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Enjeu

CCR: 20% de metastases hépatiques synchrones
Jusqu’a 70% des patients
Mortalité dues aux metastases
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Recommandations de la conférence
de consensus

Bilan d’extension: - TDM

- IRM: résécabilité

- PET-TDM: maladie extra-hépatique

Réponse: -TDM




Multidisciplinary teams

The last few years have seen a greater awareness of the impor-
tance of MDTs. Results from a first prospective study to evaluate
the MDT discussion process and its effects on treatment
approaches for a variety of gastrointestinal cancers at a US cancer
centre have recently been published |99]. Despite 84% of clinicians

centre have recently been published [99]. Despite 84% of clinicians
being certain of their original plan, a change was recommended in
36% of cases, 72% of which involved major changes; there was 77%

Qiov 114a0 vULIiILiIw wvuw: ICICIICU-PGLICIIL Illullasclll\:lll., lllLlqulls a
reduced number of interventions, shorter delays in care, better
control of chemotherapy and decreased postoperative mortality
[103-105]. This could be of utmost importance in patients with
synchronous metastases.

Non-adherence to MDT decisions has been shown to result in a

bomemd bncssacmd laciine mccemsicial catbann fm i camcae [1NCT A TIV aboade.

Consensus recommendations

e A proficient MDT consisting of at least a colorectal surgeon, liver
surgeon, medical/gastrointestinal and radiation oncologist,
radiologist, nuclear medicine physician and pathologist opti-
mizes the treatment of CRCLM.

mizes the treatment of CRCLM.

e The treatment should be considered as a whole, from diagnosis
to the last treatment at the same centre.

e It is important to evaluate and analyze the outcomes from
MDTs to assess improvements in treatment goals.
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Guide du Bon Usage des examens ‘\
d'imagerie médicale

Appareil digestif - ' Cancer du célon, du rectum ou de I'anus - bilan d'extension -

Situations Cliniques | Q I « | Cancer du célon, du rectum ou de I'anus - bilan d'extension ( 6 examens )
Appareil digestif v

Cancer colorectal - suspicion

Cancer de |'estomac - diagnostic et bilan d'extension

Cancer de l'oesophage - diagnostic et bilan d'extension e e | BOE By ASsmeniaies | Moir.aussi

Cancer du cdlon et du rectum - suivi Echoend pie (. Indigué.) =

Cancer du cdlon, du rectum ou de |'anus - bilan d'exte...

Cancer du rectum ou de I'anus - stadification locale Seannesahdominopelbicnfcindipri)

Carcinome hépato-cellulaire - bilan pré-thérapeutique Recommandation: Indiqué
Cholangiocarcinome et cancer de la vésicule biliaire

. La TDM est moins performante pour évaluer le pelvis, mais
Cirrhose - diagnostic d'un nodule Grade: [-a | Ed| c | | AE | P P P

plus utile pour examiner le reste de I'abdomen et le thorax.

Douleur abdominale aigué - urgence chirurgicale
Dose: 10»‘]“H‘\D|‘N‘
Douleur thoracigue - suspicion de hernie hiatale oud...

Dyspepsie - gastroparésie
Dysphagie cliniqguement basse (l'obstacle est bas situg) IRM abdominopelvienne ( Indigué )
Dysphagie cliniqguement haute (l'obstacle est haut ou ...

Hémorragie gastro-intestinale occulte - bilan Recommandation: Indique

Ictére - diagnostic Grade: [al E [ [ae| L'IRM est utile pour fa}ire le bilan pelvien etfecherch\er un
envahissement du mésorectum. Elle peut étre utile &
‘ I'exploration du foie en cas de doute en TDM sur la
présence de métastases hépatiques.

