O poAiog tnc PET/CT otnv otadiomoinon kat
ETTAVAOTAO0ITOINOTN OTOV KAPKIVO TOV TTVEVUOVA e
Baon Tig evoelEelg kal TIC CVYYPOVEC TAOELS .

O
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H PET/CT pe 8¥FFDG

ITAeovexmuara

v XaumAn apooinyn ota TEPLGCOTEPA OpYyaAvVA
v Yynin dtaxpitikn txavomta

v OA00mun 'toyoypatpna'] Anyn

Y EUVTO[H] XpOVlKT] &apketa (1 wpa avauovi ,2omin
Anperg)

v AlamioTwon HETAPOAK®Y AAAAY®V TTOV
TPONYOVVTAL T®WV UOPPOAOYIK®DV

v PET/CT ovvovaouog uetaffolixwyv ue
HOPPOAOYIKEC TIANPOPOPILEC
v Ikavosmomtikn AooiueTpia
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Evidence-based indications for the use of
PET-CT in the United Kingdom 2016

The Royal College of Radiologists, Royal College of Physicians of London, Royal
College of Physicians and Surgeons of Glasgow, Royal College of Physicians of
Edinburgh, British Nuclear Medicine Society, Administration of Radioactive
Substances Advisory Committee

Royal College
of Physicians

The Royal College of Radiologists




Euvidence based indications for the use of the pet/ct.

O

e XAPAKTNPIOUOC LOVI|POVE TTVEVUOVIKOV 00V S1A0TACENYV AV® TWV
7-10 mm [initial risk of malignancy of>10% (brock model)]

e Apyikn otadiomoinon acOevav pe un -uikpoKVTTAPIKO KAPKIVO TOV

stvevpova [NICE guidelines 2011 —extipnon Aeppadévov MEOP yauning kat
evolaueong mbavotntag yia kakondeiwa( <icm -2cm otnv CT ) ,avadeiln
amouakpuouévmy meta |

e Extiunon g avtamoxkpilong otn Oepamneia (XMO/AK®) oe
emAeyuevoug aolevelg e onuavtikn feATioon otnv cupPaTikn
QUTEIKOVIOT) JTOV UTTOPEL va 0PpeANOOUV aIto TNV XEIPOVPYIKT] EKTOLU)

Evidence based indications for the use of the pet/ct in the UK 2016.The Royal College of Radiologists,Royal
College of Physicians of London




Evidence based indicati(© for the use of the pet/ct.

e XapToypaAPnOo™ TOV VEOTTAACUATIKOV OYKOV 0€ aoOevelg
JIOL JTpOKeEITAL va LTToPANOoOVY oe aktivoOeparmela

e 'EAeyyoc vmotponng ( AA amo petafepamevtike
AAO1WOELC )

e EmAekTikd oe aoBevelg pe HKpoKuTTAPIKO KAPKIVO TOV
TIVEVUOVA LIE TTEPLOPIOUEVT] VOOO ,LTTOYPNPLOL Y1a
YELPOVPYIKT) EKTOUN)

Evidence based indications for the use of the iet/ct in the UK 2016.The Roial Colleie of Radioloiists|Roial Colleie of



Mn - HIKPOKVTTAPIKOC KAPKIVOC TOV JTVEVLIOVA

@

e H apywn otadomoinomn tov NSCLC eitvan pia ammo Tig Kuplotepeg evoeléelg

¢ uebodov .

e O poAog NG eivar  kaBoploTikOg —oOnyel O©e TPOMOTOINOT) TWV
OepamevTiK®V XEIPIOU®Y 0T0 20% -30% Twv aoBevov pe NSCLC ,ovvnBwc
avePfalovtag to otado (upstaging) avadeikvooviag, meploooTepeg meta
£0TIEC TOOO OTO HECOOWPAKIO 000 KAl ATTOUAKPVOUEVEC.

e Tovietan o1 pe Vv xpnon e PET/CT ywa mpoeyyelpnTikny otad107T0inomn
,EAATTOVETAL ONUAVTIKA 0 aplOuog Twv AoKomwv OwpakoTopuwv, Ywplg
WOTOOO VA emnpealeTal | cLVOAIKN BvnolpoTnTa .

Weng E et al .Accuracy and Clinical Impact of Mediastinal Lymph Node Staging with FDG-PET Imaging in Potentially Resectable Lung
Cancr Am.J Clin Oncol 2009

Maziak et al. Positron Emission Tomography in Staging Early Lung Cancer: A Randomized Trial. Ann internal med 2009
Fischer et al. Preoperative Staging of Lung Cancer with Combined PET—CT. N Engl J Med 2009
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CLINICALASSESSMENT PRETREATMENT EVALUATIONS INITIAL TREATMENT
Surgical exploration and
4 g nt
2 , resection® + mediastinal lymph See Adjuva
. :FTs (if not previously Negative Operable —=| . dissection or systematic Iﬁﬂﬁﬂﬂgm
. B:::lhoscopy macisetined < hymph fods samplang
(intraoperative preferred) | / ' "°9eS Medically __ Definitive RT including stereotactic
Stage IA inoperableX ~ ablative radiotherapy (SABR)"™
(peripheral T1abc, NO) « Consider pathologic
medlastinahl iIymph node Positive AN 7
evaluation™ mediastinal >
« FDG PET/CT scan (if not | [nodes N 7 O
previously done) Surgical exploraﬁon and
Operable —> resection®" + mediastinal lymph ISﬂAdlmﬁm
node dissection or systematic
* PFTs (" not prevlously Negatlve lymph node smp"m . M
Stage IB (peripheral done) mediastinal o Consider adjuvant
T2a, NO) « Bronchoscopy Godes % Definitive chemotherapy®
Stage | (central T1abc- * Pathologic mediastinal NO—|RT '“°'“d'"9 (category 2B) for high-
T2a, NO) |, | lymph node evaluation" Medically X SABR' risk stages IB4IBP
Stage Il (T1abc-2ab, « FDG PET/CT scanl (if not inoperabl Definitive o
N1; T2b, NO) previously done) N1—> hemoradiationta ~ Durvalumab
Stage IIB (T3, NO)® * Brain MRI with contrast Positive I See Stage HA/MIB (NSCL-7
Stage IlIA (T3, N1) (Stage I, INIA) mediastinal | it > INB/MIC (NSCL-11
(Stage IB [optional]) nodes

“T3, NO related to size or satellite nodules.

