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Meétastases osseuses et
Imagerie Nucleaire

- Os: site le plus frequent des metastases du cancer
du sein

- Scintigraphie osseuse (SO) aux biphosphonates :
marqueur de la matrice osseuse

- Les traceurs TEP permettent aussi de rechercher
des metastases osseuses: ®FDG, '°FNa
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Evaluation of the evidence on staging imaging for detection of asymptomatic
distant metastases in newly diagnosed breast cancer

M.E. Brennan®, M. Houssami

Study by type of imaging

Conventional imaging

PET or PETICT

Koizumi 2011 |
Barrett 2009 |
Lee 2005
Kim 2011
Dillman 2000
Puglisi 2005
Ravaioli 1998 '
Kasem 2006 |

Barry 1999

Cermik 2008 .
Weir 2005
Alberini 2009
van der Hoeven 2004
Heusner 2008

The Breast 2012 (21): 112-123

Prevalence of distant metastases
Prevalence (%) and 95% CI

Carkaci* 2009 -
Groheux 2008 |

Buchmann 2007 |
ConventionallPET(PET/ICT)
Niikura 2011 |
Schirrmeister 2011 .

Segaert* 2010 '
Fuster 2008 -
Abe 2005 -
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Years afterinitial Breast Cancer Diagnos is

Enquéte sur 13207 patientes
avec cancer du sein

en majorité non M+ au diagnostic
Médiane de suivi de 5,4 ans

3 sources de recueil épidémiologique
*General Practice Database

*National Cancer Registry
*Hospital Statistics




Nuclear
Original article com,mm
Bone scintigraphy in breast cancer: added value of hybrid
SPECT-CT and its impact on patient management
Punit Sharma®, Harmandeep Singh?®, Rakesh Kumar®, Chandrasekhar Bal?,
Sanjay Thulkar®, Vulatheru Seenu® and Arun Malhotra®

Parameter Planar scintigraphy SPECT SPECT-CT
Sensitivity 41% (28.6-55) 72% (569.1-83.3) 83% (70.5-91.4)
Specificity 91% (80.6-97) 88% (76.3-94.9) 98% (90.5-99.7)
PPV 83% (64.2-94) 86% (72.7-94) 989% (89.1-99.6)
NPV 60% (49.3-70.8) 76% (63.6-85.4) 85% (73.8-92.4)
Accuracy (%) 66 BO 90

(a) P (b)

— Planar
- —-5PECT
""" SPECT-CT

Sensitivity

40 80
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VIP/TDM reduit la nécessite de recourir a
plorations radiologiques complementaires,
1e permet pas de se dispenser de I'lRM

L’exactitude de la scintigraphie osseuse est
augmentéee avant tout par I'identification fiable des
arthropathies degenératives du rachis
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IBF.FDG PET/CT in Staging Patients with Locally
Advanced or Inflammatory Breast Cancer: Comparison

to Conventional Staging

David Groheux'?, Sylvie Giacchetti®, Marc Delord®, Elif Hindié™*, Laetitia Vercellino', Camoline Cuvier?,
Marie-Elisabeth Toubert', Pascal Merlet'®, Christophe Hennequin’, and Marc Espié?

THE JournAL oF NucLEar Mepicive + Vol 54 « No. 1 + January 2013

30

-19/30
-4/30
-7/30



faa

1

-

et OB e

-

-
~
-

/

-
-
=
R4
-

.
‘

FIGURE 2. Bone scan (A) and PET/CT (B) findings in patient with
clinical T4bMNO (stage |lIIB), estrogen receptor-positive, progesterona
receptor—positive, HER2-negative, grade 3 invasive ductal carci-
noma of right breast. PET/CT showed pnmary tumor and depicted
tic metastasis of vertebral body of L3. MR imaging confirmed bone
metastasis (not shown). Bone scanning was falsely negative (slight
heterogeneity of upper border of L3 was considered suggestive of
arthrosis).




T JournaL oF NuaLear Mepicine » Vol 54 = No. | » January 2013

AGURE 3. Bone scan (A) and PET/CT (B) findings in patient with
climical T4bMN3 (stage |IC) esfrogen receptor-positive, progestarone
receptor-negative, HEH2-negatve, grade 3 invasive ductal carci-
noma of left breast. PET/CT showed locally advanced primary breast
cancer with axillary and supraclavicular ymph nodes, as wall as nu-
merous distant metastases to bones and pleura. Bone scanning was
true-positive, showing faint uptake at lower part of left sacroiliac joint.

