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Introduction and agenda INHEALTH

Speakers:

A Professor Peter Hoskin, BBS, FRCP, FRCR, BSc, MRCS
The use of PET/CT in the clinical management of Lymphoma

A Dr Gordon J. Ellul, MD, MSc, MRCP
My experience on the impact of PET/CT on patient care with lung
cancer

A Wai Lup Wong, FRCR, FRCP, Consultant Radiologist and
Clinical Guardian to the Dept of Health for PET/CT

The National PET/CT Programme i Optimizing Opportunities

A Followed by Q&A
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The use of PET In the clinical
management of lymphoma

PeterHoskin
Mount Vernon Cancer Centre
Northwood, Middlesex
UK



A Staging at diagnosis
A Response during chemotherapy
A Radiotherapy planning

A Follow up and relapse restaging



Staging in lymphoma

A Early stage: | and 1A
I Short course chemotherapy and radiotherapy

A Advanced lIb-1V
I Intensive chemotherapy
I radiotherapy
| +auto/allograft



Role of PET In staging

ALRSYUATFAOFIGAZY 2F YSI
nodes seen on CT

Al 2y FANXYAYI SIENI & RAA&
A Upstaging from early to advanced disease



A Mr SC, aged 24 yrs.

A Presented with increasing lump in right neck
A Biopsy shows Hodgkins lymphoma

A Staging investigations: Blood screen, CT show
no adverse features or disease outside neck

A Staging PET:



Y

Fused Sagittals

Fused Transaxials

we L

LT Tramsaxials

€T Transaxials

FET Transaxials
A gt

PET Transaxials

“ne P

p

Fosed Transaxisls

NP Mavigate

NIP Hawigate




A Metaanalysis of °F-2-Deoxy-2-Fluoro-D-Glucose
Positron Emission Tomography in the Staging and

REStaging Of Patients With Lymphoma Cancer 2005;104:1066 -74.

: 1,2 .
g?nrgﬁﬂ Ijv;{:ﬁasu M.D., Ph.D. 20 studies

M. Donald Blaufox, m.o., ph.." 854 patients

3658 lesions

Summary True-Positive Rate, False-Positive Rate, and Maximum Joint Sensitivity and Specificity of FDG-PET
in the Staging of Patlents with Lymphoma (January 1995-June 2004)

No. of Maximum Jolnt sensitivity
studies TPR (95% CI) FPR (95% CI) and specificlty (95% CI)

Patient-based data

All 90.9(88.0-93.4) 103 (7.4-13.8) 87.8 (85.0-90.7)

Excluding studies with lowest sensitivity and lowest specificity 2 91.8 (88.8-94.3) 95 (6.6-13.1) 89.6 (87.5-91.6)

Hodgkin disease 6 92.6 (88.4-95.6) 13.4 (8.0-20.6) 89.4 (84.5-94.3)

Non-Hodgkin lymphoma 5 89.4 (82.8-94.1) 114 (5.6-19.9) 85.0 (78.2-82.0)
Lesion-based data

Al 7 95.6 (93.9-97.0) 1.0 (0.6-1.3) 95.6 (93.1-96.1)

Excluding study with lowest specificity 6 95.1 (93.0-96.7) 1.0 (0.5-1.3) 95.8 (92.0-99.6)

8-17% upstaged Change in management in up to 30%
2-23 downstage



A Response during chemotherapy



FDG-PET after two to three cycles of chemotherapy predicts
progression-free and overall survival in high-grade
non-Hodgkin lvmphoma

N. G. Mikhaeel'*, M. Hutchings', P. A. Fields®, M. J. O’Doherty” & A. R. Timothy'

AnnOncol 2005
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PET in Early HL
Stage |IA and IIA

ABVD x3
/ l

PR/SD CR
OFFL PIlET
STUDY / \

POSITIVE

] -
ABVD x1 A/nﬁ!iD!JML;Eb\\

IFRT



RATHL CTL T WStngine)
SR e IPS 0-7
Full dose, on schedule
CT1+PET2
PET positive
l PET negative
4 cycles :
BEACOPP-14 /"’\
Pt 4 cydes ABVD 4 cycles
m
FET3
¥
1 cycles —
—— BEACOPP-14 Follow-up (o radistion)
Tegimen No XET




