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Introduction and agenda

Speakers:

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

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

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

The National PET/CT Programme ïOptimizing Opportunities

Å Followed by Q&A
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Professor Peter Hoskin

The use of PET/CT in the clinical 

management of Lymphoma



The use of PET in the clinical 
management of lymphoma

Peter Hoskin
Mount Vernon Cancer Centre

Northwood, Middlesex
UK



ÅStaging at diagnosis

ÅResponse during chemotherapy

ÅRadiotherapy planning

ÅFollow up and relapse restaging



Staging in lymphoma

ÅEarly stage: I and IIA

ïShort course chemotherapy and radiotherapy

ÅAdvanced : IIb-IV

ïIntensive chemotherapy 

ï± radiotherapy

ï± auto/allograft



Role of PET in staging

ÅLŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ƳŜǘŀōƻƭƛŎ ŀŎǘƛǾƛǘȅ ƛƴ ΨƴƻǊƳŀƭΩ 
nodes seen on CT

Å/ƻƴŦƛǊƳƛƴƎ ŜŀǊƭȅ ŘƛǎŜŀǎŜ ΧΧΦƻǊ

ÅUpstaging from early to advanced disease



ÅMr SC, aged 24 yrs.

ÅPresented with increasing lump in right neck

ÅBiopsy shows Hodgkins lymphoma

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

ÅStaging PET:





20 studies

854 patients

3658 lesions

8-17% upstaged Change in management in up to 30%

2-23 downstage



ÅStaging at diagnosis

ÅResponse during chemotherapy

ÅRadiotherapy planning

ÅFollow up and relapse restaging



AnnOncol 2005

N=121
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Predictive value of FDG-PET in DLBCL

ÅEFS without Rituximab(n=52) ÅEFS with Rituximab(n=51)

Dupuis E et al ASH 2006
GELA 2007



CHOP 14/21 Study

Eligible 
patients
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R-CHOP 21 
CHOP 21 ³8 cycles
Rituximab ³8 cycles

R-CHOP 14
CHOP 14 ³6 cycles
Rituximab ³8 cycles

N=540

N=540
Stratified by

IPI (0 or 1 vs. 2 vs. 3 vs. 4 
or 5)

Age <60 vs. ²60
Treatment centre



R-CHOP14 vs R-CHOP21
PET SubStudy

Baseline CT PET

CT PET after cycle 2 of R-CHOP

ÅScans archived centrally and read blind

ÅCorrelation with CR rate, 2yr FFP and OS



ÅStaging at diagnosis

ÅResponse during chemotherapy

ÅRadiotherapy planning

ÅFollow up and relapse restaging





EORTC guidelines:

ÅPatients must be examined by radiation oncologist 
prechemo

ÅtǊŜ ŀƴŘ Ǉƻǎǘ ŎƘŜƳƻǘƘŜǊŀǇȅ /¢ ǎŎŀƴǎ ŀǊŜ ƳŀƴŘŀǘƻǊȅ ΧΦΦ 
preferably performed in the RT treatment position

ÅPre-chemPET-CT is expected

ÅPost chemo response must be accurately defined

ÅCT planning, gating, immobilisation etc recommended; 
fusion of CTs suggested



IFRT vs INRT



INRT cannot be carried out without contrast 
enhanced images in the treatment position to 

identify involved node; 
three steps are imperative:

ÅFDG PET scans should be examined to identify 
nodes overlooked on CT scans

ÅMorphological or functional assymetry should be 
identified on CT and PET

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











PET for RT planning: challenges

ÅTiming of PET pre chemo

ÅPosition of patients for pre chemo PET

ÅRegistration of CT PET to planning CT

ÅUse of CT PET for RT planning



ÅStaging at diagnosis

ÅResponse during chemotherapy

ÅRadiotherapy planning

ÅFollow up and relapse restaging



The residual mass in lymphoma: the 
clinical problem

ÅTreatment response  defined on CT

ÅAim is radiological CR

ÅDifficulty is interpretation of residual soft 
tissue at site of original disease 





Management options

Mediastinum clear : ABVD X 2 

Mediastinum contains residual disease

Radiotherapy ESHAP;stem cell harvest

BEAM & ABMT

2nd malignancy

Cardiac disease Infertility



FDG PET in the residual mass

Disease Total PET +ve Relapse PET-ve Relapse

NHL 43 15 15 (100%) 28 3 (11%)

HD 54 17 12 (70%) 38 3 (<1%)

NHL/HD 114 23 13 (56%) 91 7 (8%)

ALL 146 55 40 (73%) 157 13 (8%)



FDG PET : the residual mass in lymphoma

CONCLUSIONS

ÅA negative PET has a high predictive value

ÅA positive PET may be a false +ve: 

ïwhere there is doubt should be confirmed by tissue 
diagnosis



Treatment
group

Response CT scan PET scan RT dose

TG1 CR CR CR Omit radiotherapy

TG2 CR CR Positive or
negative

20 Gy to all
previously involved
regions

TG3 CR CR Positive or
negative

20 Gy to all
previously involved
regions

All > 75% PR > 75% PR Positive or
negative

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

All 50-75% PR 50-75% PR Negative 20 Gy to all
previously involved
regions with 30 Gy
to residual
tumours > 50ml

All 50-75% PR 50-75% PR Positive 30 Gy to all
previously involved
regions with 30 Gy
to residual
tumours > 50ml





ÅStaging at diagnosis

ÅResponse during chemotherapy

ÅRadiotherapy planning

ÅFollow up and relapse restaging
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Dr Gordon Ellul

My experience on the impact of PET/CT 

on patient care with lung cancer



My experience on the impact of PET/CT on

patient care in lung cancer.

Gordon J. Ellul

Consultant in Nuclear Medicine



Summary

ÅWhen do we not need PET 

ÅWhen is PET useful ?

ÅThe multi modality approach

ÅIncidental findings

ÅDual pathology

ÅWhen PET can get it wrong



Histology subtypes and PET



BAC pleural involvement

BAC

8mm BAC SUVmax 1.5



24mm bronchioalveloar carcinoma, 

stations 9 and 11 clear



41mm BAC low grade histology



9mm SCC SUVmax2.5

SCC



Colorectal metastasis



When is PET useful ?



N2 disease confirmed at EBUS



N3 disease



Limited stage small cell



Radiotherapy planning



http://www.google.co.uk/imgres?imgurl=http://www.sxc.hu/pic/m/m/mz/mzacha/861644_no_entry_sign.jpg&imgrefurl=http://www.sxc.hu/photo/861644&usg=__916gHCRJe6IskBvLG9Y-S9-WYvw=&h=292&w=300&sz=8&hl=en&start=4&zoom=1&tbnid=zmQ3OwZ0iUZ3bM:&tbnh=113&tbnw=116&ei=0Gp_TpjAGcKY8QOUuqGPAQ&prev=/search?q=no+entry+sign&hl=en&safe=active&sa=X&tbm=isch&prmd=ivns&itbs=1




15th April 2010



Biopsy confirmed 

adenocarcinoma, had 

chemoradiotherapy July 2010



4th Nov 2010



6th Jan 2011

2/52 after erolotinib



5th May 2011



When PET can get it wrong



False ïve sclerotic metastasis



PET avidity is not an exclusive 

surrogate of malignancy







False ïve N1 (station 11) disease



Borderline nodes EBUS -ve



False ïve N2 disease



False ïve N2 (adenocarcinoma)



Sept 2010

Oct 2009



July 2011

Sept 2010