9Testing is not listed in order of priority and is dependent on clinical circumstances,
institutional processes, and |udicious use of resources.

"Methods for evaluation include mediastinoscopy, mediastinotomy, EBUS, EUS, and CT-
guided biopsy.

There is low likelihood of positive mediastinal lymph nodes when these nodes are CT
and PET negative in solid tumors <1 cm and purely non-sofid tumors <3 cm, Thus, pre-
resection pathologic mediastinal evaluation is optional in these settings,

PETICT performed skull base to knees or whole body. Positive PET/CT scan findings
for distant disease need pathologic or other radiologic confirmation. if PET/CT scan is
positive in the mediastinum, lymph node status needs pathologic confirmation.

kSee Principles of Surgical Therapy (NSCL-B).

'See Principles of Radiation Therapy (NSCL-C).

Minterventional radiciogy ablation is an option for selected patients.

NAfter surgical evaluation, patients likely to receive adjuvant chemotherapy may be treated
wﬂh induction chemothempy as an alternative.

PExamnles of hogh-nsk faciors may indlude poorly differentiated tumors (i ncludmg lung
neuroendocrine tumors [excluding well-differentiated neuroendocrine tumors}), vascular
invasion, wedge resection, tumors >4 cm, visceral pleural involvement, and unknown
lymph node status (Nx). These factors independently may not be an indication and may be
considered when determining treatment with adjuvant chemotherapy.

SSee Chemotharapy Regimens Used with Radiation Tharapy (NSCL-E).
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ASSESSMENT AND RESECTABILITY

See Treatment

N2, N3 nodes negative —— T1-3, NO-1 (NSCL-8)

* PFTs (if not previously done)

* Bronchoacopy —— See Treatment (NSCL-8)

* Pathologic mediastinal lymph node N2 nodes pasitive, 19

—= | evaluation" )

5 :DG ;’ET,CT scan (if not previously N3 nodes positive, M0 ——— See Stage IIB (NSCL-11)
one

* Brain MRI with contrast

Stage IlIA (T1-2, N2)
Stage llIB (T3, N2)

See Treatment for Metastasis
limited sites (NSCL-13) or

Metastatic disease ———»

distant disease (NSCL-16)
Separate pulmonary
nodule(s), same lobe
(T3, NO-1) or ipsilateral See Treatment (NSCL-9)
* PFTs (if not previously done) non-primary lobe (T4, N0O-1)
* Bronchoscopy
Separate pulmonary * Pathologic mediastinal lymph node Stage VA (NO, M1a):
nodule(s) —| evaluation” Contralateral lung I—o See Treatment (NSCL-8)
(Stage IIB, llIA, IV) * Brain MRI with contrast (solitary nodule)
« FDG PET/CT scanl (if not previously
dome) Extiathonicic S.eg,Tre_a}rnnnt_for.Malaslasis,.
metastatic disease i) Of
distant disease (NSCL-16)

hMethods for evaluation include mediastinoscopy, mediastinotomy, EBUS, EUS, and CT-guided biopsy.
IPETICT performed skull base to knees or whole body. Positive PET/CT scan findings for distant disease need pathologic or other radiologic confirmation. If PET/CT
scan is positive in the mediastinum, lymph node status needs pathologic confirmation.
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Network* NCCN Evidence Blocks
MEDIASTINAL BIOPSY INITIAL TREATMENT ADJUVANT TREATMENT
FINDINGS
Surgical resection®
+ mediastinal lymp
T1-3, NO-1 Resectable®'" —— | node dissection or * See Adjuvant Treatment (NSCL-3)
(including T3 systematic lymph
with multiple node sampling
nodules in
same lobe) Medically _____ See Treatment according
inoperable to clinical stage (NSCL-2)
Definitive concurrent ;- o Surveillance
T1-2, T3 chemoradiation'9 (category 1) > Durvalumab? * NSCL-15)
(other than
:‘; “:)' Gl No apparent Surgery® + chemotherapy® (category 2B)
posri.:ve sm kidoskin progression + RT! (if not given)
chemotherapy®" + RT! Local — RT! (if not given) * chemotherapy®
IR < See Treatment for Metastasis
Systemic - |limited sites (NSCL-13) or
i isease (NSCL-16)
T3 distant d
(invasion), Definitive concurrent . Surveillance
N2 nodes "~ chemoradiation'9 *> Durvalumab“ > (NSCL-15)
positive, MO

k oty : B),
!See Principles of Radiation Therapy (NSCL-C).

"After surgical evaluation, patients likely to receive adjuvant chemotherapy may be treated with induction chemotherapy as an alternative.
°See Chemotherapy Regimens for Neoadjuvant and Adguvant Therapy (NSCL-D).

9See Chemotherapy Regimens Used with Radiation Therapy (NSCL-E).
wChest CT with contrast and/or PET/CT to evaluate progression.




