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“ The observations in our study suggest that the radiation target volume in lymphoma 
should be defined more rigorously”.

“The definitions of involved-field radiotherapy require revision and uniform application”



WHICH VOLUME?

Nodal Nodal 
lymphoma





WHICH VOLUME?

LOCALIZED  NODAL DIFFUSE B NHL

INVOLVED FIELD 
(IFRT)



INVOLVED FIELD 
(IFRT)

LOCALIZED NODAL DIFFUSE B NHL

IFRT
included all visible sites of disease determined before

biopsy and treatment with chemotherapy and 
uninvolved lymph nodes of the same nodal region



INVOLVED FIELD 
(IFRT)

LOCALIZED  NODAL DIFFUSE B NHL



LOCALIZED  NODAL DIFFUSE B NHL

INVOLVED FIELD 
(IFRT)

3DCRT



Trials incorporating anti-CD20

Author patients therapy Radiation field PFS OS

Radiotherapy in the Rituximab era
LOCALIZED  NODAL DIFFUSE B NHL

Persky JCO 2008
SWOG 0014

60 R-CHOP x3 
Rituximab x1

IFRT

“ only lymph node 
region(s)  affected by 
disease

93% 2 yrs
88% 5 yrs

95% 2 yrs
92% 5 yrs

SWOG 8736 200 CHOPx3 IFRT
“included all visible sites of 
disease determined before biopsy 
and treatment with CHOP

76% 5yrs 82% 5 yrs



Radiotherapy has generally been used selectively for 
bulky sites/ residual masses

ADVANCED DIFFUSE LARGE B CELL LYMPHOMAS

Bulky is an adverse prognostic factorBulky is an adverse prognostic factor
Wilder, Cancer 2001, Moser IntJRadBiolPh 2005

Bulky is defined  at least > 5 cm
Wilder, Ferreri, Zinzani, Krol, Van der Maazen, Kamath

Bulky > 10 cm worse prognosis
also in rituximab era
Pfreundschuh , Lancet Oncol 2008,MInt study



Author patients
Stage 
Response

therapy N°
pts

Radiation field
DFS

OS
5 yrs

Aviles
Int J rad 1994
randomized

88/218
III/IV

CR

CEOP/Bleo-
DAC
RT 

CEOP/Bleo-
DAC

43

45

IFRT with boost to 
region of bulky

72%

35%   p<0.001

81%

55%  p<0.001

Ferreri
Oncology 2000

94
III/IV

CHOP-Like 
RT 

40 28/40 limited to bulky
12/40 EFRT (mantle, 

41 mht 73%

ADVANCED DIFFUSE LARGE B CELL LYMPHOMAS
BULKY LESIONS

Oncology 2000
Not randomized

III/IV

CR

RT 

CHOP-Like 54

12/40 EFRT (mantle, 
inverted Y, STNI)

18 mth p=0.05 57%  p=0.05

Rube
Ann Hematol 2001
Not randomized

153 CHOPx6 RT

No bulk

84 Lymph nodes area of the 
initial bulk with a field 
size reduction to the 
post-chemotherapy 
tumor volume

74.1

77.3

Schlembach
RR 2000
Not randomized

59 CHOPx6 RT 28

31

Prechemotherapy 
volume

85

51

87

81

Aviles 
Lek Lymph 2004
randomized

341
IV

CHOP-B

CHOP-B +RT

173

168

Were designed with the 
knowledge of the 
frequent widespread 
distribution of disease

55

82

66

87



ADVANCED DIFFUSE LARGE B CELL LYMPHOMAS

Residual mass

The presence of residual mass following chemotherapy is not 
infrequently associated with the presence of bulky disease at diagnosis

Author patients
stage

therapy N°
pts

Radiation field
DFS

OS
5 yrs

Aviles
Med Oncol 2005

166
III/IV

CHOP
RT 

CHOP

43

45

IFRT 86%

32%   p<0.001

89%

68%  p<0.001

Wilder 
Int J R 2001

44/294 CHOPx6 
RT 
CHT

32

12

IFRT 67%

8% p<0.0001

70%

50% p=ns

Moser
In J Rad Biol Ph 
2006

238 RT

CHT

114

68

IFRT 61%

32%



BULKY LESIONS IN RITUXIMAB ERA



BULKY LESIONS IN RITUXIMAB ERA

The role of radiotherapy to bulky disease in the rituximab era:
results from two prospective trials of the german high-grade 
non-Hodgkin-lymphoma study group (DSHNHL) for elderly patients 
with DLBCL

Pfreundschuh, Blood 2008, abs 584

The patients with bulky disease in the R-CHOP-14-Rx trial assigned
to receive additional radiotherapy  to bulky disease  had  better
18-months EFS (68% vs 43%)  and a 4% better OS (80% vs 76%) 
compared with R-CHOP-14-noRx.
In the rituximab era additional radiotherapy to bul ky disease has no role for 
elderly patients in CR/CRU after completion of 6xCHOP-14, but appears to
be beneficial for patients with bulky disease achieving PR