IBE.FDG ™ LocalLy Apvancep Breast Cancer *  Groheux et al.




Correlation of high '*F-FDG uptake to clinical, pathological
and biological prognostic factors in breast cancer

David Groheux - Sylvie Giacchetti + Jean-Luc Moretti - Raphael Porcher -
Mare Espié « Jacqueline Lehmann-Che + Anne de Roquancourt + Anne-Sophie Hamy +
Caroline Cuvier « Laetitia Vercellino « Elif Hindié

Eur J Nucl Med Mol Imaging (2011) 38:426-435

~ Plusieurs marqueurs de mauvais pronostic (grade eleveé,
absence de recepteurs hormonaux, triple négativite, etc...)
sont associes a des valeurs elevees du SUV.

« Sources d 'examens TEP-FDG faux-negatifs :



\-Cl du sein gauche de 52mm,
SBR-1, RE +++, RP +++, c-erbB2-,
p53 fonctionnelle,



Comparison of '®F-FDG PET/CT for Systemic Staging of
Newly Diagnosed Invasive Lobular Carcinoma Versus Invasive
Ductal Carcinoma

~ Molly P. Hogan'?, Debra A. Goldman®, Brittany Dashevsky'~, Christopher C. Riedl', Mithat Génen®,
- Joseph R. Osborne'Z, Maxine Jochelson'?, Clifford Hudis®, Monica Morrow®, and Gary A. Ulaner'~

THe JournaL oF NucLear Meoiane = Vol. 56 = No. 11 = November 2015

Performances de la TEP/TDM au FDG pour effectuer le
llan d’'extension de 146 CLI et 89 CCI (étude rétrospective)

= CLI donne plus souvent des métastases osseuses
osteoblastiques et non fixantes.

= CLI donne plus frequemment des carcinoses péritonéales.



FIGURE 2. A 55-y-old woman with initial stage lll ILC upstaged to IV on CT component of 13F-
FDG PET/CT. (&) Axial '8F-FDG PET doas not demonstrate suggestive fod. (B) Axdal CT compo-
nent of PET/ACT demonstrates multiple osseocus sclamotic lesions suggestive of metastasas
(amrow). (C) Axdal fused "*F-FDG PET/CT image confirms that osseous sdentic lesions demon-
strate background '8F-FDG avidity. Biopsy confirmed csseous metastasis.




FIGURE 5. A 42-y-old woman with initial stage Il IDC upstaged to IV by "¥F-FDG PET. (A) Axial
fused "¥F-FDG PETACT image demonstrates previously unknown rght ilium metastases as 19F-
FDG-avid csseous lesion (arow). (B) Mo definite coresponding lesion is sean on axial CT com-
ponent of PET/CT. {C) Axial fused '8F-FDG PET/ACT image confirms csseous localization of 18F-
FDG-avid focus (arrow). (0) No cormesponding focus is seen on ¥ ™ Te-MDP bona scan (antedor
[left] and postedor [Aght] spot views of pelis shown). Biopsy confimmed ossaous metastasis.



" Performance of FDG PET/CT
In the Clinical Management of
Breast Cancer’

Radiology
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Figure 2: Schematic of the breast and regional lymph nodes according to
the AJCC Cancar Staging Manual (36). (Reprinted, with permission, from

5

reference 36). | B

AEVIEW: FDG PET/CT in Clinical Management of Breast Cancer radioiogy rana oy = Radiodogy: Volume 266 Number 2—February 2013 Groheux et al




Prognostic Impact of *FDG-PET-CT Findings in Clinical Stage llI
and lIB Breast Cancer

David Groheux, Elif Hindig, Marc Delord, Sylvie Giacchetti, Anne-sophie Hamy, Cédric de Bazelaire, Anne de Roquancourt,
Laetitia Vercellino, Marie-Elisabeth Toubert, Pascal Merlet, Marc Espié

J Natl Cancer Inst 2012;104:1879-1887

Performances de la TEP-TDM pour detecter des adénopathies
- de type N3 et des métastases a distance

r dénopathies de type N3 identifiees chez 57 / 254 patientes :
« Foyers évocateurs de métastases a distance chez 53 / 254

foyers osseux decouverts chez 35/254 femmes :
ganglions a distance 20/254 ,

foyers hepatiques 13/254 :

nodules pulmonaires 9/254 :

atteinte pleurale 2/254



PET-CT findings

Total patients

Patients with N3 ymph nodes

Total patients with distant metastases
Only bone metastases

Extra-skeletal metastases only

ER positivet/
HER2 negativet

305
21 16%!)
28 (22%)