KAPKINOXZ IINEYMONA
Apykn Xtadromoinon pue PET

PET vs

* 2UVOAIKN d1ayvwOoTIKN akpipela
83% -
» Akpifeia oTadiotroinong Aeppadevwyv M2OP
85% -
* ATTOJOKPUOUEVWY JETOOTAOEWY
91% -

Marrom EM et al : Radiology
7000




TNM Xtaodlomoinon

TABLE 1. Definitions for TNM descriptors

T (primary tumor)

TO No primary tumor
Tis Carcinoma in situ (squamous or adenocarcinoma)
Tl Tumor <3 cm

Tlmi Minimally invasive adenocarcinoma

Tla Superficial spreading tumor in central airways”'

Tla Tumor <1 cm

Tib Tumor =1 but <2 cm

Tilc Tumor =2 but <3 cm
T2 Tumor =3 but <5 cm or tumor involving: visceral pleura, | main bronchus (not carina), atelectasis to hilum|

T2a Tumor >3 but <4 cm

T2b Tumor >4 but <5 cm
T3 Tumor =5 but <7 cm or invading chest wall, penicardium, phrenic nerve; or separate tumor nodule(s) in the same lobe
T4 Tumor >7 em or tumor invading: mediastinum, diaphragm, heart, great vessels, recurrent laryngeal nerve, carina, trachea, esophagus.

spine: or tumor nodule(s) in a different ipsilateral lobe
N (regional lymph nodes)
NO No regional node metastasis
NI Moetastasis in ipsilateral pulmonary or hilar nodes
N2 Metastasis in ipsilateral mediastinal or subcarinal nodes
N3 Metastasis in contralateral mediastinal, hilar, or supraclavicular nodes
M (distant metastasis)

MO No distant metastasis
Mia Malignant pleural or pericardial effusion! or pleural or pericardial nodules or separate tumor nodule(s) in a contralateral lobe
Mib Single extrathoracic metastasis
Mic Multiple extrathoracic metastases (1 or =1 organ)

*Superficial spreading tumor of any size but confined to the tracheal or bronchial wall. FAtelectasis or obstructive pneumonitis extending to hilum: such tumors are clussified as
T2aif =3 and <4 cm, T2b if >4 and <35 cm. TPleural effusions are excluded that are cytologically negative, nonbloody, ransudative, and climcally judged not 1o be due to cancer



TNM Xtaodlomoinon
()

Thoracic: Feature Expert Opinion: Lung Cancer Detterbeck

T/M | Subcategor:
Tl Tla
Tlb
Tlc
T2 T2a
T2b
T3 I3
T4 T4
MI Mla
MIb
Mlc

FIGURE 1. Lung cancer stage grouping (eighth edition).




TNM Xtaolomoinon NSCLC

pywka otaowa (I, ITITIA-

XEIPOVPYIKT AVTIUETWITION — 100T)

Tomxa tpoywpnuevn vooog (111)

dvvovaoueveg Oepameleg

IIpoywpnuevn vooog (II1IB-T4, IV)

Avakov@otikn Oepaseia

[} 0 0 YV ® O NEJM 2004;350:379-392
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e ATTEIKOVIOTIKI)
CT
MRI
US
PET/CT

o EmrepBarikn
Bpoyxookdétrnon
MeocoBwpPaKOOKOTTNON
OwpakoToun

EBUS -EUS




O porog ¢ PET/CT omyv T otadromoinon

O




O porog¢ ¢ PET/CT omv T otadiotoinon

Axpipng tpooodropriopoc T3
omoOnon BwpakikoL TOYWUATOC, O1APPAYLATOC,
LECAVALOV LITECWKOTA, TTEPTKAPOIOU,

KUp1lov BpOyYov amooTaAoT < 2 Cm A0 TPOTTIOA
1] ATEAEKTAOLA 1] TTIVEVUOVITIC OAOKAN POV TOV TTVELLOVA

N T4 otadiov
omOnon necoBwpaxiov, kKapoOlAc, LEYAA®Y AYYEIWYV,
TPAYELAC, OL00PAYOV, TPOTTOAC, OTTOVOVAWDV
KakonOne mAevpltig,
TTAPOVOIA KAl AAAWV TTVEVUOVIK®WV 0(WV




O porog¢ ¢ PET/CT omv T otadiotoinon

ITepropropol ¢ uebodov
e MIKPOOKOTIKI) VOOOC <8mm

e Amovoia 1) acBevn mtpoocAnyn e ¥F FDG oe
adenocarcinoma in situ (BAC) ka1 kaAd S10¢pOPOTTOINUEVO
KAPKIVOEIOEC

e Avatouikn 0eomn e mabBoAoylag —TANCIOV O OOUEC UE
PLO10AOYIKA avénuevn ovykevtpwon e °F FDG

Imai KDiagnostic imaging in the preoperative management of lung cancer.Surg .today 2014

De Wever WAdditional value of PET-CT in the staging of lung cancer: comparison with CT alone, PET alone and visual
correlation of PET and CT .Radiology 2007



http://www.ncbi.nlm.nih.gov/pubmed/?term=Imai K[Author]&cauthor=true&cauthor_uid=23838838
http://www.ncbi.nlm.nih.gov/pubmed/?term=De Wever W[Author]&cauthor=true&cauthor_uid=16683115