Predictive value of FBBET in DLBC

A EFS without Rituximab:s2) A EFS withRituximabn=51)

—— . |1l ~ IWC non CR /PET

- H ] _F‘_l_
We CRIPET — ___|WC CR/PET -

& 2+ £

IWC non CR /PET -

IWC CR /PET +
IWC CR [PET +




CHOP 14/21 Study

R
A NELYY
N
D
O
M
Eligible }
patients | S
A
Tl
Stratified by O
IPI (O or1vs.2vs.3vs. 44 N=540

or 5)
Age <60 vs$.60
Treatment centre

R-CHOP 21
CHOP 21 8 cycles
Rituximal¥ 8 cycles

R-CHOP 14
CHOP 13 6 cycles
Rituximal3 8 cycles



RCHOP14 vs-BHOP21
PET SubStudy

Baseline CT PET

CT PET after cycle 2 oCRIOP

A Scans archived centrally and read blind
A Correlation with CR rate, 2yr FFP and OS



A Radiotherapy planning



Radiotherapy and Oncology 79 (2006) 270-277
wiwtw, thegreen journal. com

Guidelines

Involved-node radiotherapy (INRT) in patients with early
Hodgkin lymphoma: Concepts and guidelines

Theodore Girinsky™”, Richard van der Maazen®, Lena Specht®, Berthe Aleman®,
Philip Poortmans®, Yolande Lievensf, Paul Meijnders®, Mithra Ghalibafian®,
Jacobus Meerwaldt", Evert Noordijk', on behalf of the EORTC-GELA Lymphoma Group

*Department of Radiatio ogy, Institut Gustave Ro fiilejuif, France, ®Department of Radiotherapy, Nijmegen, The Netherlands,
“The Finsen Centre Rig ale 2en Liniv pital, Denmark, ':'I.JE';.'-:Jr!.rr|E.r|! of Radiotherapy, The Netheriands Cancer
Institute, Amstergam, The Netherlands, ! therapy, Or Bernard Verbeeten Instituut, LA Tilburg, The Netherlands,
1}'-.’-ur.l'l'-'_l!.rler-:J,r.:-_l.-' Department, Lewven, Belgium, *Department of Radiotherapy, Antwerpen, Belgium, r'I.JE'p-ur tment of Radiat ion Oncology,

Medisch Spectrum Twente, Enschede, The Netherlands, "Department of Clinical Oncology,
Leiden University Medical Center, The Netherlands




EORTC guidelines:

A Patients must be examined by radiation oncologist
prechemo

At NB FYyR Ll2ai OKSY2U0KSNJI L
preferably performed in the RT treatment position
A PrechemPETCT is expected

A Post chemo response must be accurately defined

A CT planning, gating, immobilisation etc recommended
fusion of CTs suggested



IFRT vs INRT
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INRT cannot be carried out without contrast
enhanced images in the treatment position to
identify involved node;
three steps are imperative:

A FDG PET scans should be examined to identify
nodes overlooked on CT scans

A Morphological or functional assymetry should be
identified on CT and PET

A Any decrease in size of nodes from pre to post
chemotherapy scans should be identified.



Fig. 1. (A) A Tew poorly identifiable lymph nodes in the left cervical areaon an axial CT slice without IV contrast before chemotherapy. (B) FDG-

4

PET image of the same area. (C) Measurements of the largest lymph nodes (3.7, 4.6 and 11.1mm). (D) The left cervical area after

chemotherapy.




Fig. 2. (A) Poorly delimited tumour mass of the right supra-clavicular areaon a prechemotherapy CT scan, (B) FDG-PET image of the same area.
(C) The right supra-clavicular area after chemotherapy.




Fig. 3. (A) A small lymph node in the left cervical area. (B) Measurement of the lymph node (4.5 mm). (C) FDG-PET image of the left cervical
area demonstrating no suspicious PET avidity. (D) Left cervical area after chemotherapy with the disappearance of the lymph node. (This
finding is highly suggestive of initial involvement),




Fig. 7. (A) Smalllymph node visible in the left retroclavicular area. (B) The measurement of the lymph node shows that its largest diameter is
less than 1cm (8.1 mm). (C) FDG-PET of the retroclavicular area showing the lymph node. (D) Disappearance of the lymph node after
chemotherapy.




