
D

B
r

B
M

a

b

c

R
A

I

W
o
p
i
a

d

h
0
B

Anais Brasileiros de Dermatologia 2022;97(4):467---470

Anais Brasileiros de

Dermatologia
www.anaisdedermatologia.org.br

ERMATOPATHOLOGY

reast  carcinoma  metastasis  and Wolf’s isotopic
esponse�

runa Rocha Reolão a,∗, Diego Salomón Mora a,
ichele  Caroline dos Santos Garcia b, Renan Rangel Bonamigo a,b,c

Santa  Casa  de  Misericórdia  de  Porto  Alegre,  Porto  Alegre,  RS,  Brazil
Ambulatório  de  Dermatologia  Sanitária  do  Rio  Grande  do  Sul,  Porto  Alegre,  RS,  Brazil
Faculty  of  Medicine,  Universidade  Federal  do  Rio  Grande  do  Sul,  Porto  Alegre,  RS,  Brazil

eceived  30  November  2020;  accepted  24  October  2021
vailable  online  5  June  2022

KEYWORDS
Breast  neoplasms;
Herpes  zoster;
Neoplasm  metastasis;
Skin  neoplasms;
Varicella-Zoster  virus

Abstract  Wolf’s  isotopic  phenomenon  occurs  when  a  new  dermatosis  appears  on  a  site  that
has already  healed  from  a  previous  dermatological  disease  of  another  etiology.  This  report
describes  the  case  of  a  44-year-old  female  patient  undergoing  treatment  for  breast  carcinoma
who recently  had  brownish  erythematous  lesions  appearing  on  the  scar  region  of  previous  her-
pes zoster  on  the  right  hemithorax.  Histopathology  and  immunohistochemistry  examination
confirmed  skin  metastasis  of  breast  cancer.  Herpes  zoster  scars  require  attention  due  to  the
possibility  of  an  isotopic  response  as  a  facilitating  factor  in  some  dermatoses,  sometimes  severe
infection ones, such  as  neoplasms.
© 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/).
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olf’s  isotopic  response  (WIR)  is  defined  as  the  occurrence
f  a  new  cutaneous  dermatosis  that  appears  on  the  site  of  a

revious,  healed,  dermatological  disease.  Many  skin  lesions
n  the  topography  of  herpes  zoster  (HZ)  have  been  described
s  WIR;  this  viral  infection  is  the  most  commonly  described

� Study conducted at the Irmandade da Santa Casa de Misericórdia
e Porto Alegre, Porto Alegre, RS, Brazil.
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rimary  disease  predisposing  to  this  response,  and  the  term
‘postherpetic  Wolf’s  isotopic  response’’  has  been  suggested
y  several  authors.1 Breast  carcinoma  is  unusually  reported
s  being  related  to  WIR,  and  the  histopathological  study  is
ritical  for  the  final  diagnosis.1,2

ase report
his  report  describes  a  44-year-old  woman  undergoing  treat-
ent  for  metastatic  breast  cancer  to  the  lung,  pleura

nd  bones,  which  was  submitted  to  a  radical  mastectomy,
hemotherapy  with  docetaxel,  and  previous  radiotherapy,
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B.R.  Reolão,  D.S.  Mora,  M.C.  Garcia  et  al.

Figure  1  Brownish  erythematous,  desquamative  plaque  on  the  right  hemithorax,  with  a  diagnosis  of  metastatic  breast  carcinoma:
topography of  post-herpetic  WIR.
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igure  2  Histopathology  of  the  right  hemithorax  plaque.  A.  

100); B.  on  the  right  (Hematoxylin  &  eosin,  ×400).

nd  is  currently  undergoing  chemotherapy  with  fulvestrant
nd  ribociclib.  She  had  a  history  of  HZ  on  the  right  hemitho-
ax  for  two  months,  with  clinical  diagnosis  attained  by  the
nitial  classic  presentation,  good  therapeutic  response  to
cyclovir,  and  complete  remission  of  the  condition.  She  had
tarted  one  week  before  with  new  skin  lesions  on  the  same
ite  but  with  slightly  different  characteristics,  such  as  slight
esion  infiltration  and  absence  of  vesicles,  erosions  or  secre-
ion.

On  physical  examination,  the  right  hemithorax  showed
ome  macules  and  an  extensive  brownish  erythematous
laque,  with  little  infiltration  and  mild  desquamation
Fig.  1).  Histopathological  examination  of  the  skin  plaque
howed  metastasis  of  poorly  differentiated  carcinoma,  and
mmunohistochemistry  revealed  positivity  for  CK-7  and
ATA-3,  confirming  cutaneous  metastasis  of  poorly  differ-
ntiated  breast  carcinoma,  and  positivity  for  Ki-67  in  20%  of
he  neoplastic  cells  (Figs.  2  and  3).