O porog¢ ¢ PET/CT omv T otadiotoinon

1ol mendi& i mmbdimon mé mambdum]l Amleamdmrsndioense $1ases ot 8o




O poio¢ ¢ PET/CT omv T otadomoinon

Pleural dissemination -~

Localised Pleural

Malignant Effusion



O porog¢ ¢ PET/CT omv T otadiotoinon

Parietal pleural / Chest wall Invasion




O porog¢ ¢ PET/CT omv T otadiotoinon

PET NACTransaxia Is

T4 extension into left atrium



O porog¢ ¢ PET/CT omv T otadiotoinon

Recurrent laryngeal nerve —left vocal cord palsy



O porog¢ ¢ PET/CT omv T otadiotoinon

Satellite nodules




O porog¢ ¢ PET/CT omv T otadiotoinon

Synchronous lung primary




O porog¢ ¢ PET/CT omv T otadiotoinon

PET NACTransaxials

Synchronous lung and laryngeal



KAPKINOX IINEYMONA NSC
T otadiostoinon

H onuacia Tou @p@npéo)\nggg TNG FDG
Standardised Uptake Value [SUV]

v Kato@it kaxonBeiagc SUV=2.5-3.5

v Av&nuevn apooinyn , kaxocg IPoyvwoTikoC OEIKTNC
( exTaonc¢ vooov ,emifiwonc)

v Evﬁetgn Kargoﬁﬂetag av avéavet to SUV ue 1o ypovo
ULETA T1] XOPITYT]OT]

Y

/ Exmpeadetat amo 1o fapog owparog kat mmyv yAvkodn
opov




KAPKINOX IINEYMONA NSC
T otadiostoinon

@,

H onuaocia tov aduov mpooinynce e FDG
Standardised Uptake Value [SUV]

v H avénuevn apooinyn OVoYETICETAL LLE TNV
aBavomra uertaoraoewv (N+M)

Li M. Lung Cancer, 2009. N=107

v SUV > 15 ovoyeti(eTal ue

- KEVIPIKOVC OYKOUVC - TTWY1 Stapopostoinon

- 0mOnon Aepupadevov - d1tmBnon vael{wxota
Al-Sharraf N. Eur J Cardiothorac Surg, 2008. N=176
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TNM Xtaodlomoinon
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Thoracic: Feature Expert Opinion: Lung Cancer Detterbeck

T/M | Subcategor:
Tl Tla
Tlb
Tlc
T2 T2a
T2b
T3 I3
T4 T4
MI Mla
MIb
Mlc

FIGURE 1. Lung cancer stage grouping (eighth edition).
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O poiog tne PET/CT otnv Xtaowomoinon N

e H PET/CT eivar avotepn e CT ywa v extiunon maboAoyikwv
AEUPAOEVHV ,EXOVTAC VPNAT e101KOTNTA ,0ETIKN KAl APVNTIKI] TTPOYVWOTIKI)
aéla (91%) .

e Y& mpoomTikn) ueAetn 106 acbevav pe NSCLC ,n evaoOnoia , akpifeia kat
elokotnTa nrav 85% ,84% kot 84% avtiotorya ,evw e CT 70% ,690% kau
69%.

e XaunAn evaitoOnoia g pebodov ewg 45% oe Aepupadeveg <8mm .
e EvawoOnoia 85.3% oe Aepupadeveg =10

e AMol meploplopol —pevdwe OeTikd amoteAeopata AOy®w Un E101KNG
npooAnyne ¢ BF FDG oe @Aeypovwdelg Asupadeveg (oapkoeidwon
,LUKN TIAOEIC KTA).

JvoTtnvetal mepartepw dlepevvnon Twv (+)Aepupadevov pe EBUS -TBNA &

EUS —FNA .

AdAAarre I Tohct morfarrrrarroe f rrvdaThvcmar o]l 21 l4+vacmrirmead v Frvrvamcdhaenrrcndrreal vvondls Acratrvcattcar rvnrmcerr Farve vmvordracttimaal ctFartiroa 191 vt romte vt T



https://www.hindawi.com/61573939/

O poiog tne PET/CT otnv Xtadwomoinon N

M E P E TCT Evaionoia Eidixomta

(CT 51%, PET 74%) (CT 86% , PET 85%)
85% 89%

Antoch G, Radiology. 2003 N=27

89% 89%

Shim S, Radiology. 2005 N=109
96% 88%
Chin AY, J Nucl Med. 2006 N=119

85% 86%

Yang W, Lung Cancer. 2008 N=122

v 16% otadtomomOnkxav w¢ No 11 N1 diamiotwOnxke N2
Al Sarraf N, Eur J Cardiothorac Surg, 2008 N=153




O poAog tne PET/CT otnv Xtaowomoinon N

O
NPV = 98%

o [IpooNTIKEG LEAETEG
— 465 aoBeveic/22 voookoueia
Herder et al JCO, 2006

—132 aoBevelg
Pozo-Rodriguez et al JCO, 2005




O poiocg ¢ PET/CT otnv Ztadomoinon N

O




O poAog tne PET/CT otnv Xtaowomoinon N

O

e IotoAoyikn emPePaimon Oev elval AmTapalTnTh
oTav :

- Eexabapecg amopakpuvopeveg meta eotieg

- PET-CT yta N2/N3 vooo eival (-) akoua kat ota ot
Aep@aodeveg etvan O1oykwuevol otnyv CT

- YynAn mbBavotnta n N2/N3 elval HETAOTATIKT)

Xpnoiun tANPoEopn ot yio OVOTTPOOITES AEUPAOEVIKES

ouaoeg :

- Tpomomoinon ¢ HecoOwPAKOOKOTIKING TTPOCEYYIOT|C
/oxedraouog-emioyn aAwv ueboodwv (EBUS/EUS)