Lésion hépatique de découvertes fortuite en échograp...
Maladie de |'intestin gréle suspectée en dehors de la ... Dose: (] (x| || || v

MICI - maladie de Crohn grélique
MICI - maladie inflammatoire du clon

Métastases hépatiques - bilan de résécabilité TEP (ndigue seulement daas des cas particubiers )

Pancréatite aigué Recommandation: Indiqué seulement dans des cas particuliers
Pancréatite chronique

Pathologie biliaire (en particulier lithiasique) : [~A "E (| =€ | AE |

TEP/TDM au FDG a la recherche de métastases a
distance en cas de doute (images hépatiques) ou de
Perforation ossophagienne - suspicion . [0 ffoaom|| D I D ‘ signes évocateurs (douleurs osseuses).

Polype colorectal - dépistage

Saignements gastro-intestinaux aigus (hématémese, ...
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Situations Cliniques Q l |
Appareil digestif v

Carcinome hépato-cellulaire - bilan pré-thérapeutique
Cholangiocarcinome et cancer de la vésicule biliaire
Cirrhose - diagnostic d'un nodule

Douleur abdominale aigué - urgence chirurgicale
Douleur thoracique - suspicion de hernie hiatale oud...
Dyspepsie - gastroparésie

Dysphagie cliniqguement basse (I'obstacle est bas situg)
Dysphagie cliniguement haute (I'obstacle est haut ou ...
Hémorragie gastro-intestinale occulte - bilan

Ictére - diagnostic

Lésion hépatique de découverte fortuite en échograp...
Maladie de l'intestin gréle suspectée en dehors de la ...
MICI - maladie de Crohn grélique

MICI - maladie inflammatoire du célon

Métastases hépatiques - bilan de résécabilité
Pancréatite aigué

Pancréatite chronique

Pathologie biliaire (en particulier lithiasique)
Perforation oesophagienne - suspicion

Polype colorectal - dépistage

Saignements gastro-intestinaux aigus (hématémeése, ...
Suspicion de fistule biliaire - antécédents récents de ...
Suspicion de fistule oesophagienne - antécédents réc...

Suspicion de fistule postopératoire - antécédents réc...

Syndrome occlusif

Traumatismes graves de |'abdomen avec hémorragie ...

d'imagerie médicale

Métastases hépatiques - bilan de résécabilité

Date de validation médicale : 01 01 2013

IRM abdominale ( Indigue )

Recommandation:
Grade: (-8 |-c| |-AE |
Dose: I O [R5 5 + 5+ S Y2

Scanner thoracoabdominopelvien ( Indigué )

Recommandation:

Grade: [-a (B c| | AE |
Dose: 1 S 8| e
TEP ( Indigué )

Recommandation:
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Métastases hépatiques - bilan de résécabilité ( 5 examens )

‘ PDF‘ Argumentaire ‘ Voir aussi

Indiqué

Examen le plus performant pour la détection.

Indiqué

Si IRM contre-indiquée, non réalisable ou non contributive.
Utile au bilan d'extension extra-hépatique, dans la réalisation
d'une volumétrie hépatique préopératoire et d'une
cartographie artérielle et portale.

Indiqué

Examen TEP/TDM au FDG utile pour le bilan d'extension des
Iésions intrahépatiques et la détection des métastases extra-
hépatiques éventuelles pouvant modifier une indication
opératoire.




Quelles sont les performances des
examens d'imagerie”?

Diagnostic Imaging of Colorectal
Liver Metastases with CT,

MR Imaging, FDG PET, and/or
FDG PET/CT: A Meta-Analysis of
Prospective Studies Including Patients
Who Have Not Previously Undergone

20
=
=

&
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Maarten C‘hI'IStIan Niekel, MSc Purpose: To obtain diagnostic performance values of computed tomogra-
Shandra Bipat, PhD phy (CT), magnetic resonance (MR) imaging, fluorine 18 fluoro-
Jaap Stoker, MD, PhD deoxyglucose (FDG) positron emission tomography (PET), and

