  tests,  even  when  fol-
owing  internationally  accepted  reading  criteria,  there  are
ifficulties  for  the  conclusion  of  certain  cases  of  suspected
llergic  Contact  Dermatitis  (ACD),  especially  in  differenti-
ting  weak  and  doubtful  reactions.9,10

Establishing  the  role  that  dermoscopy  can  play  in  improv-
ng  the  interpretation  of  patch  tests  was  the  objective  of  the
resent  study,  as  well  as  describing  the  main  dermoscopic
ndings  of  the  reactions.

ethods

 prospective  study  was  carried  out  with  patients  referred
or  patch  tests  in  two  reference  Dermatology  Services  in
outhern  Brazil,  Ambulatório  de  Dermatologia  Sanitária  do
io  Grande  do  Sul  and  Hospital  de  Clinicas  de  Porto  Alegre,
etween  November  2018  and  December  2019.  The  study  was
pproved  by  the  respective  Research  Ethics  Committees,
nder  numbers  2,952,421,  3,032,971,  2,990,263,  and  all  par-
icipants  signed  the  free  and  informed  consent  form,  in
ccordance  with  the  Declaration  of  Helsinki  and  the  National
ealth  Council  Resolution  of  2012.

Dermoscopy  was  performed  for  the  interpretation  of
ests  routinely  done  in  the  Services,  which  used  ---  accord-
ng  to  the  necessary  indication  ---  the  Brazilian  standard  set
f  tests  consisting  of  30  substances  or  a  pediatric  set,  con-
isting  of  20  substances,  and  a  cosmetic  set,  consisting  of
0  substances  (all  test  sets  manufactured  by  Asacpharma®).
ll  patients  with  positive  or  doubtful  reactions  at  the  96-h
eading  (second  reading  or  final  reading)  were  included  for
ermoscopic  evaluation.  Patients  with  negative  96-h  read-
ngs  were  excluded.

The  assessment  (reading)  of  the  tests  after  96  hours  was
nterpreted  with  the  naked  eye  (by  an  expert  dermatologist
--  R.R.B.  and  a  researcher  dermatologist  ---  K.O.),  accord-
ng  to  the  criteria  of  the  International  Contact  Dermatitis
esearch  Group  (ICDRG),  as  follows:  doubtful  reaction  ---
ome  erythema  (?);  mild  reaction  ---  definite  erythema,  mild
nfiltration  and  occasional  papules  (1+);  strong  reaction
--  definite  erythema,  infiltration,  occasional  papules  and
esicles  (2+);  very  strong  reaction  ---  intense  erythema,  infil-
ration  and  coalescing  vesicles  (3+).11---15 Doubtful  or  positive
eactions  within  48  hours,  which  became  negative  at  the
aked  eye  reading  (absence  of  erythema)  within  96  hours,
ere  classified  as  irritant  reactions.

The  interpretation  of  the  patch  tests  through  dermoscopy
as  performed  with  the  aid  of  a  Dermlite  4  dermatoscope
×10  magnification),  and  the  images  of  the  reactions  were
ecorded  using  Handyscope  FotoFinder® (×20  magnification)
nd  FotoFinder® (×40  magnification),  with  a  thick  inter-
ace  gel  layer  and  minimal  pressure.  Dermoscopic  images
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ere  obtained  by  the  researcher  dermatologist  (K.O.)  and
valuated  by  R.R.B.  and  K.O.

The  results  obtained  at  the  dermoscopic  evaluation
nvolved  the  following  variables:  -  Total  area  of  skin  involve-
ent  at  the  chamber  site:  up  to  50%  or  greater  than

0%;  - homogeneous  erythema:  diffuse  erythema  over  most
f  the  chamber  area;  -  Perifollicular  erythema:  erythema
ound  essentially  around  the  follicular  ostia;  -  Papules  ---
ighter  areas  simulating  a  veil,  poorly  circumscribed;  -
esicles/blisters  ---  whitish  circles  of  different  sizes  that
esemble  soap  bubbles;  - Pustules:  yellowish  circles;  -
rusts:  solid  and  adherent  material  from  fluid  drying;  -  Pore
eaction  (or  follicular  obstruction):  follicular  reaction  pat-
ern,  which  may  be  brownish  pigment  or  formation  of  crusts
n  the  follicular  ostia;  - Follicular  accentuation:  multiple
mall  grayish-white  dots  of  the  same  size.