H Itano. Interact Cardiovasc Thorac Surg. 2010;10:981—5




O poAocg ¢ PET/CT otnv Xtaotomoinon N

O

Table 4
Per-nodal-station diagnostic efficacy of PET/CT.
NModal station® Sensitivity Specificity PPW MNPW Accuracy
(%) (%) (%) (%) (%)
1 — 100 — 100 100
2 33.3 98.8 66.7 a95.3 94 _ 4
3 — 100 — 81.8 81.8
< a0 o9F.5 75 a5.1 93.3
5 66. 7 95.1 57.1 96.7 92.5
6 66.7 100 100 96.9 97 .1
i 38.5 oF.9 62.5 94,6 92.9
8 50 100 100 96.8 96.9
9 — 100 — o9 2 o9 . 2
N2 (n = 696) 47.8 98.6 71 96.4 95.3
10 5 o9F. 7 80 oF a95.3
11—12 87.5 o98.4 7F7.8 Qg 2 98.5
M1 (n =278) 792 o8 7F9.2 o8 96.4
N3 (n=27) — 100 — 96.3 96.3

PPV: positive predictive value; NPV: negative predictive value.
2 Lymph node stations were localised according to the classification scheme
of Mountain and Dresler [15].




O poiog tne PET/CT otnv Xtaotomoinon N

Chain MStinal nodes




O poiog tne PET/CT otnv Xtaotomoinon N

CT size significant but PET —ve node




O poiog tne PET/CT otnv Xtaotomoinon N

* Retrospective local audit

PET/CT Report Biopsy Positive Biopsy Negative
(n 94) (n 166)

Positive 67 13
Negative 21" 119
Indeterminate 6 34

From reports: Sens 71%, Spec 71%, Acc 72%.
SUV max > 3.0: Sens 85%, Spec 78%, Acc 79%
SUV max ratio > 0.20: Sens 82%, Spec 76%, Acc 78%,

Stokes M, Hulse P Kochhar R. SNM Annual Meeting 2012



O poiog tne PET/CT otnv Xtaotomoinon N
O

Results/ Recommendations of local audit

» Accuracy of PET/CT nodal staging in NSCLC could be
improved using nodal SUVmax or SUVmax ratio, with
optimum threshold values of 3 and 0.2 respectively

* improvement in test performance is insufficient to eliminate
need for histological confirmation of N2/N3 nodes

* A low rate of mediastinoscopy and biopsy for confirmation
of PET-CT reported N2/N3 disease is being performed

Stokes M, Hulse P, Kochhar R. SNM Annual Meeting 2012




O poiog tne PET/CT otnv Xtaotomoinon N
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SUVmax ratio < 0.2 (0.18). This was biopsy negative




O poAroc e PET/CT otnv Xtaolomowon M
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O poioc ¢ PET/CT otnv Xtaotomtowmnon M

e HPET/CT amewkoviel amopakpvoueveg meta 0to 28% twv meEPUITOOE®V
KOl TPOTTOTOLEL TOV OEPATTEVTIKO OYEOTIAOTUO OTO 53% TWV MEPITMTTOOEWY .

—

e 'Exel evaioOnoia kar e8ikotnta 100% xar 80%-100% oTtnv ekTiunor
EMVEPPIOIOKOV aAolwoemv (AA meta kar adevouatog).Xe oplaKd T
yaunAa SUV ovviotatal ovvekTiunon pe arieg uebodoug .

—

| |

e Yynlotepn akpifela otnv avadelln ootikwv meta ovykprtika pe tnv MR
KA1 TO OTTvONpoypa@nuUa 00TV .

e H MRI xataiinAoOTePn OTIC EYKEPAMKEG UETATTATELC

Seltzer MA.The impact of PET on the management of lung cancer: the referring physician's perspective.J Nucl Med2002

Stone wzi.Fluorodeoxyglucose-positron-emission tomography/computed tomography imaging for adrenal masses in patients with lung
cancer:review and diagnostic algorithm.J Endourol 2014

DiPerna .Surgical management of T3 and T4 lung cancer.Clin. Cancer Res 2005



http://www.ncbi.nlm.nih.gov/pubmed/?term=Seltzer MA[Author]&cauthor=true&cauthor_uid=12050318

O poAiog tn¢ PET/CT otnv Xtaolomowrjon M

Adrenal metastasis




O poAiog tn¢ PET/CT otnv Xtaolomowrjon M

Unexpected bony metastasis




O poAoc ¢ PET/CT otnv Xtadiomowmon M




O poAioc ¢ PET/CT otnv Xtadtomtowmnon M
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PET/CT ka1 peocoBepamevtikn avramokpilon (interim)

O

e H extiunon g mpwiung avtamokplong otnv Oepameia
Baoiletan otnv aAAayn Tov pueyeboug Tov VEOTTAACUATOC OTNV
aovikn Touoypapia

(Revised RECIST guidelines ,Eur J of Cancer 2009)

o Ilepropropol- AavBaoueveg petrpnoelc ,uetapfAntotnta
UETAED ATTEITKOVIOTWYV

Weber. Assessing tumor response to therapy.J Nucl Med 2009




Eravaotadiomoinon

O

Role of Positron Emission Tomography in the

Early Prediction of Response to Chemotherapy in
Patients With Non—-Small-Cell Lung Cancer

. — - . - - o

Evangelia Skoura,! Toannis E. Datseris,' Toannis Platis,”

= ¥ : 2 £ : 2
Georgios Oitkonomopoulos,” Konstantinos N. Syrigos

Abstract

In recent years, molecular imaging with ['®F]fluorodeoxyglucose—positron-emission tomography, ['®FIFDG-PET, has
become part of the standard of care in initial staging of patients with non—small-cell lung cancer. Currently, there is
an increasing interest in the role of ['®FJFDG-PET in the evaluation of biological characteristics of the tumor and the
prediction of response to anticancer therapies at an early phase of treatment. According to the existing data,
quantitative assessment of therapy-induced changes in tumor ['"®FJFDG uptake may allow the prediction of tumor
response and patient outcome very early in the course of therapy. Treatment may be adjusted according to the
chemosensitivity of the tumor tissue in an individual patient. Thus, ['®FIFDG-PET has the potential to reduce the side
effects and costs of ineffective therapy. This review provides an update on recent studies that evaluate the role of
['*FJFDG-PET in the early prediction of response to chemotherapy and prognosis in patients with non—small-cell lung
cancer. In addition, it discusses the application of ['®FJFDG-PET to the monitoring of new targeted forms of anticancer
therapy and particularly of epidermal growth factor receptor tyrosine kinase inhibitors. Finally, it evaluates the
usefulness of ['®Flfluorothymidine, a PET tracer for imaging tumor proliferation, in predicting response to therapy in
patients with lung cancer.