PET for RT planning: challenges

A Timing of PET pre chemo

A Position of patients for pre chemo PET
A Registration of CT PET to planning CT
A Use of CT PET for RT planning



A Follow up and relapse restaging



The residual mass in lymphoma: the
clinical problem

A Treatment response defined on CT
A Aim is radiological CR

A Difficulty is interpretation of residual soft
tissue at site of original disease






Management options
Mediastinum clear : ABVD X 2

Mediastinum contains residual disease

T

Radiotherapy ESHAP;stem cell harvest
BEAM & ABMT

2nd malignancy
Cardiac disease Infertility



FDG PET In the residual mass

Disease

NHL

HD

NHL/HD

ALL

Total

43

o4

114

146

PET ve

15

17

23

95

Relapse

15 (100%)

12 (70%)

13 (56%)

40 (73%)

PE1Tve

28

38

91

157

Relapse

3 (11%)

3 (<1%)

7 (8%)

13 (8%)



FDG PET : the residual mass in lymphoma

CONCLUSIONS

A A negative PET has a high predictive value

A A positive PET may be a false:+

I where there Is doubt should be confirmed by tissu:
diagnosis



Treatment Response CT scan PET scan RT dose
group
TGl CR CR CR Omit radiotherapy
TG2 CR CR Positive or 20Gy to all
negative previously involved
regions
TG3 CR CR Positive or 20Gy to all
negative previously involved
regions
All >75% PR >75% PR Positive (o] 20Gy to all
negative previously involved
regions with 30 Gy
to residual
tumours >50ml
All 50-75% PR 50-75% PR Negative 20Gy to all
previously involved
regions with 30 Gy
to residual
tumours >50ml
All 50-75% PR 50-75% PR Positive 30Gy to all

previously involved
regions with 30 Gy
to residual
tumours >50ml




New Staging and

Response Criteria for
Non-Hodgkin Lymphoma
and Hodgkin Lymphoma

Radiol Clin N Am 46 (2008) 213-223

Table1

Recommended timing of positron emission tomograp hy (positron emission tomography /CT) scans

in lymphoma clinical trials

Histolo gy Pretreatment

Midtreatment

Response
Assessment

Posttreatment

Surveillance

Routinely fluorodeoxyglucose (FDG)-avid
DLBCL Yes®
Hodgkin lymphoma (HL) Yes®
Follicular non —HL (NHL) No"
Mantle cell lymphoma No"
Variably FDG-avid

Other aggressive NHLs No"
Other indolent NHLs No"

Clinical trial
Clinical trial
Clinical trial
Clinical trial

Clinical trial
Clinical trial

Yes
Yes
Mo"
Mo"

NE‘L:.'_
NE‘L:.'_

No
No
No
No

No
No

" Strongly recommended but not mandated pretreatment.

* Recommended only it overall response rate/complete remission is a primary study endpoint.
Recommended only it PET is positive pretreatment and ORR/CR is a primary study endpoint.




A Staging at diagnosis
A Response during chemotherapy
A Radiotherapy planning

A Follow up and relapse restaging
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East Kent Hospitals University NHS

NHS Foundation Trust

My experience on the impact of PET/CT on
patient care in lung cancer.

Gordon J. Ellul
Consultant in Nuclear Medicine



Summary

A When do we not need PET
A When is PET useful ?

A The multi modality approach
A Incidental findings

A Dual pathology

A When PET can get it wrong




Histology subtypes and PET



BAC pleural involvement
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24mm bronchioalveloar carcinoma,
stations 9 and 11 clear




21 o%

41mm BAC low grade histology
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9mm SCC SUVmax2.5

SCC







When i1s PET useful ?



N2 dlsease conflrmed at EBUS
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Radiotherapy planning
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15% April 2010



1 Distance; 2.02 cm

Biopsy confirmed
adenocarcinoma, had
chemoradiotherapy July 2010



4th Nov 2010




2/52 after erolotinib



5th May 2011 ‘



When PET can get it wrong



False 1 ve sclerotic metastasis




PET avidity Is not an exclusive
surrogate of malignancy
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False T ve N2 (adenocarcinoma)
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