The  vascular  alterations  were  classified  as:  -  Puncti-
orm  vessels:  small  dots;  -  Linear;  - Polymorphic:  when
hey  do  not  follow  a  pattern  and  appear  as  more  than  one
orm;  -  Petechiae:  purplish  color  that  does  not  disappear  on
lass  pressure.  These  criteria  were  chosen  from  previously
ublished  studies  and  adapted  according  to  the  authors’
xperience.7,8,16,17

The  main  dermoscopic  characteristics  of  allergic  reac-
ions  include  homogeneous  and  diffuse  erythema,  affecting
r  not  the  follicular  area,  papules  and  fluid  accumulation.
here  is  the  possibility  of  a  set  of  accessory  and  secondary
hanges  such  as  crusts,  pore  reaction,  and  follicular  accen-
uation,  but  these  findings  alone,  without  the  formation  of
omogeneous  erythema  (with  or  without  papules  and  fluid
ccumulation),  do  not  constitute  allergic-type  reactions.
ascular  alterations  are  also  accessory  findings  to  be  better
xplored,  as  in  the  present  study.

Irritant  reactions  were  not  specifically  considered  in
he  analysis,  as  the  objective  was  to  evaluate  reactions
hat  remained  with  erythema  for  96  hours,  but  it  is  impor-
ant  to  mention  that  the  dermoscopic  characteristics  of
rritant  reactions  are  described  as  pore  reaction  and/or  per-
follicular  reaction,  in  the  absence  of  homogeneous  basal
rythema.  As  with  allergic  reactions,  there  is  no  clear  pat-
ern  of  vascular  changes  specific  for  irritant  reactions.7,8,17

n  this  study,  results  with  irritant  reactions  were  considered
egative  for  ACD  after  dermoscopy.

The  collected  information  was  entered  into  a  Microsoft
xcel  program  database,  processed  and  analyzed  using  the
PSS  software,  version  25.  Data  were  presented  as  fre-
uencies  and  percentages,  and  age  as  mean  and  standard
eviation.  Associations  were  verified  using  the  Chi-Square
est  or  Fisher’s  exact  test,  as  appropriate.  The  ‘before’  and
after’  results  were  compared  using  McNemar’s  test.  Results
ere  considered  significant  with  a  p-value  <0.05.

esults

eventy-seven  patients  were  included,  with  a  total  of  160
eactions.  It  was  observed  that  most  of  the  sample  consisted

f  women  (77.9%),  with  a  wide  age  range  and  phototype
ariability,  and  a personal  history  of  atopy  in  15.6%  of  the
atients;  most  were  tested  using  the  standard  set  of  tests
76.6%).
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Table  1  Characteristics  of  the  studied  sample  (Ambu-
latório de  Dermatologia  Sanitária/Hospital  de  Clínicas  de
Porto Alegre,  2018---2019).

Result

Patients  (n)  77
Age (years)  mean  (minimum-maximum)  41.3  (3---75)
Sex, n  (%)
Female  60  (77.9)
Male 17  (22.1)
Phototype,  n  (%)
I 2  (2.6)
II 21  (27.3)
III 16  (20.8)
IV 23  (29.9)
V 12  (15.6)
VI 3  (3.9)
History  of  atopy,  n  (%)
Personal  12  (15.6)
Set of  tests  used,  n  (%)
Standard  59  (76.6)
Pediatric  16  (20.8)
Cosmetic  2  (2.6)
Reactions  (n)  160
More prevalent  substances,  n  (%)
Nickel  sulfate  38  (23.8)
Kathon  CG  (isothiazolinone) 15  (9.4)
Perfume  mix 14  (8.8)
Paraphenylenediamine 9  (5.6)
Neomycin  8  (5.0)
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resembling  ‘‘soap  bubbles’’,  as  described  in  the  literature.8
Thimerosal  7  (4.4)

The  most  prevalent  substances  were  nickel  sulfate
23.8%),  the  isothiazolinone  group  ---  ‘‘Kathon  CG’’  (9.4%),
nd  the  perfume  group  ---  ‘‘Perfume-mix’’  (8.8%).  The  gen-
ral  characteristics  of  patients  submitted  to  patch  test
eading  with  dermoscopy  are  described  in  Table  1.

The  main  dermoscopic  findings  of  patients  with  ACD
ere:  reaction  area  greater  than  half  of  the  cham-
er  site  (90%),  homogeneous  erythema  (86.9%),  vesicles
30%),  crusts  (21.3%),  perifollicular  erythema  (35%),  pus-
ules  (8.8%),  pore  reaction  (19.4%)  and  vascular  alterations
21.3%)  (Table  2,  Fig.  1).  The  substances  that  most  often
howed  a  pore  reaction  pattern  were  nickel  sulfate  (39.5%)
nd  cobalt  (28.6%).