Table 1 Studies for the Early Prediction of Response to Chemotherapy With ["®FJFDG-PET In NSCLC

Study

et al’

8¢
82

Year

2003

2007

2007

Methods: Number of
Patients/Stage of
NCSLC

S57MmB-v

4TMA-N2

51/Any stage

31/B/IV

16/MIB-IV

46/IA-IB

Tumor-bearing rabbits

Treatment

Palliative platinum-basad
chemotherapy:
carbopiatin/paclitaxel,
cisplatin/vinoreibine,

cisplatin/docetaxel
and cisplatin/
etoposide

Platinum-based
induction chemotherapy

16
Palliative standard
chemotherapy,
5 Gefitinib

Docetaxel and
carboplatin

Chemotherapy: cispiatin,

vinorelbine, paciitaxel
or docetaxel

Radiotherapy: 60-65Gy

Cispiatin

PET Timing

[*®*FIFDG-PET: Before
and after 1=t cycle

[**FIFDG-PET:
Before and after 15t cycie

["*FIFDG-PET:
Before and after 2™ or
3™ cycle

['®*FIFDG-PET/CT: Before
and after
1= cycle,
3 weeks after treatment

['®*FIFDG-PET/CT: Before
and after 1=* cycle
3 weeks after start of
radiotherapy

['®*FIFDG-PET/CT: Before
and atgay O, 1, 7 and
14 after administration

['®FIFDG Uptake
Evaluation

SuUvVmean

SUVmean and MRglu

SUvVmean and MRgiu

SUVmax

SUVmax before and
during treatment
Value change:

ASUVmMax =
(SUVbefore —
SUVduring)100%/
SuUVbefore

SUVmax, SUVmean
Ki, K1

Concilusions

Metabolic response — reduction of
SUVmax = 20%
-Prediction of best response:
sensitivity = 959%,
specificity = 76%
-Responders vs non =
TTP: 163 days vs 54 (P = .0003)
0S: 252 days vs 151 (P = .005)
1-year survival: 449% vs 10%

Metabolic response = reduction of
MRgiu = 35%
-Discrimination responders from
non-responders (P = .03)
-No predictive value in
survival (P = .17)

-Metabolic response — reduction
of MRglu = 47%
Responders vs non =
TTP: 10 months vs 3 (P = .002)
OS: 17 monthsvs 8 (P = .017)
- Reduction of SUVmax = 235%
Responders vs non =
TTP: 11 months vs 3 (P = .0009)
OS: 17 months vs 9 (P = .018)

-Metabolic response =
reduction of
SUVmax = 20%

Prediction of response:

PPV = 71.4%, NPV = 79.2%

-Progressive metabolic disease =

increase in SUV max = 25%

Prediction of progress:
PPV = 75%, NPV — 81.8%

-Metabolic response: negative and
significantly different from zero
slope of the regression
- Decrease of 0.5 SUVmean

(P = .0016)

-Metabolic response —
ASUVmax = 50%
Responders vs non:
-ASUVmMax= 61.91 = 86.69% vs
33.56 = 90.37% (P = 0.007)
-1-year survival rate: 73% vs 69%
-2-year survival rate: 40% vs 37%
(P = 0.001).

Sensitive (SG) vs insensitive
group (SG):
Onday O

SUVmax (P < .0001) =
—48.96 = 12.27% vs
21.16 = 18.26%, day O

SUVmean (P < .0001) =
—51.63 = 10.45% vs

7.16 = 13.47%
Ki and k1 might be more sensitive
for predicting the tumor
response



Table 2 Studies Tor the Early Prediction of Response to Epidermal Growth Factor Receptor-Tyrosine Kinase Inhibitors (EGFR-
TKis) with ['"®F]JFDG-PET or ['"®F]FLT-PET In NSCLC

Su et al*®

Sunaga et aP®

Ulirich et al**

Sohn et al*

Year

2068

2008

2008

Cell lines
Xenograft mice
moedel

5 Patients with
advanced
NSCLC

Cell lines and
xenograft mice
maodel

28 patients with
advanced or
recurrent
adenocarcinoma

Gefitinib

Gefitinib

Erlotinib

Gefitinib

PET Tracer

['°FIFDG

['®FIFDG

['®FIFDG
and
[EFFLT

(AT

2 hours
2 days

2 days and
4 weeks

2 days
4 days

Before and
7 days

initiation

therapy

Gefitinib-sensitive cell lines and
xenograft mice model: decrease of
uptake —50% (P < .01), within
2 hours and 2 days,
respectively Gefitinib resistant: no
significant reduction

PR and SD (by RECIST):

Decrease of SUVmax: 61 = 18% and
59 = 12%, at day 2,

Further decrease of 26 = 6% and
43 = 10%, at 4 weeks
PD: Increase of SUVmax 153 = 21%,
at day 2
Further increase of 232 * 73%
at 4 weeks

