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Laser-assisted delivery of imiquimod
in Brooke-Spiegler syndrome�

Dear  Editor,

A  34-year-old  female  was  admitted  with  Brooke-Spiegler
Syndrome  (BSS).  On dermatologic  examination,  confluent,
infiltrated  papules  compatible  with  trichoepithelioma  were
detected  (Fig.  1A,  Fig.  2A).

Initially,  the  prominent  lesions  on the left nasolabial  sul-
cus  skin  were  ablated  by  full-field  erbium:  YAG  laser  applied
at  the  setting  of  3-mm spot-size,  6 J/cm2,  10  Hz  with  100  �sn
pulse  duration  (Fotona,  XS,  Dynamis).  Due  to  the  require-
ment  of  sedoanalgesia  for  the  remaining  lesions,  she  was
offered  fractional  erbium:  YAG  laser  and topical  imiquimod
combination.

The  pre-determined  4-week  treatment  cycles  were
repeated  for  6-months  as  monthly  Ablative  Fractional
Laser  (AFL)  applications  immediately  followed  by  imiquimod
cream  applied  5  consecutive  days  per  week  for  the first
2-weeks.  This was  followed  by  a  treatment-free  period  of
2-weeks.  Severe  irritation  occurred  that  subsided  during
treatment-free  periods.  On 6-months  control,  her  self-
reported  score  changed  from  10  to  0  for  the part  treated
with  full-field  resurfacing  and  10  to  2 for the  parts  treated
with  a  combination  of  AFL  and imiquimod  (Fig.  1).  She
has  been  under  follow-up  for  1.5  years  without  recurrence
(Fig.  1B,  Fig.  2B).

BSS  is  an  autosomal  dominant  disorder  characterized  by
progressive,  stigmatizing  benign  cutaneous  neoplasms  local-
ized  on  the  facial  skin  and the  scalp.

Surgical  excision  and alternative  destructive  modali-
ties  were  reported  for BSS  skin  neoplasms.1 The  ideal
goal  of  interventions  is  to  remove  lesions  without  scar-
ring  and  dyspigmentation,  still  yet  efficacious  enough
to  prevent  recurrences.  Recently,  topical  sirolimus  and
imiquimod  treatments  were  suggested  as  non-invasive
approaches.1---4

� Study conducted at the University of Health Sciences, Gul-

hane Training and Research Hospital, Department of  Dermatology,

Ankara, Turkey.

The  first  observation  on  the efficacy  of  imiquimod  was
reported  in a  case  with  Multiple  Facial  Trichoepitheliomas
(MFT).4 Topical  tretinoin  was  introduced  in  the 6th month
to  improve  the penetration  of imiquimod.  This  combination
was  continued  till  3rd year.  A  retrospective  study  reported
partial  response  after  32-weeks  of imiquimod  treatment  in
two  BSS  patients.2 These  treatment  durations  are  signifi-
cantly  longer  when  compared  to the approved  indications
of  imiquimod  (Table  1).  In a single-subject  case  study,  the
efficacy  of various  treatments  was  evaluated.  Two  sites
received  either  imiquimod  or  the combination  of  AFL  and
imiquimod.  On the 3rd month,  topical  imiquimod  wasn’t

Figure  1  (A),  On  admission,  multiple  confluent,  flesh-

colored, infiltrated  papules  were  detected  on  the  nasal  dorsum,

bilateral  alar  grooves,  and  nasolabial  regions.  (B),  At  last

control,  the  left  nasolabial  sulcus  skin  demonstrated  a  mild

hypopigmentation.  A prominent  regression  that was  scored  80%

by the patient  was  noted  for  the  remaining  parts  receiving  laser-

assisted  delivery  of  imiquimod.
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CASE  LETTER

Table  1  Literature  data  on the  topical  treatment  options  of  BSS/MFT.

Author,  year  Type/Patient  number  Treatment  Duration  weeks  (wks)  Result

Urquhart  JL, 2005  MFT/1  IMI + Tretinoin  156  80%  clearance

Alessi SS,  2009 BSS/2  IMI 34  Partial  response

LoPiccolo MC,  2011 BSS/1 IMI  12  Patient  stated  disease

severity  (compared  to

baseline)  10/10

PDT  7/10

Er:  YAG  laser  6/10

Er:  YAG  laser  + IMI 6/10

Er:  YAG  laser  + PDT  5/10

Tu JH  et  al.,  2016 MFT/2 CO2  laser  +  Sirolimus 52  Limited  re-growth

Sirolimus  30  Limited  disease

progression

MFT, Multiple Facial Trichoepithelioma; BSS, Brooke-Spiegler Syndrome; IMI, Imiquimod; PDT, Photodynamic Therapy.

Figure  2  (A),  A  close-up  image  of  the  trichoepithelioma

lesions  located  on  the nasal  dorsum.  (B),  The  same  site  at the

last follow-up.

effective.  The  treatment  result  of  AFL  and  imiquimod
was  also  similar  to  AFL  alone.  An  important  difference
from  the  combination  design  is  that  imiquimod  wasn’t
applied  immediately,  instead  2  days  after  AFL.1 AFL  is
shown  to  increase  imiquimod  flux  46  to  127-fold  through
multiple  passes.5 Immediate  application  of  the topical
agent  is central  to  treatment  success  of Laser-Assisted
Delivery  (LAD)  which may  explain  discrepancies  in  treat-
ment  results.  A limitation  of  current  observation  is that
AFL  alone  can  provide  similar  results,  which  cannot  be
compared  to  the combination  therapy  defined  for  this
case.  However,  it  should be  emphasized  that  the  lack  of
recurrence  on  long-term  follow-up  is  extremely  rare  for
Brooke-Spiegler  syndrome  and  the  detected  results  are
remarkable.