The  morphological  vascular  alterations  comprised  punc-
iform,  linear,  polymorphic,  petechial,  and  uncharacterized
essels.  In  21.3%  of  the  cases,  it  was  possible  to  charac-
erize  the  predominant  vascular  morphology,  namely:  6.3%
unctiform  vessels;  5%  linear  vessels;  3.1%  polymorphic,  and
.9%  petechiae.  In  the  other  cases  (almost  79%)  there  was

 predominance  of  basal  erythema,  with  no  differentiation
n  vascular  morphology.  The  images  of  the  patch  test  reac-
ions,  according  to  the  ICDRG,  observed  with  the  naked  eye
nd  with  dermoscopy,  are  shown  in  Figs.  1  and  2.  Moreover,
t  is  important  to  emphasize  the  importance  of  dermoscopy
hen  defining  erythema  in  doubtful  reactions.
The  reactions  were  considered  negative  on  dermoscopy
hen  they  did  not  have  an  area  of  diffuse  erythema,  even

f  isolated  perifollicular  erythema  and  follicular  crusts  were

R
g
(

70
ni  and  R.R.  Bonamigo

resent.  Doubtful  reactions  on  dermoscopy  were  consid-
red  those  where  the  doubt  about  the  existence  of  any
on-follicular  area  of  erythema  remained  (similarly  to  the
valuation  with  the  naked  eye).

Of  the  160  reactions  studied,  28  (17.5%)  were  weak,  49
30.6%)  were  strong,  47  (29.3%)  were  very  strong,  and  36
22.5%)  were  doubtful.  When  evaluating  the  36  doubtful
eactions  observed  with  the  naked  eye,  33  (91.6%)  showed

 change  in  the  final  result  after  dermoscopy  (p  <  0.001):
7  were  reclassified  as  negative  reactions  and  16  as  weakly
ositive  reactions  (+).

Given  the  relatively  small  number  of  patients  with  a  per-
onal  history  of  atopy,  it  was  not  possible  to  correlate  this
ariable  to  a  specific  pattern  of  dermatological  findings  in
he  final  reading  of  the  patch  tests.

iscussion

ermoscopy  seems  to  reveal  important  changes  when  used
n  the  interpretation  of  patch  tests  in  suspected  ACD.7,8,17

orazza  et  al.  primarily  assessed  the  differences  between
llergic  and  irritant  reactions  and  observed  that  erythema
s  the  most  important  one  when  differentiating  between
rritant  and  allergic  reactions.8

The  main  objective  of  this  study  was  to  describe  the  der-
oscopic  findings  observed  in  the  final  evaluation  of  patch

est  reactions,  in  patients  with  suspected  ACD.
In  tests  with  strong  (2+)  and  very  strong  (3+)  reactions

bserved  with  the  naked  eye,  dermoscopy  wasn’t  decisive
or  the  diagnosis,  as  in  these  cases  the  clinical  features  are
vident  and  can  be  complemented  with  palpation.  In  doubt-
ul  and  weak  reactions,  it  can  be  useful  in  improving  the
nterpretation  of  results.  Of  the  160  reactions  studied,  28
17.5%)  were  weak  and  36  (22.5%)  were  doubtful  before
ermoscopy.

Dermoscopy  allowed  a  better  definition  of  erythema,
eading  to  the  reclassification  of  doubtful  reactions  in  91.6%
f  the  cases  (p  <  0.001%),  reaching  a  positivity  in  44.4%
f  reactions  initially  classified  as  doubtful,  and  17  reac-
ions  were  reclassified  as  negative.  After  dermoscopy,  only
hree  reactions  remained  doubtful  (Table  3);  these  findings
ere  statistically  significant.  Obviously,  weak  (+)  reactions
ay  or  may  not  be  considered  clinically  relevant,  as  some

eactions  are  unrelated  to  the  patient’s  clinical  condition.
ermoscopy  alone  is  a  method  to  disclose  a  possible  diag-
osis  that  could  go  unnoticed;  therefore,  the  correlation
etween  test  results  and  clinical  investigation  (history  and
hysical  examination)  remains  crucial.  Dermoscopy  seems
o  provide  a  better  assessment  of  tests  in  patients  with  high
hototypes  and  is  helpful  in  the  assessment  of  substances
ith  pigment  deposition,  especially  in  revealing  homoge-
eous  erythema  (Fig.  3).

Unlike  the  study  by  Corazza  et  al.,  the  present  study
id  not  show  vesicles  in  weak  reactions,  but  it  was  a  very
resent  finding  in  strong  and  very  strong  reactions,  and
hey  were  characterized  by  whitish  circles  of  different  sizes,
egarding  the  characteristics  of  the  vascular  pattern  in  aller-
ic  reactions,  there  was  a  predominance  of  diffuse  erythema
79%)  of  different  degrees.8,16

8
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Table  2  Dermoscopic  findings  of  patch  test  reactions  at  the  96-h  readings.