3 (10%)

HER2 positivet

515§

16 (31%)
13 (26%)
5 (10%)

s(2%)

2 4%

TNBC
G35
12 (28%)

11 (16%:)
Z139%)

Grade 3

19|

34 (29%)

20 (17%)
7 (6%)
9 (8%)
4 (3%)

Grades 1 and 2

126
17 (13%)

27 21%)
11 (9%)
B ([6%)
B ([6%)

Total

254
57 (22%)
53 (21%)
21 (8%)
18 (7%)
14 (6%
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Articles | JNCI Vol. 104, Issue 24 | December 13, 2012



Valeur pronostique du statut M+ en TEP-TDM parmi 189 femmes
de stade clinique IIB-IIIA-1IB-IIC
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—— Upper curve: Patients without distant metastases, n = 142, events = 7
—— Lower curve: Patients with distant metastases detected by PET/CT, n = 47, e\lents =13
log-rank : P<.001
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-TDM au 18FDG réveéle des
5 dans un pourcentage
C Uun cancer de stade

atif de patientes ¢
1I-B et Il

sion-2 : Les métastases osseuses sont plus
2s en cas de cancer de phénotype luminal.



Somparaison I 5VIO-NCCN-

EPFDGaNs e bilan d’extension d’un cancer du sein (initial staging)

solated Ic 1E Infiltrants non métastatiques (7/2012)
metastases 3 options de stratégie d’imagerie
tes of recurrence when Niagnostique en lere intention :

ing methods are
flicting 1. Radio de thorax, échographie
abdominale et scintigraphie osseuse
2. TDM thoraco-abdomino-pelvien et
Covered (6/2009 scintigraphie osseuse
N 3 , 3. TEP/TDM au 18F-FDG

as




itifs sources de :

ans complémentaires

N1 ne doit pas retarder |la mise en route du
Nt

" Pas de preuve que le pronostic soit amélioré par la
- découverte précoce de métastases asymptomatiques









Diagnostic

montrent le réle majeur ¢

indication: R
- Isasi CR et al. BCRT 2005

- Pennant M, et al. Health Teck

- Pan L, et al. J Cancer Res Clir

- differencier modification post-t

de détecter les récurrences loc nales et a
'augmentation des marqueurs, en l'abs
marqueurs (Evangelista

- en cas de réc
non son caractere isolé (G




18E_FDG-PET/CT in staging, restaging, and treatment response
assessment of male breast cancer

David Groheux®®*, Elif Hindié ®, Michel Marty “', Marc Espié ¢, Domenico Rubello®,

Laetitia Vercel , Guilhem Bousquet “#, Jessica Ohnona ®, Marie-Elisabeth Toubert ?,
Pascal Merlet *%, Jean-Louis Misset ©

European Journal of Radiology 83 (2014) 1925-1933




lon de la réponse
rapeutigue en phase
\étastatique et intérét
ostique de la TEP-FDG




Bone Metastases in Patients
with Metastatic Breast Cancer:

Morphologic and Metabolic Monitoring Bon repondeur

of Response to Systemic Therapy
with Integrated PET/CT’

Radiodogy: Volume 247- Numier 1—April 2008 Tateishi et al
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Tateishi et al. Radiology 2008



Clinical Oncology 22 (2010) 818—827

Contents lists available at ScienceDirect

Clinical Oncology

o

FI SEVIER journal homepage: www.elsevier.com/locate/clon

Original Article

Heterogeneity of Metabolic Response to Systemic Therapy in Metastatic
Breast Cancer Patients

V. Huyge *, C. Garcia™, ]. Alexiou t, L. Ameye i, B. Vanderlinden §, M. Lemort 1, P. Bergmann ¥,
A. Awada |, J.-]. Body **, P. Flamen ™

V. Huyge et al. / Clinical Oncology 22 (2010) 818—827
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cer du sein (os = site métastatique le plus

cilement disponible
patient (diabétique)

2ux positif si réalisation de TEMP/TDM
e pour les lésions s igues mais ne détecte pas les
nedullaires |
‘au FDG

__ . nplet en un seul examen
- permet de détecter une atteinte médullaire
valeur pronostique élevée
« adaptée a I’évaluation thérapeutique
* risque de faux positif du fait de lésions inflammatoires

* performance moindre pour certaines formes histologiques et
phénotypiques
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