As  imiquimod  requires  extended  treatment  durations  for
trichoepitheliomas,  LAD  can  assist  in decreasing  the dura-
tion.  Another  important  consideration  about  this regimen  is
the  lack  of  recurrence  on  long-term  follow-up.

Financial support

None  declared.

Authors’ contributions

Aysenur  Botsali:  Approval  of  the  final  version  of the
manuscript;  Critical  literature  review;  Data  collection,  anal-
ysis,  and interpretation;  Effective  participation  in research
orientation;  Intellectual  participation  in propaedeutic
and/or  therapeutic  management  of  studied  cases;  Prepa-
ration  and  writing  of  the manuscript;  Study  conception  and
planning.

Ercan  Caliskan:  Approval  of  the  final  version  of  the
manuscript;  Critical  literature  review;  Effective  participa-
tion  in research  orientation;  Intellectual  participation  in
propaedeutic  and/or  therapeutic  management  of  studied
cases;  Manuscript  critical  review;  Study  conception  and
planning.

Conflicts  of  interest

None  declared.

References

1. Lopiccolo MC, Sage RJ, Kouba DJ. Comparing ablative fraction-

ated resurfacing, photodynamic therapy, and topical imiquimod

in the treatment of  trichoblastomas of  Brooke-Spiegler Syn-

drome: a case study. Dermatol Surg. 2011;37:1047---50.

2. Alessi SS, Sanches JA, Oliveira WR, Messina MC, Pimentel ER,

Festa Neto C. Treatment of cutaneous tumors with topical 5%

imiquimod cream. Clinics (Sao Paulo). 2009;64:961---6.

3. Tu JH, Teng JMC. Use of  topical sirolimus in the management of

multiple familial trichoepitheliomas. Dermatol Ther. 2017;30.

4. Urquhart JL, Weston WL. Treatment of  multiple trichoepithe-

liomas with topical imiquimod and tretinoin. Pediatr Dermatol.

2005;22:67---70.

5. Lee WR, Shen SC, Pai MH, Yang HH,  Yuan CY, Fang JY. Fractional

laser as a tool to enhance the skin permeation of  5-aminolevulinic

acid with minimal skin disruption: a comparison with con-

ventional erbium:YAG laser. J  Control Release. 2010;145:124

---33.

542

http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00070-8/sbref0025


Anais  Brasileiros  de Dermatologia  2022;97(4):532---547

Aysenur  Botsali ∗,  Ercan  Caliskan

Department  of  Dermatology,  Gulhane  Training  and

Research  Hospital,  University  of  Health  Sciences,  Ankara,

Turkey

∗ Corresponding  author.
E-mail:  abotsali@hotmail.com  (A.  Botsali).

Received  10  November  2020;  accepted  31  December  2020
Available  online  30 May  2022

https://doi.org/10.1016/j.abd.2020.12.014
0365-0596/ ©  2022 Sociedade Brasileira de Dermatologia.

Published by Elsevier España, S.L.U. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

Necrobiosis lipoidica arising on an
old  burn scar in a patient with
Hashimoto’s thyroiditis�

Dear  Editor,

A  58-year-old  female  visited  our  department,  complaining
of  asymptomatic  skin  lesions  on  the  lower  legs,  which  had
appeared  two  years  previously.  She  did  not  have diabetes;
however,  she  had  been  diagnosed  as  having  a goiter  at
almost  the  same  time  as  when the  skin  lesions  began  and
were  under  follow-up.  Physical  examination  showed  sev-
eral  well-circumscribed  waxy  brownish  infiltrated  plaques
with  elevated  borders  on  the bilateral  shins  (Fig.  1A  and
1B).  Initial  lesion  arose  on  a burn  scar,  which  had  originally
been  caused  by  a Japanese  electric  foot warmer,  that is

Figure  1  (A),  Multiple,  waxy  brownish  plaques  on  the  bilateral  shins  with  slightly  elevated  erythema  at  the  periphery.  (B),  Close-up

view.

� Study conducted at the Department of  Dermatology, Fukushima

Medical University, Fukushima, Japan.

used  in the bed  in winter.  Thereafter,  similar  lesions  were
increased  in  number  in the surrounding  areas  and  spread
to  another  lower  leg.  Laboratory  examination  showed nor-
mal liver  and  renal  function;  however,  anti-thyroglobulin
antibody  (209.2  IU/mL;  normal  <28)  and anti-thyroid  per-
oxidase  antibody  (269.1  IU/mL,  normal <16)  were elevated.
Thyroid  Stimulating  Hormone  (TSH),  TSH  receptor  antibody,
and  free  T3  and T4  thyroid  hormones  were all  within  nor-
mal  limits.  Histological  examination  revealed  necrobiotic
changes  of  collagen  in the dermis,  surrounded  by  granulo-
matous  inflammatory  reactions  composed  of  lymphocytes,
histiocytes,  and  multinucleated  giant  cells  (Fig.  2A).  Of
note,  lymphoid  aggregates  were  observed  at the periphery
of  the degenerated  collagen  in the lower  dermis.  Immuno-
histological  examination  showed  intense  expression  of  CD3+
T-cells  (Fig.  2B) and  CD20+  B-cells  (Fig.  2C).  High  endothelial
venules-associated  pNAd  (MECA-79)  epitopes  were observed
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