EGFR TKis sensitive cell lines and

xenoaraft mice model:

-a decrease in ['*FIFLT (but not in
[**FIFDG) uptake cormrelated with
cell cycle arest and induction of

apoptosis in 2 days, translated into
tumor shrinkage in 4 days in
xenograft mice model

-[*SFIFLT uptake ratios comreiated

significantly with expression of
Ki-67 (P < .001)
['®FIFDG-PET cormrelation was lower
(P = .037)

Responders vs non responders (by
WHO):

-SUVmax;: —36 = 15.4% vs
10.1 = 19.5% (P < .001)
But no significant difference between
SD and PD (P = .169)
[*®FIFLT-PET responders vs non
responders:
(Criterion: Decrease of SUVmax >
10.9%6)
TIP: 7.9 vs 1.2 months (P = .0041)
0S: 20.8 vs 8.9 months (P = .26)

Abbreviations: ['SFJFDG = [*®Aflucrodeoxyglucoss; ['7FFLT = [“’F]ﬁuomlhymldne EGFR-TKis — Epidermal growth factor recepior-tyrosine kinase inhibitors; Ki = influx constant; NSCLC =
disease; = Positron-emission tomography; PR = Partial response; RECIST = Response Evaluation Criteria In Solid Tumors;

Non —small-cell lung cancer; OS = Overall survival; PD = Progressive disease
SD = Siable disease; SUV = Stawchrdzedumakevalwﬂp—hmmprogremWHO World Health Organization.
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‘EAgyxog ATroTEAEOHATIKOTNTAG XNHEIOOEPATTEIOG

o Msra
Tov 10-30 KUKAO

» Tnv mapauovn n
Tporrapapovn
TOU ETTOLEVOU KUKAOU



OpBoTnTa ETTOVOCTADIOTTIOINONG META
a1ro eloaywyikn Oepartreia (HHA,N2)

FDG-PET akpieotepn amo CT/ Etrava-
LECOBWPOKOOKOTTNON

* [oIOTIKA EKTINNON
* Alaopa SUV *<80% akpiBeia 96% vyia CR

**<55% evaiodnoia 94%
£101KOTNTA 88%

« Eschmann et al, EJNM 2007

« De Lyen et al JCO 2006

« Cerfolio et al J Thor Cardiovasc Surg 2006 *
« Pottgen et al Clin Can Res 2006 **




Repeat FDG-PET After Neoadjuvant Therapy is a
Predictor of Pathologic Response in Patients With
Non-Small Cell Lung Cancer

Robert J. Cerfolio, MD, Ayesha S. Bryant, MSPH, Thomas S. Winokur, MD,
Buddhiwardhan Ohja, MD, MPH, and Alfred A. Bartolucci, PhD

Department of Surgery, University of Alabama at Birmingham and Division of Cardiothoracic Surgery, Department of Surgery,
Birmingham Veterans Administration Hospital; and the Departments of Epidemiology, Clinical Pathology, Nuclear Medicine, and
Biostatistics, UAB School of Public Health, Birmingham, Alabama

« Avadpopikn, 56 ac0.
« IIpwv ko peTa stoaywyikn Oepateia
« IotoAoywkn) avrastokpion - SUV

Ann Thorac Surg 2004;78:1903-09-
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and preoperative re-evaluation after neoadjuvant

radio-chemotherapy in stage 111l non-small cell lung cancer
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Framnmk Paulsen - Matthias Reimold -« Thomas Hehr -
Wiltrvied Budach « Heinz-Jakob LLangen ~- Roland Bares
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“~FDG PET for assessment of therapy response
and preoperative re-evaluation after neoadjuvant
radio-chemotherapy in stage 111 non-small cell lung cancer
ISusanne Martina Eschmann - Godehard Friedel -

Frank Paulsen - Matthias Reimold - Thomas Hehr -
Wiltried Budach -« Heinz-Jdakob Langen - Roland Bares

« (-) PET scan or a reduction in (SUV) >80% was the best predictive factor
for a favourable outcome of further treatment.

» Progressive disease according to PET (new tumour manifestations or increasing
SUV) was significantly correlated with an unfavourable outcome




Mattoli MV, Massaccesi M, Castelluccia A, Scolozzi V, Mantini G, Calcagni ML. The
predictive value of 18F-FDG PET-CT for assessing the clinical outcomes in locally
advanced NSCLC patients after a new induction treatment: low-dose fractionated
radiotherapy with concurrent chemotherapy. Radiation Oncology (London, England).
2017;12:4. d0i:10.1186/s13014-016-0737-0.

Fig. 2

Basecline PET-CT
and IC-LDRT
(44 pts)

—

——= Other treatments or BSC

(2 pts)
Early PET-CT
(42 pts)
Surgery Neo-adjuvant CCRT Other treatments or BSC
(4 pts) (26 pts) (12 pts)

————— Other trealments or BSC

G pts)
Fimal PET-CT
(23 pts)
Surgery Other treatments or BSC
(16 pts) (7 pts)

Treatment flow-chart. Legend: IC-LDRT: low-dose radiotherapy performed
during induction chemotherapy:; BSC: best supportive care; CCRT:
concurrent chemo-radiotherapy:; PET-CT: positron emission tomography-

computed tomography



Avtamokpion otnv Oepameia

O

H PET/CT 6ev evoeikvutan yia TnVv O1astioTwon

UIKPOOKOTIIKOU VITOAEUTOUEVOV VEOTTAACLATIKOV (POPTIOV T)

