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Preliminary comments :

v FDG PET is not a specific investigation for liver studies. It
makes the scanning of the whole body (excepted brain) and is
efficient. ini the diagnosis of liver metastases including liver
metastases from colo-rectal cancer.

v FDG PET is not anatomopatholgy ! It investigates glucosis
metabolism which is special IN  MOST OF cancerous cells. This
have important consequences for interpretation.
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Background' :

v PET : detection of a couple of photons coming from the disintegratio
of one positron

v CT  computed tomography

v PET-CT' : makes the fusion of the twol acquisitions’ : buf makes
attenuation correction very important to see the deep organs and helps
us to see the anatomy which cannot be appreciate by PET pictures only

v Radiopharmaceutical : is specific of an organ or a system : FDG,
Choline, F-DOPA, FLT, Rubidium



F-18

511 keV Photon

o 18F : radioactive isotop&
Half live : 110 min

Positron
Electron

e positron annihilation
511 keV Photon with: ani electron and
emission of 2 x 511 kel
Bloo détecteur photons

Couronne de
détection




#m¥era hybride TEP-TDM

Détecteur TEP

\ Anneau TDM

|/ (e -
? . \

\ : .

/

Tt
i







/\ Acquisition des images

Transmission Emission
r~,. -




Fusion PET-CT

without attenuation correction

1 n
/ﬁ‘ with attenuation correction




HET-CT Py

4 = . .
ties View ﬂ:?*g‘/ Patient: Gemin helanoma
Plan: MRN: sluzs

Contours

Oblique thick slice,

Primary Secondary

v PN

Window / Level

- Fast MIP =
4 Surface/MIP 15942 I 4

Primary Render: « Yes 4 No Units Raw

skin —t | Surface Ramp Linear s

. A
Secondary Render: Yes -~ No Edit Presets... |
greyscale 5=t I BMIP =4
Select Prese s

Render MIPOptiuns... Cine alg:;ng l 0
— T =

] De-Synchronize Windows | Independent

Window / Level

~ Yes “© No

Oblique thick slice, {2} Melanal ¥ = 0,469 to 1,758 Melanoma




N

I'e FDG-(18F)

18F-FDG

glucose-6- <«—hexokinase
phosphatase

18F-FDG-6-phosphate

18F-fluorodésoxyglucose
= analogue radioactif du glucose

Cellule cancereuse m—> consommation de glucese 7 (transpojgtiis
activite enzymatique)



Hepatocyte cells have strong glucose-6 phosphatase activii
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Main indications

v For initial diagnosis and! initial staging : NO INDICATION

v Recurrence of' colorectal cancer : exploration of non identified lesjsg
or unexplained rising CEA level

v Recurrence versus fibrosis

v New staging before surgery in case of isolated secondary localizat B
(hepatic most of time)



Main indications : No specific indication for hepatic metastases but :

v

v

v

v

Characterization of a liver lesion : metastases versus' hepatic angiond
Residual abnormalities after radiofrequency
Before surgery of a single liver metastases

Evaluation of' therapies



In fact, discussion is :

v What's happening when we see hot spot in the liver ?

v Isi FDG PET-CT, more or less sensitive and specific than the otHElg
imaging modalities ¢ CT' and MRI

v Pitifalls and artifacts must be known by every one for not induciy
false positive or false negative results
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PET-CT versus CT alone or MRI for liver metastases fraélg
colorectall cancer:

v Same Sensitivity (91-95 7%) et accuracy (90 %) between PEE
CT and C7T alone.

v But PET is more specific for lesions > 1 cm and
PET > CT (Sp = 100 7% VS 50 %) in prior hepatectomy
Selzner M et al, Ann Surg 2004, 240, 1027 -5

v~ MRI > PET for small lesion
Kong g, Eur J Nucl Med Mol IM, 2008, 132388



Important Message:

v Hepatic angioma and Focal Nodular Hyperplasia : NEVE®
UPTAKE OF FDG

v Red Blood cell’ scintigraphy seems to be replaced today by FI5
PET-CT for characterization of giant hemangiomas
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New. staging before surgery of a single lesion +++++

v Single liver metastase :

- Research other localizations (lungs, nodes, peritoneal carcinomatosis, supriaiEsu
glands, efc...)

TEP : Se =91,5 % Sp = 95,4 7
TDM : Se = 60,9 % Sp = 91,1 7

- New staging the liver itself :
TEP : Se = 88,0 % Sp = 96,1 %
TDM : Se = 82,7 % Sp = 84,1 %

Meta analyse de Wiering B et al ,Cancer 2005, 104, 2658-70Ei#d|
(Langhenhoff et Lonneux§Esoz
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Evaludtion of a single localization before surgery

Unexpected lesions revealed by FDG PET with modification of:
management in :

42 7 of cases (Beets, 1994)
32 7 of cases (Lai, 1996)

32 7 of cases (Valk 1999)

28 7o of cases (Delbeke 1999)
20 7 of cases (Ruers 2002)
21 7/ of cases (Selzner 2004)
20 % of cases (Kuker 2007)

S8 8N 8 S«
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After radiofrequency :

v After radiofréquency ablation of liver metastases : no uptake.