FDG PET/CT in the detection of colorectal liver metastases in




Sensitivity Estimates for Each Imaging Modality on a Per-Lesion Basis

Modality* I? Index of Sensitivity (%) Mean Sensitivity (%)
CT (n=38) 70.9 (60.0, 78.9) 74.4 (68.7,79.3)
MR imaging (7 = 61) 83.4 (79.4,86.7) 80.3 (74.6, 85.0)
FDG PET (n=8) 86.4 (76.2, 92.2) 81.4 (66.5, 90.6)
FDG PET/CT (n=1) NA 66.2 (54.5, 76.2)

* Numbers in parentheses are numbers of data sets.
f Numbers in parentheses are 95% Cls. NA = not applicable.

e

Summary of Estimates for Each Imaging Modality on a Per-Patient Basis

Modality™ F? Index of Sensitivity (%) Mean Sensitivity (%) F? Index of Specificity (%) Mean Specificity (%)
CT(n=9) 92.9 (88.9, 95.4) 83.6 (66.9, 92.8) 52.5(10.3, 74.9) 04.9 (92.9, 96.3)
MR imaging (n = 6) 43.3 (0.0, 69.9) 88.2 (64.8, 96.8) 61.8(21.3,81.4) 92.5 (89.5, 94.6)
FDG PET (n=6) 0.0 (0.0,0.7) 94.1(91.6, 95.9) 0.0 (0.0, 0.6) 05.7 (92.7, 97.6)
FDG PET/CT (n = 3) NA 96.5 (94.2, 97.9) NA 97.2 (92.8, 99.0)

* Numbers in parentheses are numbers of data sets.
t Numbers in parentheses are 95% Cls. NA = not applicable.




sensibilite.
Pour les lésions de moins d’'un cm: Sensibilité de 'IRM+++

Avanceé technologique: sensibilité IRM passe de 70,2% a
84,9% apres 2004 alors que Se TDM n’a pas change




APPORT DE L'IMAGERIE DE
DIFFUSION

Hepatic Metastases: Diffusion-
weighted Sensitivity-encoding versus
SPI0-enhanced MR Imaging’
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Katsuhiro Nasu, MD ivel liffusi aheed
EOShIN BiNS, ) o '(IBW) single-shot echo-planar imaging wn:. sensitivity encoding
Shigeru Nawano, MD (SENSE) with that of superparamagnetic iron oxide (SPIO)-
Seiko Kuroki, MD enhanced magnetic resonance (MR) imaging in the evaluation
Tatsuaki TSUl g

Seiji Yamami Table 1

Kenloloorl.  pesuits of Interpretation Sessions

Takiya eda SPI0-enhanced MR Imaging Interpretation Session SENSE DW Imaging Interpretation Session
Reader No. Sensitivity Specificity A, Sensitivity Specificity A, PValue
1 0.65 (26/40) 0.91 (52/57) 0.80 0.80 (32/40) 0.91 (51/56) 0.89 A0
2 0.70 (28/40) 0.80 (4556) 0.77 0.88 (35/40) 0.91 (4/54) 0.89 03
3 0.63 (25/40) 1.00 (55/55) 0.84 0.78 (31/40) 1.00 (54/54) 0.91 20
Total 0.66 (79/120) 0.90 (152/168) 0.81 0.82 (98/120) 0.94 (154/168) 0.90 <.001

Note.—Data in parenteses are numbers used to caiculate sensitivity and speciticity.




The British Journal of Radiology, 85 (2012), 980-989

Combining diffusion-weighted MRI with Gd-EOB-DTPA-
enhanced MRI improves the detection of colorectal liver

metastases

'D-M KOH, MD, FRR, 'D J COLLINS, msc, 'T WALLACE, msc, 2| CHAU, Mp, MrcP and 'A M RIDDELL, Mb, FRCR

'Department of Radiology, Royal Marsden NHS Foundation Trust, Sutton, UK, and 2Department of Medical Oncology,

Royal Marsden NHS Foundation Trust, Sutton, UK

Sensitivity

Observer 1
100 F 100 F
80 F 80 }
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0 40 80
100-Specificity
1. Gd-EOB-DTPA Az=0.86 (0.83 - 0.89)
=== 2. DW-MRI Az =093 (0.90 -0.95) mow §
--------- 3. Combined Az =0.96 (0.94 - 0.98)