Site of persistent disease (PET Pos and Neg)
No surrounding uninvolved nodal regionsNo surrounding uninvolved nodal regions

to the FDG-avid sites of disease before undergoing HDT/ASCT



ADVANCED DIFFUSE LARGE B CELL LYMPHOMAS

bulky sites/ residual masses

GTV: residual disease
CTV: GTV + 2-3 cm of margin



ADVANCED DIFFUSE LARGE B CELL LYMPHOMAS

bulky sites/ residual masses
PET era

GTV: residual PET positive disease
CTV: GTV + 2-3 cm of margin



WHICH VOLUME?

Primary mediastinal B cell lymphomaPrimary mediastinal B cell lymphoma



Primary mediastinal B cell lymphoma

Well defined clinical and hystological entity 

Very large mediastinal bulky disease at the onsetVery large mediastinal bulky disease at the onset



Radiotherapy:Volumes
PRIMARY MEDIASTINAL B CELL LYMPHOMA

author patients treatment Radiation volume Os (%)
5 yrs

DFS (%)
5 yrs

Zinzani
Hematologica 
2002

426 CHOP/MACOP-B 
HD-ASCT
plus RT

The original sites of 
involvement

71 10 yrs 67 10 yrs

Todeschini 138 CHOP Whole original 81Todeschini
BJC 2004

138 CHOP
MACOP-B VACOP-B
plus RT

Whole original 
disease

81

Mazzarotto
IntJRadBiolPh 
2007

53 MACOP-B VACOP-B 
plus RT

Mediastinum +-
supraclavear ln

86.6 93.4

De Sanctis
IntJRadBiolPh 
2008

92 MACOP-B plus RT Only the residual
disease

87 81



Radiotherapy:Volumes
PRIMARY MEDIASTINAL B CELL LYMPHOMA

Only residual disease post chemotherapy

GTV: residual disease
CTV: GTV + 1-2 cm of margin



WHICH VOLUME?

Extranodal 
lymphoma



EXTRANODAL NHL

“Although not considered in any prognostic system, 
the site of origin of non-Hodgkin’s lymphoma  probablythe site of origin of non-Hodgkin’s lymphoma  probably
affects the biologic characteristics of the tumor and the
outcome of treatment”

Nancy L. Harris



RT EFRT alone CT and RT EFRT
doubling survival

PRIMARY HEAD AND NECK LYMPHOMA

Standard treatment based on the currently available evidence 
suggests the use of combined multi-agent CT followed by 

adjuvant radiotherapy to the 

primary site and bilateral neck nodes



2 opposed lateral field comprising of whole of WR with adjacent
base of skull, preauricular, sub-mandibular, upper and posterior 
cervical nodes Jacobs IntJRadBiolPhy 1985; 11: 357-364

Whole WR with cervical lymph nodes including occipital and 
submental lymph nodes. Three-field tecnique with bilateral portal for the

PRIMARY HEAD AND NECK LYMPHOMA
WHICH VOLUME?

submental lymph nodes. Three-field tecnique with bilateral portal for the
primary  and upper neck and a junction matched direct anterior lower neck
field. For bulky lower neck or axillary or mediastinal nodes a mantle o
mini-mantle field were selected Ezzat Head and neck2001; 23: 547-558

Bilateral neck fields including supraclavicular region
Hayabuchi, IntJRadBiolPhy 2003, 55: 44-50

Entire WR and the lymphatic drainage area (bilateral level Ib to level V
neck nodes Laskar Leuk Lymph 2008, 49(12):2263-2271



PRIMARY HEAD AND NECK LYMPHOMA
WHICH VOLUME?

CTV Whole Waldeyer Ring  and the 
bilateral neck nodes



Involved lesion radiation therapy

PRIMARY HEAD AND NECK LYMPHOMA

WHICH VOLUME?

GTV: pre-chemotherapy gross volume 
CTV: GTV with 1 cm of margin and was restricted by post 

chemotherapy anatomic limits
Il Yu, IntJRadBiolPhys, 2010



Involved lesion radiation therapy



PRIMARY HEAD AND NECK LYMPHOMA

local field
author patients Fup

months

therapy Relapse

inF   extraF  distant

Moucosite

(G3)

Comparable results to those of historical trials. Thus, using a small 
radiation target volume might decrease long-term RT complications
without compromising outcomes

Il Yu,IntJRadBiolPhys 2010

IL Yu

IntJRBP 
2010

91 63 R-CHOPx4+RT 3            1          9 1 pt



PRIMARY HEAD AND NECK LYMPHOMA

PET-TAILORED RT VOLUME?