iscussion

n  the  present  case,  in  the  context  of  immunosuppression

baseline  neoplasm  under  chemotherapy),  the  initial  diag-
osis  of  another  episode  of  herpes  zoster  would  be  possible,
ut  the  differential  diagnosis  with  local  tumor  infiltration
ould  also  need  to  be  considered  when  recalling  the  pres-
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y  differentiated  carcinoma  on  the  left,  (Hematoxylin  &  eosin,

nce  of  WIR,  particularly  due  to  the  atypical  configuration
f  the  disease  and  the  prolonged  clinical  picture.1---3

WIR  is  a  rare,  probably  underdiagnosed  entity  and  con-
ists  of  the  development  of  a  dermatosis  on  the  site  of

 previous  skin  lesion,  of  different  etiology  and  already
ealed.  In  most  cases,  the  first  dermatosis  is  herpes  (zoster
r  simplex),  although  other  skin  lesions  can  also  precede
he  second  lesion.  The  isotopic  response  can  reveal  the
xistence  of  several  conditions  ---  such  as  granulomatous  dis-
ases,  impetigo,  psoriasis,  and  even  malignant  tumors.4

The  term  ‘‘Wolf’s  isotopic  phenomenon’’  was  introduced
n  1995.  Although  the  first  described  clinical  case  dates
rom  1929,  the  understanding  of  this  phenomenon  is  recent
nd  the  number  of  known  cases  is  relatively  scarce.4---6 This
esponse  differs  from  Köebner  isomorphic  phenomenon,  as  it
s  characterized  by  the  development  of  the  same  disease  on
nother  skin  site,  induced  by  traumatic  and/or  inflammatory
rocesses,  whereas  WIR  is  characterized  by  the  appearance
f  a  new  disease  on  the  same  previously  affected  site.7

The  pathogenesis  of  WIR  remains  unclear  and  includes
ascular,  immunological,  and  viral  factors.  Some  authors
tate  that  the  herpetic  infection,  by  destroying  cutaneous
erve  fibers,  could  trigger  immune  dysregulation  pheno-

ena,  thus  favoring  the  development  of  inflammatory

eactions  or  causing  local  immunosuppression  (important  in
ases  of  tumor  infiltration).1---3
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Figure  3  Immunohistochemical  panel  for  metastati

The  differential  diagnosis  between  the  two  der-
atoses  is  extremely  important  since  the  treatment  differs
etween  them.  HZ  is  a  cutaneous  manifestation  resul-
ing  from  the  reactivation  of  a  previous  infection  by  the
aricela-zoster  virus,  which  remains  latent  in  the  sen-
ory  ganglia,  and  typically  presents  with  a  prodromal
hase  of  nonspecific  symptoms  and  subsequently  with  the
haracteristic  erythematous-papulovesicular  rash,  which
ollows  the  path  of  a  dermatome,  generally  respecting  the
idline.
Histopathological  examination  shows  intraepidermal

esicles  or  ulceration,  as  well  as  epidermal  necrosis
nd  ballooning  ---  large,  pale  keratinocytes  with  metal-
ic  gray  nuclei,  chromatin  margination  at  the  edge  of
he  nucleus,  sometimes  with  pink  intranuclear  inclu-
ions  surrounded  by  an  artefactual  cleft  (Cowdry’s  type

 inclusions,  Lipschutz  bodies,  ‘‘owl  eyes’’),  acantholy-
is,  or  multinucleated  keratinocytes.  There  may  also  be
xtravasated  erythrocytes  and  diffuse  perivascular  lym-
hocytes  or  neutrophils,  sometimes  with  leukocytoclastic
asculitis.  Other  diagnostic  methods  available  for  HZ  are
ultures,  fluorescent  antibody  smear  techniques,  or  Tzanck
reparations.8

Breast  carcinoma  is  the  neoplasm  that  most  often  results
n  cutaneous  metastasis  in  women,  usually  detected  on  the
runk  as  an  indurated/infiltrated  plaque  or  nodule,  which
s  commonly  an  adenocarcinoma.  Breast  cancer  metasta-
is  usually  occurs  within  the  first  three  years  after  the
eoplasm  diagnosis  and  in  women  aged  between  50  and
0  years.  Histopathological  examination  shows  tumor  nod-
les  with  pleomorphic  and  hyperchromatic  nuclei,  with
ncreased  mitosis  in  the  dermis.  In  some  cases,  glandular
tructures  may  contain  mucin.