PET > CT for detection of recurrence after radiofrequency
Travaini LL et al, Eur'J Nuc Med Mol Im 2008, 131E:

PET = MRI for detection of recurrence after radiofrequency
Kuehl H et al, Eur J Radiol 2007, 3¢ZEya

v Evaluation in the first 12 hours (evaluation of efficiency) or after GCREEE
weeks' (recurrence) : inflammation from the 3rd day with hoti sposgegls
(granulation)

Avril N, 2006, 47, 12558
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Chemotherapy: :

v Early evaluation of therapeutic to detecti answering yggos
non answering patients ¢ evaluation after 1 ojtEe
administrations (3 or 6 weeks)

Bender H et al, Hybridoma 1999, 18, Sy
Delbeke D et al, J Nucl Med, 1999, 40, 5918510k
Smalll RM et al, J surg Oncol 2008, 99, 9sEIE

v CHIP : pas de protocole particulier
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Erturk et al. Eur J Radiol 2006, 229-235

Hepatic and peritoneal
metastases

Before chemotherapy After chemotherapy




Before therapy After therapy

After treatment of the
lobe of the liver by int
arterial injection of
microspheres labeled
Y-90

Bienert et al. Eur J Nucl Med, 2005, 32, 778-87
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Limitations of FDG PET (1) :

v HESTOLOGICAL PATTERN : Mucinous adenocarcinoma : SE
= 58 7% VS 92 7 for non mucinous

Whiteford MH et al, Dis Colon Rectum, 2000, 43, 759-¥¥4

v SIZE : poor sensitivity (25 7) for lésions < 1 cm
Fong ¥ et al, Am J Surqg 1999; 178, 2828y4

v CHEMOTHERAPY' : celll sideration in the 3 weeks afign
administration
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Limitations of FDG PET (2) :

v MELLITUS DIABETES : competition between FDG blood glucosis st
tissular penetration ; poor sensitivity

v BRAIN : Intense uptake because of poor glucose-6 phosphatase activiiy

v Localization beside a natural hoti spot (bladder) : signal iSEENGIS
distinguished from the hot spot
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False positives :

v INFLAMMATION :

- Uptake is effective on inflammatory nodes : granulomatosis, sarcoidosis, infEleyilsls
efc...

- post-surgical inflammation

- Diverticulititis
- (MICI et adenomas)

v Radiotherapy : uptake in the field during 4 to 6 months
v Brown adipose tissue
v INFECTION : hepatic abscess, other infections

v ARTIFACTS : physiologic uptake on gut, or ureters
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Sarcoidosis
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Brown fat uptake
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racterisation d’un nodule pulmonaire
du LSG - Tuberculose
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Pitfalls and artifacts

Antécédent de cancer colique opéré: diagnostic de malignité d’un ganglion

rétropéritonéal

TEP - FDG coupe frontale

Adénopathie maligne

Stase urétérale de traceur
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IIs; and' artifacts
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Autres traceurs TEP en oncologie :

% Prolifération cellulaire : ‘®F-Fluoro-thymidine
% Synthese proteique : '*C-methionine

% Hypoxie cellulaire : *éF-Fluoromisonidazole

% Captation medicamenteuse : '8F-Fluorouracil
% Et encore... La !C-Choline, le ®F-Choline...

TEP - EDG, TEP - FLT, TEP - Choline, etc....
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x , rembourse par la SS:
1 000 € / 1000 examen (forfait technique) puis 550 €
+ 89,54 € / examen (honoraires medecin)

2,5 M€ |'appareil TEP-TDM
400 € la dose de FDG

* dans tous les pays, par la diminution du
nombre de procédures invasives et le meilleur ajustement du traitemelgy

* Beaucoup plus diindications remboursables’ par Medicare aux USA
( en 2004: 3003 $/patient)



/

* Etudes TEP avec de plus spécifiques des
metabolismes des cellules néoplasiques (18F-Choline, 11C-Choline,
11C-Acetate, 18F-Fluorothymidine, 18F-Fluorodopa, 18F-FNa...)

* Dosimetrie :
- 18 mSv/ex (1/3 TEP-2/3 TDM)
- irradiation naturelle: 2,4 mSyv/an
- radio pulmonaire: 0,1 mSv

* Dosimetrie soignant: 3 pSv/ex (LMA: 20 mSv/an)
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FDG PET-CT and liver metastases from colorectal cancer

» FDG PET-CT is not the illustration of the Holy Bible

» This is in an other hand a wonderfull fool for cancerologic
investigations and specially for colorectal cancer management: giving
informations for liver and whole body staging with high accuracy

» Artifacts and pitfalls must be known by every one and the clinica
history of the patient well known by the nuclear medicine physician

» Importance of PET before liver surgery (other localization) and
probably more and more for therapeutic evaluation



