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Overview
Evolution of RT in lymphomas

Toxicity

IFRT vs ISRT

Radiation dose reduction in 
lymphomas

How does every Gy count in 
RT in lymphomas?



• Lymphoma is 

cancer of the 

lymphatic system 

(lymph glands)

• Lugano's 

classification 

(derived from 

Ann Arbor with 

Cotswolds)



Evolution of RT in lymphomas
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Indications of RT in lymphomas

RT as curative

• Early-stage indolent non-Hodgkin lymphoma (NHL) and

• Nodular lymphocyte-predominant HL (NLPHL)

Consolidation RT

• ESHL and diffuse large B-cell lymphoma (DLBCL)

• Primary extranodal lymphoma

• Advanced stage HL or aggressive NHL- residual and/or 

bulky site

• Relapsed lymphoma

Wirth el al, ILROG Int J Radiation Oncol Biol Phys, Vol. 107, No. 5, pp. 909e933, 2020



Lymph node 

groups





Int J Radiation Oncol Biol Phys, Vol. 111, No. 4, pp. 841−850, 2021



Toxicity

Cardiopulmonary

Second malignant neoplasms

Endocrinopathies-Hypothyroidism

Int J Radiation Oncol Biol Phys, Vol. 111, No. 4, pp. 841−850, 2021



Second malignancy in HL survivors

Study (year) n Median followup(years) Dose (Gy) Relative risk (95%CI)

Bhatia (1955-86) 1380 11 20-40 5.9 (1.2-30.3)

>40 23.7 (3.7-152.3)

Castellino(1970-86) 2742 24 <30 1.9 (0.4-8.7)

>30 7.4 (1.8-30.3)

Field

Ng(1969-97) 1319 12 Mantle 2.1 (0.8-4.6)

STLI 4.2 (3.4-5.1)

TLI 5.1 (2.8-8.5)

Conway(1961-2009) 734 18 Small field 0.87 (0.28-2.66)

Mantle 2.9 (1.41-5.97)





Arm position and 

volume of breasts

B-arms above

C-arms by the sides

Wirth el al, ILROG Int J Radiation Oncol Biol Phys, Vol. 107, No. 5, pp. 909e933, 2020



Cardiac event in HL survivors

Study (year) n
Median 
followup(years)

Mean dose to heart 
(Gy)

Rate ratio 
(95%CI)

Cutter(1965-95) 1852 19 0 1.0 (0.2-4.9)

>0-30 1.5 (0.5-3.9)

31-35 3.4 (1.9-6.0)

36-40 5.5 (4.0-7.7)

>40 12.1 (5.1-28.9)

van Nimwegen
(1965-95)

2617 19 0 1.00 (0.6-1.67)

1-5 1.14 (0.62-2.10)

5-14 2.14 (1.28-3.58)

15-19 2.76 (2.10-3.59)

20-24 2.79 (2.23-3.49)

25-34 3.21 (2.52-4.09)

35-45 2.54 (0.96-6.69)



Methods to 

reduce toxicity

Reduced 
dose

Reduced 
field

Modern 
RT 

technique

Reduced 
toxicity



IFRT



Rationale of ISRT

Recurrence 
occurs usually 
in the initally 
involved nodes

Subclinical 
disease treated 

by immuno-
chemotherapy

Improved imaging-
PETCT/MRI/CECT 

for delineation

Improved 
techniques of 

planning 
and delivery of RT 

–
IGRT(DIBH/Gating)

Shahidi et al, 2006







INRT Vs ISRT

INRT

•EORTC-GELA

•Originally involved nodes

•PET in planning position 
prior to chemo and after

ISRT

•ILROG

•Originally involved nodal 
site

•Larger CTV (accomodates 
uncertainty in 
delineation)



GTV: IFRT Vs ISRT

IFRT: anatomical node REGION involved before 
chemotherapy, thus the involved field will include the 
entire neck including the supraclavicular fossa when a 
neck node was involved

ISRT: The GTV includes PET-positive NODES and should be 
extended to include nearby enlarged or equivocal 
nodes, particularly if disease demonstrates low FDG 
avidity



CTV in ISRT
RT CTV

• Early-stage indolent non-

Hodgkin lymphoma (NHL) and

• Nodular lymphocyte-

predominant HL (NLPHL)

evident sites plus an adequate volume to encompass potential 
adjacent subclinical disease

• ESHL and diffuse large B-cell 

lymphoma (DLBCL)

disease sites evident at diagnosis

• Primary extranodal lymphoma entire involved organ because extranodal lymphomas often 
display an infiltrating or multifocal pattern

• Advanced stage HL 

or aggressive NHL- residual 

and/or bulky site

any residual GTV plus a subset of disease sites
at elevated risk of harboring subclinical disease after
systemic therapy

• Relapsed lymphoma some or all relapse sites and selected sites of prior 
disease involvement



Considerations in ISRT

• PET-CT + contrast CT +/- MRI

• DIBH for mediastinal 

and stomach locations

Wirth el al, ILROG Int J Radiation Oncol Biol Phys, Vol. 107, No. 5, pp. 909e933, 2020



Evidence for 

reduced dose

• Hodgkins: German 

Hodgkin Study Group HD1, 

HD5, HD10 and HD11 

recommends 20 Gy for 

Early stage favourable 

and 30 Gy for 

unfavourable Hodgkins



ISRT doses
Disease and stage PET-CR post chemotherapy PR post chemotherapy

Early stage indolent nodal 
or extranodal lymphoma

24-30 Gy (RT alone)

Early stage HL 30 Gy 36-40 Gy

low-risk, limited-stage 
DLBCL

30-36 Gy 36-40 Gy

Advanced-Stage Aggressive 
NHL

30-36 Gy 36-50 Gy (PET positive 
residual)

Advanced-Stage Aggressive 
HL

30 Gy 36-45 Gy (PET positive 
residual)

Relapsed/Refractory 
Aggressive NHL

30-36 Gy 40-55 Gy (If RT is the sole 
salvage)

Relapsed/Refractory 
Aggressive HL

30 Gy 36-45 Gy(If RT is the sole 
salvage)



Constraints

Wirth el al, ILROG Int J Radiation Oncol Biol Phys, Vol. 107, No. 5, pp. 909e933, 2020



Benefits/risks of ISRT

Reduced 
breast cancer 
risk

Further reduce 
late toxicity 
risk

Benefits
Anatomic 
uncertainty-
inadequate 
tumor coverage

Increased 
relapse risk

Risks
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Abstracts / Clinical Oncology 31 (2019) e8ee13

n Relapse (%) In field 
relapse (%)

IFRT-56 27.8 5.6

ISRT -138 11.6 6.2



In conclusion, 

every Gy counts

Reduced 
Dose- 30 to 

36 Gy

Reduced 
field-ISRT

Modern RT 
techniques-
VMAT/DIBH

Reduced 
toxicity + 

Equivalent 
efficacy



ISRT