Observer 2

. DW-MRI

. Combined

0 40 80

100-Specificity

. Gd-EOB-DTPA Az =0.89 (0.86 - 0.92)

Az =092 (0.89 - 0.94)
Az =097 (0.95 -0.99)

Variance 2-test

Statistically significant (p<0.012): 1& 2 (p~ 0.0007), 1& 3 (p < 0.0001), 2 & 3 (p = 0.001), 4 & 6 (p < 0.0001), 5 & 6 (p < 0.0001)




Quelles sont les performances des
examens d’'imagerie apres
chimiothérapie?

Ann Surg Oncol (2012) 19:2805-2813 Annals of

DOI 10.1245/510434-012-2300-z SURGICAL ONCOLCX;Y

OFFICIAL JOURNAL OF THE SOCIETY OF SURGICAL ONCOLOGY

ORIGINAL ARTICLE - HEPATOBILIARY TUMORS

Preoperative Imaging of Colorectal Liver Metastases After
Neoadjuvant Chemotherapy: A Meta-Analysis

Charlotte S. van Kessel, MD'?, Constantinus F.M. Buckens, MD**, Maurice A.A.J. van den Bosch, MD, PhD?,
Maarten S. van Leeuwen, MD, Pth, Richard van Hillegersberg, MD, PhD', and Helena M. Verkooijen, MD,
PhD*?

'Department of Surgery, University Medical Center Utrecht, Utrecht, The Netherlands; *Department of Radiology.
University Medical Center Utrecht, Utrecht, The Netherlands; *Julius Center for Health Sciences and Primary Care,
University Medical Centre Utrecht, Utrecht, The Netherlands



Ramos et al.
Adie et al.
Overall PET-CT?

Rappepon et al.
Lubezky et al.

Bacigalupo et al.
Carnaghi et al.
Spatz et al.

Akhurst et al.
Overall FDG-PET!'

Kuleman et al.
Lubezky et al.
Carnaghi et al.
Angliviel et al.
van Kessel et al.

Overall CT!

van Kessel et al.
Kuleman et al.
Bacigalupo et al.
Overall MRI'

With chemotherapy treatment

Sens [95% C1] % Weight I* (%)

44.2 [33.0; 56.0]
58.6 [48.0; 68.0]

51.7 [37.8; 65.4]

21.4[7.0; 49.0]

49.0 [39.0; 59.0]
52.2 [44.0; 60.0]
61.5 [49.0; 73.0]
62.2 [46.0; 76.0]
63.4 [48.0: 77.0]

54.5 [46.7; 62.1]

64.7 [51.0; 77.0]
65.3 [55.0; 74.0]
69.2 [57.0; 79.0]
71.6 [65.0; 77.0]
79.6 [67.0; 88.0]

69.9 [65.6; 73.9]

72.0 [59.0; 83.0]
88.2 [76.0; 95.0]

919[86.0:950]
85.7 [69.7; 94.0]

40

Sensitivity (%)

48.43
51.57

5.14
22.73
25.30
18.70
13.68
14.44

11.89
22.67
14.13
42.37

8.94

34.89
30.56
34.55

I* 68.5

I’50.4

I?6.7

I*83.2



Reponse au traitement

RECIST?

Pas de correlation avec la survie et |la réponse
histologique

Diffusion? Réhaussement?










Eur Radwl
DOI 10.1007/s00330-015-3800-6

HEPATOBILIARY-PANCREAS

Assessment of the residual tumour of colorectal liver metastases
after chemotherapy: diffusion-weighted MR magnetic resonance
imaging in the peripheral and entire tumour

Mathilde Wagner' - Maxime Ronot'” - Sabrina Doblas' - Céline Giraudeau' -
Bernard Van Beers'” « Jacques Belghiti® - Valérie Paradis® - Valérie Vilgrain'~
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Novel Dynamic Hepatic Magnetic Resonance Imaging Strategy
Using Advanced Parallel Acquisition, Rhythmic Breath-Hold
Technique, and Gadoxetate Disodium Enhancement

Ute Lina Fahlenkamp, MD,* Moritz Wagner, MD,* Dominik Nickel, PhD,7 Ulrich Adam, MD, }
Karsten Krueger, MD,§ Matthias Taupitz, MD,* Carsten Schwenke, PhD, and Alexander Huppertz, MDY

180 sec






Avenir?