CAN BE USEFUL TO REDUCE THE RADIATION VOLUME?



PRIMARY GASTRIC LYMPHOMA



Netherlands Cancer Institute

• 24 pts LNH 

PRIMARY GASTRIC LYMPHOMA

WHICH VOLUME?

• 24 pts LNH 
• stage I
• Exclusive radiotherapy

WART  20 Gy (1,3 Gy/fr) in to 3 wks 
boost  20 Gy (2 Gy/fr) in to 2 wks 
stomach e Ln paraaortic (L2-L3)

• DFS 4-yrs 83%  median follow-up  48 mesi

Burgers, 1988



PRIMARY GASTRIC MALT LYMPHOMA

GTV: stomach and perigastric lymph nodes. 
CTV: GTV plus  1-2 cm of margin

Stage IE



PRIMARY GASTRIC MALT LYMPHOMA

GTV: stomach and perigastric lymph nodes plus primary 
involved lymph nodes(perihepatic, peripancreatic and/or 
lomboaortic 

CTV: GTV plus  1-2 cm of margin

STAGE IIE



PRIMARY BONE LYMPHOMA

<1% of all NHL and 
7% of all bone tumors

Most PBLs are
primary bone diffuse large B-cell primary bone diffuse large B-cell 
lymphomas (PBDLBCL)
with a rare occurrence of follicular, marginal 
zone, anaplastic
large cell, Hodgkin, and T-cell lymphomas.



PRIMARY BONE LYMPHOMA
TARGET VOLUME : 
Long bone: 

GTV:primary 
CTV: GTVplus 5 cm margin

Short bone: 
GTV:primary
CTV : GTV plus all the bone



PRIMARY TESTICULAR  LYMPHOMA

1-2% of all NHL and 1-7% of all testicular tumors



PRIMARY TESTICULAR  LYMPHOMA

TARGET VOLUME:controlateral testicle

No prophylactic nodal irradiation



PRIMARY BREAST LYMPHOMA

<1% of all NHL





PRIMARY BREAST LYMPHOMA

CTV: whole breast

No prophylactic nodal irradiation



PRIMARY CUTANEOUS LYMPHOMA
Follicular or MALT lymphoma

TARGET VOLUME
bolus
Lesion or surgical scar with 2-3 cm of margin



PRIMARY CUTANEOUS LYMPHOMA
Diffuse large B cell lymphoma

Pre chemotherapy
Post chemotherapy

Target volume



“RT VOLUMES”

GTV consisted of the primary tumor

CTV: GTV with at least a 2 cm of margin for lymphoma
of the parotid gland, thyroid, other areas of head and neck,
lung, thymus and uterus.

Prophylactic irradiation of the lymph nodes was not performed



stage IE

• Whole parotid (with 
deep lobe)

Early-stage MALT lymphoma
Parotid gland

stage IIE

• also omolateral 
cervical nodes



Early-stage MALT lymphoma



Early-stage MALT lymphoma

Lacrimal gland
conjunctive

Orbital lymphoma



Conclusions:
We propose that except for tumor
with conjunctival location, partial orbital irradia tion
might be considered after careful examination and
meticulous review of imaging studies



NON HODGKIN’ LYMPHOMA
RADIATION VOLUME

ADAPTIVE RADIATION THERAPY
4D CRT



4D CRT
SPLENIC LYMPHOMA

Target volume
cc 3730

Target volume
cc 2635 (2 Gy)

Target volume
Cc 1800 (4.4 Gy) 



INVOLVED FIELD (IFRT):
pre chemotherapy nodal  site(s) of involvement plus uninvolved 

WHICH VOLUME?
Nodal lymphoma

LOCALIZED

pre chemotherapy nodal  site(s) of involvement plus uninvolved 
lymph nodes of the same nodal region

ADVANCED Bulky/residual disease

post chemotherapy site(s) of residual disease only



WHICH VOLUME?

Primary mediastinal B cell lymphoma

post chemotherapy site of residual disease only



WHICH VOLUME?

Extranodal lymphoma

extranodal (plus nodes if initially involved ) site of 
involvement only



RITUXIMAB 

WHICH VOLUME
IN NON HODGKIN’S LYMPHOMA?

PETRITUXIMAB 
era

TAILORED- RADIOTHERAPY
(for indication and volume)

PET
era



“Target volume definition was considered adequate if the report included a 
description of the lymph node stations or anatomic boundaries used in 
designing the radiation fields.”

Only 38% of 61 reports described the target volume
Only 8% of the 48 reports involving IFRT  adequately described
the target volume



Titolo yahalom

“despite the need for improvement in reporting of RT
in RCTs , a consensus regarding reporting guidelines 

specific to trials involving RT has not been estabilished”



Thank you

Radiotherapy:Volumes

Thank you
for your attention