Most  metastatic  breast  carcinomas  express,  on  immuno-
istochemistry,  CK7  and  CK19,  estrogen  and  progesterone
eceptors,  mammaglobin,  GCDFP-15,  CEA,  and  E-cadherin,
ut  are  negative  for  CK20,  CK5/6,  CD10  and  TTF-1.8,9 GATA-

 marker  has  high  sensitivity  and  specificity  for  the  diagnosis
f  breast  carcinoma,  especially  for  the  estrogen-receptor-
ositive  and  Her2  positive  subtype.  Ki67,  on  the  other  hand,
s  a  biomarker  widely  used  to  measure  and  monitor  the  cell
roliferation  rate  in  tumors,  including  breast  carcinomas,
ith  very  high  or  very  low  rates  being  considered  the  most
seful  in  prognostic  assessment.10
In  the  present  clinical  case,  histopathology  showed
haracteristics  of  a  poorly  differentiated  carcinoma  metas-
asis,  and  immunohistochemistry  was  crucial,  confirming  the

e
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46
ast  carcinoma:  positive  for  CK7  and  GATA-3  markers.

ypothesis  of  breast  carcinoma  metastasis,  as  it  expressed
he  CK-7  and  GATA-3  markers,  in  addition  to  Ki-67  in  20%  of
he  neoplastic  cells.

onclusion

aricella-Zoster  virus  infection  results  in  increased  chances
f  developing  HZ  and  WIP.  It  is  very  important  to  pay
ttention  to  the  possibility  of  the  emergence  of  different
ermatoses  in  dermatomes  that  were  previously  affected  by
he  varicella-zoster  virus,  including  metastatic  neoplasms,
s  in  the  case  described  herein.  In  cases  of  suspected
IR,  histopathological  and  immunohistochemical  studies

re  extremely  relevant.

inancial support

one  declared.

uthors’ contributions

runa  Rocha  Reolão:  Approval  of  the  final  version  of  the
anuscript;  design  and  planning  of  the  study;  drafting  and

diting  of  the  manuscript;  intellectual  participation  in  the
ropaedeutic  and/or  therapeutic  conduct  of  the  studied
ases;  critical  review  of  the  literature;  critical  review  of
he  manuscript.

Diego  Salomón  Mora:  Approval  of  the  final  version  of
he  manuscript;  design  and  planning  of  the  study;  drafting
nd  editing  of  the  manuscript;  intellectual  participation  in
he  propaedeutic  and/or  therapeutic  conduct  of  the  studied
ases;  critical  review  of  the  literature;  critical  review  of  the
anuscript.
Michele  Caroline  dos  Santos  Garcia:  Approval  of  the  final

ersion  of  the  manuscript;  design  and  planning  of  the  study;
rafting  and  editing  of  the  manuscript;  intellectual  partic-
pation  in  the  propaedeutic  and/or  therapeutic  conduct  of
he  studied  cases;  critical  review  of  the  literature;  critical
eview  of  the  manuscript.

Renan  Rangel  Bonamigo:  Approval  of  the  final  version
f  the  manuscript;  design  and  planning  of  the  study;

ffective  participation  in  research  orientation;  intellec-
ual  participation  in  the  propaedeutic  and/or  therapeutic
onduct  of  the  studied  cases;  critical  review  of  the
anuscript.

9



ora,

C

N

R

of cutaneous metastasis of breast cancer. An Bras Dermatol.
B.R.  Reolão,  D.S.  M

onflicts of  interest

one  declared.

eferences

1. Wang T, Zhang M, Zhang Y, Zhang Y, Zhang S, QU T, et al.
Wolf’s Isotopic Response after Herpes Zoster Infection: A Study
of 24 New Cases and Literature Review. Acta Derm Venereol.
2019;99:953---9.

2. Ruocco V, Ruocco E, Brunetti G, Russo T, Gambardella
A, Wolf R. Wolf’s post-herpetic isotopic response: Infec-
tions, tumors, and immune disorders arising on the site
of healed herpetic infection. Clin Dermatol. 2014;32:

561---8.

3. Pereira AS, Vieira B, Neves RM, Maio T, Moreira J, Sampaio F.
Resposta Isotópica de Wolf --- A propósito de um caso clínico.
Oftalmologia. 2019;43:1---4.

1

47
 M.C.  Garcia  et  al.

4. Wolf R, Wolf D, Ruocco E, Brunetti G, Ruocco V. Wolf’s isotopic
response. Clin Dermatol. 2011;29:237---40.

5. Wolf R, Wolf D, Ruocco V, Ruocco E. Wolf’s isotopic response:
The first attempt to introduce the concept of vulnerable areas
in dermatology. Clin Dermatol. 2014;32:557---60.

6. Wolf R, Brenner S, Ruocco V, Filioli FG. Isotopic Response. Int J
Dermatol. 1995;34:341---8.

7. Kroth J, Tischer J, Samtleben W, Weiss C, Ruzicka T,
Wollenberg A. Isotopic Response, Köbner Phenomenon and
Renbök Phenomenon Following Herpes Zoster. J Dermatol.
2011;38:1058---61.

8. Rapini RP. Dermatopatologia prática. 2. ed. Rio de Janeiro: Else-
vier; 2013.

9. Ferreira VA, Spelta K, Diniz LM, Lucas EA. Exuberant case
2018;93:429---31.
0. Penault-Llorca F, Radosevic-Robin N. Ki67 assessment in breast

cancer: an update. Pathology. 2017;49:166---71.

0

http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00084-8/sbref0050

	Breast carcinoma metastasis and Wolfs isotopic response
	Introduction
	Case report
	Discussion
	Conclusion
	Financial support
	Authors contributions
	Conflicts of interest

	References