TNV TIATp1 €EAPAVIOT) TOV VEOTTAAOUATOC ETELON :

e H onuepwr texvoloyla advvatel va aviyvevoel
LUIKPOOKOJTIKT] VOGO

e 'Exel meplopiouevn €101KOTNTA OTAV 1) JTPOCANYN Elval
YOUNAT Kol vmapyel OvokoAlad otnv AA  petalv

VITOAETTOUEVOV VEOTTAACLATOC KAl U €101KN G PAEYUOVTC
peta amo XMO-AKO

Wahl From RECIST to PERCIST: Evolving Considerations for PET response criteria in solid tumors.J nucl med 2009




'EAeyyoc YotpoTng

O

Agev TTPOTEIVETAL ,0AAA OPIOUEVEC LEAETEC AVAPEPOLYV
oti 1 PET/CT av€avel tnv Otayvemotikn akpifeia kat
exel Betikn enmidpaomn otTovg BEPATEVTIKOVC XEIPIOUOVS

Keidar .PET/CT using 18F- FDG in suspected lung cancer recurrence: diagnostlc value and impact on patient management.

ﬁﬁﬁgﬁ?s v(\ﬂ{n gal |m or anc %rCIAfluorogo? yr?tHcocfethSItro emission to r’:lE 1)//58r1'r?gouted tomography in the management of

I'OI']C oalveo ar Cc oma: tion recurrence.




Y€ TEPUTTWOELC LIE LEYAAT) CUVOOO ATEAEKTAOTA KOl
OTAV AVTEOEIKVUTAL 1] 1V XOPTYNOT] OKIAYPAPIKTC
ovolag

«—— Area of atelectasis \{ Suggested PET

4 !
*. ., based contour

PET/CT imaging for target volume delineation in curative intent radiotherapy of non-small cell lung cancer: IAEA consensus report 2014



Small Cell Lung Cancer:

"1 Limited disease
B Controversial
Extensive disease




M1KpOKVTTAPIKOC KAPKIVOC TOV JTVELLOVA

O

e Apopa 10 13% TV V€O —01AYVOOUEV®V KAPKIV®V
TOV JTVELUOVA

e To 390% O1ay1YVWOKETAL LLE TTEPLOPLOUEVT) VOGO
e H owotn 01ayvmwon emiParretal AOyw UEYAANC
TOAVOTNTAC VITAPEEWC LETACTATIKNC VOOOU

e H avayvwplon meta emtpemnel TNV OwoTr) TAOYT)
aoBevwv tov Ba vitoPAnOovV oe aktivobBepamela

e H PET/CT Ti¢ meproootepeg (popeg avEAvel To
OTAO10




M1KpPOKVTTAPIKOC KAPKIVOC TOV JTVELLOVA

O

e H PET/CT yaptoypapel amoteAeouatikotepa tovg (+)
Aepgpadeveg Tov MEOP kat TV €KTAOT) TOU VEOTTAACUATOC .

e To medio akTivoffoAnong otov Bwpaka AAAEE AOY® TNC
PET/CT oto 19%-34% twv acbevwv.

e Xanthopoulos .Impact of PET staging in limited-
stage small-cell lung cancer.J ThoracOncol 2013




MIKPOKUTTAPIKOC KAPKIVOC TOU TTVEUOVA

O

e H NCCN ( National Comprehensive Cancer Network) 1o 2012 trpdteive
TNV PET/CT yia €AeyX0 TwWV OOTIKWV METOOTACEWY AVTi TOU
OTTIVONPOYPAPAUATOS OOTWY OTOV APXIKO aAyopIOuo

e O Lee kal ouv . avadpouIKaG avagpEpouv euaiocdnaia Kai €10IKOTNTA TNG
PET/CT 100% ka1 100% avTioToIXa yIa JETAOTATIKI OOTIKI VOOO,
OUYKpPIVOuEVN HE TO 37% Kal 92% avTioTolxa Tou aTTIivenpoypa®iuaTog
00TWV .

e NPV kai PPV yia tnv PET/CT 100% ka1 100% &vavti 69% kai 24%
QVTIOTOIXA VIO TO OTTIVO . OOTWV.

e [a Tnv dla@opoTroinon YETACU TTEPIOPIOUEVNG KAl EKTETAUEVNG VOOOU N
PET/CT cixe euaioBnaoia kai €101KOTNTA 93% ka1 100% avTioToixa evw N
CT 73% ka1 100%

Lee at al.Staging of sclc with pet/ct .Annals of nuclear med 2012

Y Ung PET Imaging in Small Cell Lung CancerPET Recommendation Report 9 Cancer care Ontario




2VUTEPACUATIKA

O

e XaPAKTNPIOUOC LOVT)POVC TTVEVLOVIKOU OOV O100TATEWV AV®
TOV 8-10 mm

e Apyikr otadlomoinorn acfevmv Ue Un -UtkpoOKUTIAPIKO
KAPKIVO TOV JTVED pova

e Extipnon mg avtamokpong ot Bepaneia (XMO/AKO) oe

ETMAEYHEVOUG a0DEVELG Le ONUaVTIKT feATioon oV
OLUATIKT) QITEIKOVIOT) IOV UIToPEL va o@eAnBovv amo v

XEIPOVPYIKT EKTOUT)

e XapTtoypa@pnorn Tov VEOTAACUATIKOV OYKOL o€ aobevelg mouv
TIPOKELTAL VA vﬂoﬁ}\n Oovv o€ amwo@epaﬂma

e 'EAeyyogvmotpornng ( AA amo uma@epanev'tmég a}\)\ouboalg )

e Emiektika oe aobevelg ue LIKpOKLTTAPIKO KAPKIVO TOU
JIVEDHOVA LLE TTEPLOPLOUEVT] VOOO ,LITTOYPTPLOL YA XEIPOVPYIKT]
EKTOUN
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