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18F-­‐FDG	
  PET/CT	
  for	
  breast cancer	
  staging

•Where is	
  the	
  clinical	
  impact?

• To	
  which women should 18F-­‐FDG	
  PET/CT	
  be
offered?
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The	
  population	
  is	
  large	
  and	
  increasing

Breast	
  cancer is	
  the most	
  common cancer	
  and	
  the	
  2.	
  leading	
  cause	
  of	
  cancer	
  death	
  
among	
  women	
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Survival rate	
  depends on	
  stage	
  and	
  progression
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Survival rate	
  is	
  decreased in	
  young women
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The  numbers  above  the  bars  designate  the  number  of  patients  with  
breast  cancer  in  the  SEER17  registry  for  2000-­2005
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Increasing request for	
  PET/CT	
  scans in	
  routine
clinical practice
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Data	
  from	
  South	
  Italy,	
  published in	
  British	
  Journal	
  of	
  Cancer (2017) 116,	
  821–827
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PET/CT	
  skanning
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18F-­‐FDG	
  is	
  a	
  glucose-­‐analog
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Glucose metabolism and	
  Warburg	
  effect
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The	
  Warburg	
  effect and	
  18F-­‐FDG
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Hybrid	
  imaging provide	
  combined	
  anatomical-­‐
metabolic	
  image	
  information
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18F-­‐FDG	
  PET/CT	
  allows the	
  examination of	
  extraaxillary
nodes,	
  chest,	
  abdomen	
  and	
  bone	
  in	
  a	
  single	
  session
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Conventional imaging

MRI	
  brain

18F-­‐FDG	
  PET/CT
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18F-­‐FDG	
  PET/CT	
  for	
  BC	
  staging
Where is	
  the	
  clinical impact?
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Groheux D	
  et	
  al.	
  J	
  Nucl Med	
  2016;	
  57:	
  17S-­‐26S
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18F-­‐FDG	
  PET/CT	
  is	
  not	
  recommended for	
  the	
  initial	
  
assessment of	
  patients	
  with	
  T1N0
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• Sentinel node	
  superior for	
  
assessing axillary lymph node	
  
involvement

• Risk of	
  distant	
  metastases	
  in	
  early
stage	
  cases	
  is	
  low
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18F-­‐FDG	
  PET/CT	
  is	
  useful for	
  staging of	
  LABC*
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• Accurate staging is	
  important for	
  
management	
  decisions	
  (neoadjuvant
chemo+surgery+RT vs	
  systemic
chemotherapy)

• LABC	
  is	
  associated with	
  high risk of	
  
metastases

• 18F-­‐FDG	
  PET/CT	
  may advantageously replace
conventional imaging methods

• Baseline	
  for	
  response evaluation

• *no clear	
  definition	
  of	
  LABC	
  (large	
  tumors,	
  
skin	
  involvement,	
  multiple	
  local LN,	
  
inflammatory)
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18F-­‐FDG	
  PET/CT	
  may advantageously replace
conventional imaging methods for	
  staging in	
  LABC	
  
patients
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Groheux D	
  et	
  al.	
  J	
  Nucl Med	
  2013;54:	
  5-­‐11

Prospective study,	
  117	
  LABC	
  patients

Conventional imaging (bone	
  scintigraphy,	
  x-­‐ray/CT	
  chest,	
  CT/US	
  
abdomen)	
  compared with	
  18F-­‐FDG	
  PET/CT

Distant	
  metastases	
  were found in	
  43	
  patienter	
  with	
  PET/CT	
  and	
  28	
  
patienter	
  with	
  conventional imaging
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At	
  which clinical stage	
  should 18F-­‐FDG	
  PET/CT	
  be
initiated?
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Groheux D  et  al.  J  Nucl Med  2016;;  57:  17S-­26S

Increasing evidence for	
  substantial
yield in	
  stage	
  IIB	
  and	
  IIIA
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Studies	
  evaluating 18F-­‐FDG	
  PET/CT	
  for	
  baseline	
  staging
of	
  clinical stage	
  II	
  or	
  III
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  et	
  al.	
  J	
  Nucl Med	
  2016;	
  57:	
  17S-­‐26S
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Studies	
  evaluating 18F-­‐FDG	
  PET/CT	
  for	
  baseline	
  staging
of	
  clinical stage	
  II	
  or	
  III
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Groheux D	
  et	
  al.	
  J	
  Nucl Med	
  2016;	
  57:	
  17S-­‐26S
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Stage	
  IIB	
  and	
  IIIA

Prospective	
  study	
  of	
  254	
  patients	
  with	
  clinical	
  stage	
  II	
  or	
  III	
  

Conventional	
  imaging:	
  mammography,	
  US,	
  breast	
  MRI,	
  ± additional	
  directed	
  radiological	
  studies	
  	
  

18F-­‐FDG	
  PET/CT

Histologic	
  confirmation	
  or	
  directed	
  radiologic	
  studies	
  +	
  patient	
  follow	
  up

PET/CT	
  changed	
  clinical	
  stage	
  in	
  77	
  patients	
  (30%)	
  