RESEARCH ARTICLE

Accuracy of ['®F]JFDG PET/MRI for the

Detection of Liver Metastases

Karsten Beiderwellen'*, Llanos Geraldo?, Verena Ruhimann®, Philipp Heusch?,
Benedikt Gomez®, Felix Nensa', Lale Umutlu’, Thomas C. Lauenstein’

1 Department of Diagnostic and Interventional Radiology and Neuroradiology, University Hospital Essen,
University of Duisburg-Essen, Essen, Germany, 2 Department of Nuclear Medicine, University Hospital
Santa Creu i Sant Pau, Barcelona, Spain, 3 Clinic for Nuclear Medicine, University Hospital Essen,
University of Duisburg-Essen, Essen, Germany, 4 Department of Diagnostic and Interventional Radiology,

University of Duesseldorf, Duesseldorf, Germany Table 4. Sensitivity, Specificity, Accuracy (area under the curve, AUC), PPV, NPV with 95% ClI for each
’ ' reader as well as in combination. Significant differences between PET/CT and PET/MRI are indicated
* karsten. beiderwellen @ uk-essen.de (¥*: p<0.05; **: p<0.01, ***:p<0.001).
PET/CT PET/MRI
reader 1
Sensitivity 71.1% (55.5-83.2%) 93.3% (80.7-98.3%)*
Specificity 97.1% (88.8-99.5%)84.1% (75.6— 100% (93.3-100%)96.7% (92.4—100%)
Overall
Sensitivity 67.8% (57.0% - 77.0%) 92.2% (84.1% - 96.5%)**
Specificity 97.1% (92.2% - 99.1%)82.4% (76.2—  100% (96.6% - 100%)96.1% (92.9— I
- T T Accuracy - éé.é%)v o ' ' - ' ‘
PPV 93.5% (77.2-98.9%) 100% (89.3—100%)
NPV 80.5% (70.0-88.1%) 94.4% (85.7-98.2%)
Overall
Sensitivity 67.8% (57.0% - 77.0%) 92.2% (84.1% - 96.5%)**
Specificity 97.1% (92.2% - 99.1%)82.4% (76.2— 100% (96.6% - 100%)96.1% (92.9—
Accuracy 88.7%) 99.4%)***
PPV 93.8% (84.2% - 98.0%) 100% (94.5% - 100%)
NPV 82.0% (75.0% - 87.4%) 95.1% (89.8% - 97.8%)*

doi:10.1371/journal.pone.0137285.t004




Futur?

Radioimmunoimaging of Liver Metastases with PET
Using a ®*Cu-Labeled CEA Antibody in Transgenic Mice

Stefanie Nittka'®, Marcel A. Krueger®*”, John E. Shively®, Hanne Boll?, Marc A. Brockmann?®?,
Fabian Doyon®, Bernd J. Pichler®, Michael Neumaier'

1 Institute for Clinical Chemistry, Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany, 2 Department of Neuroradiology, Medical Faculty Mannheim,
University of Heidelberg, Mannheim, Germany, 3 Department of Diagnostic and Interventional Neuroradiology, University Hospital of the Rheinisch-Westfaehlische
Technical University Aachen, Aachen, Germany, 4 Department of Surgery, Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany, 5 Department of
Preclinical Imaging and Radiopharmacy, Wemer Siemens Imaging Center, University of Tuebingen, Tuebingen, Germany, 6 Department of Immunology, Beckman
Research Institute, City of Hope, Duarte, California, United States of America