Dermoscopic  finding  Doubtful  Reaction  (n  =  3)  (+)  Reaction  (n  =  44)  (++)  Reaction  (n  =  49)  (+++)  Reaction  (n  =  47)

Reaction  area  >50%  2  (66.7%)  40  (90.9%)  48  (97.9%)  47  (100%)
Homogeneous  erythema 2  (66.7%) 41  (93.1%)  47  (95.9%)  47  (100%)
Perifollicular  erythema  3  (100%)  17  (38.6%)  15  (30.6%)  8  (17.0%)
Papules 1  (33.3%)  22  (50.0%)  42  (85.7%)  36  (76.5%)
Vesicles/bubbles  0  (0.0%)  0  (0.0%)  19  (38.7%)  29  (61.7%)
Pustules 0  (0.0%)  0  (0.0%)  3  (6.1%)  9  (19.1%)
Crusts 0  (0.0%)  1  (2.2%)  6  (12.2%)  26  (55.3%)
Follicular obstruction  0  (0.0%)  5  (11.3%)  6  (12.2%)  13  (27.6%)
Follicular accentuation  0  (0.0%)  5  (11.3%)  4  (8.1%)  3  (6.3%)
Vascular alterations
Punctiform  vessels 0  (0.0%) 0  (0.0%) 5  (10.2%) 5  (10.6%)
Linear vessels  0  (0.0%)  3  (6.8%)  4  (8.1%)  0  (0.0%)
Petechiae 0  (0.0%)  0  (0.0%)  2  (4.0%)  5  (10.6%)
Polymorphic  vessels  0  (0.0%)  1  (2.2%)  3  (6.1%)  1  (2.1%)
Uncharacterized  vessels  3  (100%)  40  (90.9%)  35  (71.4%)  36  (76.5%)

Figure  1  Dermoscopy  findings  of  the  patch  tests:  (a),  Homogeneous  erythema;  (b),  Perifollicular  erythema  (arrow);  (c),  Papules
(arrow); (d),  Crusts;  (e),  Vesicles;  (f),  Follicular  accentuation  (atopic  patient);  (g),  Linear  vessels;  (h),  Petechiae  (arrow);  (i),
Pustules; (j),  Pore  reaction  pattern.

Figure  2  Patch  tests:  (a1),  Weak  reaction  (1+)  with  the  naked  eye;  (a2),  Weak  (1+)  with  dermoscopy;  (b1),  Strong  (2+)  with  the
naked eye;  (b2),  Strong  (2+)  with  dermoscopy;  (c1),  Very  strong  (3+)  with  the  naked  eye;  (c2),  Very  strong  (3+)  with  dermoscopy;
(d1), Doubtful  reaction  observed  with  the  naked  eye;  (d2),  1+  reaction  with  dermoscopy.
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Table  3  Reactions  before  and  after  dermoscopy.

Results  of  reactions  in  96ha Naked  eye,  n  (%)  Dermoscopy,  n  (%)  p

Weak  28  (17.5%)  44  (27.5%)
Strong 49  (30.6%) 49  (30.6%)
Very strong  47  (29.4%)  47  (29.4%)
Doubtful 36  (22.5%)  3  (1.9%)  <0.001
Negative/irritantb -  17  (10.6%)

a According to the International Contact Dermatitis Research Group.
b Negative/irritant reactions to the naked eye were not included, but were included after revealed in the dermoscopy.

Figure  3  Usefulness  of  dermoscopy  in  patch  tests  that  contain  pigment:  (a1),  Naked-eye  paraphenylenediamine  test,  with  doubtful
reaction; (a2),  Paraphenylenediamine  test  with  weak  reaction  (1+);  (b1),  Patient  phototype  V  with  reaction  to  nickel  observed  with
the naked  eye,  with  mild  erythema;  (b2),  The  same  patient  with  dermoscopy  showing  well-defined  erythema  and  pore  reaction;  (c1),
Reaction to  Disperse  Blue  observed  with  the  naked  eye,  with  doubtful  reaction;  (c2),  Reaction  to  Disperse  Blue  with  dermoscopy
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ith the  naked  eye  and  with  dermoscopy,  showing  only  pigmen

onclusion

his  study  demonstrates  that  dermoscopy  is  very  useful
n  the  interpretation  of  weak  reactions  and  even  more  in
oubtful  reactions;  it  also  provides  a  better  definition  of
rythema  in  reactions  in  patients  with  phototypes  IV  and  V
nd  in  reactions  due  to  substances  with  pigment  deposition.
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