PET/CT	
  identified	
  unknown	
  N3	
  lymph	
  node	
  metastases	
  	
  in	
  40	
  patients

PET/CT	
  led	
  to	
  upstaging	
  to	
  stage	
  IV	
  in	
  2,3	
  %	
  of	
  stage	
  IIA	
  (1	
  of	
  44),	
  10,7	
  %	
  of	
  stage	
  IIB	
  (6	
  of	
  56),	
  17,5	
  
%	
  of	
  stage	
  IIIA	
  (11	
  of	
  63),	
  36,5%	
  of	
  stage	
  IIIB	
  (27	
  of	
  74),	
  and	
  47,1%	
  of	
  stage	
  IIIC	
  (8	
  of	
  17)

Groheux D	
  et	
  al,	
   J	
  Natl Cancer	
  Inst.	
  2012;104:	
  1879–1887
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Groheux D	
  et	
  al.	
  J	
  Natl Cancer	
  Inst.	
  2012;104:	
  1879–1887

PET-­‐CT	
  provided	
  powerful	
  prognostic	
  stratification	
  of	
  patients
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PET/CT	
  and	
  international	
  guidelines

22
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NCCN

• Clinical stage	
  IIIA;	
  staging with	
  chest CT,	
  abdominopelvic CT	
  or	
  MRI,	
  bone	
  scan	
  or	
  sodium
flouride	
  PET.	
  18F-­‐FDG	
  PET/CT	
  is	
  optional.	
  

• 18F-­‐FDG	
  PET/CT	
  may be helpful in	
  identifying unsuspected regional	
  node	
  and/or	
  distant	
  
metastasis in	
  LABC

NCCN	
  Breast Cancer	
  Version	
  2.2015	
  Clinical Practice Guidelines	
  in	
  Oncology;	
  Gradishar WJ,	
  Anderson	
  BO	
  et	
  al.	
  J	
  Natl Compr Canc Netw
2015;	
  13(4):	
  448-­‐474	
  

ESMO

• 18F-­‐FDG	
  PET/CT	
  may replace traditional imaging for	
  initial	
  staging in	
  high-­‐risk patients	
  
considered for	
  neoadjuvant chemotherapy,	
  LABC	
  and/or	
  inflammatory disease

Senkus E,	
  Kyriakides S,	
  et	
  al	
  on	
  behalf of	
  the	
  ESMO	
  Guidelines	
  Committee,	
  Annals	
  of	
  Oncology 26	
  (Suppl 5):	
  v8-­‐v30,	
  2015	
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Should tumor	
  biology,	
  histology and	
  phenotype be
considered for	
  the	
  use of	
  18F-­‐FDG	
  PET/CT	
  for	
  breast
cancer	
  staging?

23

• Invasive ductal carcinoma have	
  higher FDG	
  uptake than lobular

• SUVs are higher in	
  tumors	
  negative	
  for	
  hormone receptors

• High	
  proportion	
  of	
  extra-­‐skeletal	
  metastases	
  in	
  TNBC	
  and	
  HER2-­‐pos	
  
tumors	
  (Groheux 2012)

• Positive	
  correlation between FDG	
  uptake and	
  Ki-­‐67	
  index

• Age	
  may be independent	
  prognostic factor
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18F-­‐FDG	
  PET/CT	
  for	
  initial	
  staging in	
  patients	
  <	
  40	
  years

24

Riedl C	
  et	
  al.	
  Retrospective Analysis	
  of	
  18F-­‐FDG	
  PET/CT	
  for	
  Staging Asymptomatic
Breast Cancer	
  Patients	
  Younger Than 40	
  Years.	
  J	
  Nucl Med	
  2014;	
  55:1578–1583	
  

Retrospective	
  study	
  of	
  134	
  patients	
  <	
  40	
  years	
  with	
  newly	
  diagnosed	
  clinical	
  stage	
  I-­‐
IIIC	
  BC

18F-­‐FDG	
  PET/CT	
  for	
  initial	
  staging

PET/CT	
  detected	
  N3	
  lymph	
  node	
  metastases	
  in	
  11%	
  and	
  distant	
  metastases	
  in	
  15%

8	
  of	
  34	
  patients	
  with	
  initial	
  stage	
  IIB	
  were	
  upstaged	
  to	
  stage	
  IV	
  (17%)
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Rate	
  of	
  distant	
  metastases	
  on	
  18F-­‐FDG	
  PET/CT	
  in	
  young
vs	
  older patients

25

Lebon V	
  et	
  al.	
  The	
  rate	
  of	
  distant	
  metastases	
  on	
  FDG-­‐PET/CT	
  at	
  initial	
  staging of	
  
breast cancer:	
  Comparison between women younger and	
  older than 40	
  Years.	
  J	
  Nucl
Med	
  2017;	
  58:	
  252-­‐257	
  

Retrospective	
  single-­‐institution	
  study	
  of	
  107	
  patients	
  <	
  40	
  years	
  and	
  107	
  patients	
  >	
  40	
  
years	
  with	
  newly	
  diagnosed	
  clinical	
  stage	
  I-­‐III	
  BC	
  and	
  no	
  clinical	
  signs	
  of	
  metastatic	
  
disease

PET/CT	
  detected	
  distant	
  metastases	
  in	
  21%	
  and	
  22%	
  of	
  patients	
  <40	
  and	
  ≥40	
  years,	
  
respectively

Demonstrating	
  the	
  high	
  yield	
  of	
  18F-­‐FDG	
  PET/CT	
  for	
  initial	
  breast	
  cancer	
  staging	
  ,	
  
even	
  in	
  stage	
  II,	
  whatever	
  their	
  age
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The	
  utility of	
  18F-­‐FDG	
  PET/CT	
  may not	
  be as	
  strong in	
  
lobular as	
  in	
  ductal carcinomas

26

Hogan	
  MP	
  et	
  al.	
  Comparison of	
  18F-­‐FDG	
  PET/CT	
  for	
  Systemic Staging of	
  Newly
Diagnosed Invasive Lobular Carcinoma Versus	
  Invasive Ductal Carcinoma.	
  J	
  Nucl Med	
  
2015;	
  56:1674–1680	
  

Retrospective	
  study,	
  146	
  ILC	
  and	
  146	
  IDC	
  clinical	
  stage	
  III	
  patients.	
  Patient	
  with	
  IDC	
  
were	
  more	
  frequently	
  upstaged	
  to	
  IV	
  by	
  PET/CT	
  compared	
  to	
  patients	
  with	
  ILC

Dashevsky BZ	
  et	
  al.	
  Appearance of	
  untreated bone	
  metastases	
  from	
  breast cancer	
  on	
  
FDG	
  PET/CT:	
  importance of	
  histologic subtype.	
  EJNMMI	
  2015;	
  42:1666–1673

Retrospective	
  study,	
  74	
  IDC,	
  13	
  ILC,	
  8	
  MDL.	
  Bone	
  metastases	
  more	
  often	
  sclerotic	
  
and	
  had	
  lower	
  SUVmax in	
  ILC	
  compared	
  to	
  IDC.	
  Sclerotic	
  bone	
  metastases	
  with	
  no	
  
FDG	
  uptake	
  more	
  frequent	
  in	
  ILC	
  compared	
  to	
  IDC
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Triple-­‐negative	
  BC	
  

28

Ulaner	
  GU	
  et	
  al,	
  Castillo	
  R,	
  Goldman	
  DA	
  et	
  al.	
  18F-­‐FDG	
  PET/CT	
  for	
  systemic staging of	
  
newly diagnosed triple-­‐negative	
  breast cancer.	
  EJNMMI	
  2016;	
  43:1937–1944	
  

Retrospective	
  study,	
  232	
  patients	
  with	
  TNBC,	
  PET/CT	
  for	
  initial	
  staging

PET/CT	
  identified	
  unsuspected	
  distant	
  metastases	
  in	
  15%	
  of	
  clinical	
  stage	
  IIB	
  TNBC

PET/CT	
  had	
  prognostic	
  value	
  in	
  clinical	
  stage	
  IIB	
  (patients	
  with	
  metastases	
  on	
  PET/CT	
  
had	
  significantly	
  shorter	
  survival	
  compared	
  to	
  patients	
  who	
  were	
  not	
  upstaged	
  by	
  
PET/CT)

PET/CT	
  identified	
  7	
  unknown	
  synchronous	
  	
  cancers	
  in	
  6	
  patients	
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PET/CT	
  for	
  restaging of	
  BC

29

•Allows for	
  better discrimination between posttreatment
scar/fibrosis and	
  viable tumor	
  tissue

•Discriminate patients	
  with	
  locoregional recurrence only from	
  
those with	
  distant	
  recurrence

•Helpful in	
  down-­‐staging suspected lesions in	
  some situations

Department	
  of	
  Clinical Physiology,	
  Nuclear Medicine &	
  PET



TNBC	
  in	
  left	
  breast	
  initially	
  classified	
  as	
  T3N1M0	
  and	
  treated	
  with	
  neoadjuvant	
  chemotherapy,	
  conservative	
  surgery,	
  
and	
  locoregional radiotherapy	
  in	
  50-­‐y-­‐old	
  woman.	
  David	
  Groheux et	
  al.	
  J	
  Nucl Med	
  2016;57:17S-­‐26S

(c)  Copyright  2014  SNMMI;;  all  rights  reserved
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Conclusion

31

• 18F-­‐FDG	
  PET/CT	
  is	
  useful for	
  initial	
  staging in	
  LABC	
  

• Growing	
  evidence in	
  support	
  for	
  using 18F-­‐FDG	
  PET/CT	
  for	
  
initial	
  staging of	
  patients	
  with	
  clinical stage	
  IIB	
  or	
  IIIA	
  BC	
  (stage	
  
migration)

• 18F-­‐FDG	
  PET/CT	
  may advantageously replace conventional
imaging methods for	
  staging

• 18F-­‐FDG	
  PET/CT	
  is	
  useful for	
  detecting recurrence and	
  for	
  
restaging
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