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From

Maximal use as a single agent

To

Combination of chemotherapy and full dose-full volume 

The changing role of RT in the cure 
of HL

Combination of chemotherapy and full dose-full volume 
radiotherapy

To

Combination of less chemotherapy and less radiotherapy

To

Questioning the need of radiotherapy



�Radiation therapy alone with extended fields as 
standard (DFS @ 10 yrs: 80-90%)

The Changing Role of Radiation Therapy in 
the Cure of Early Stage Hodgkin Lymphoma



The price of success 
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Aleman B., JCO 21; 18: 3431Aleman B., JCO 21; 18: 3431--3439, 20033439, 2003



Second Cancer Risk After Hodgkin Lymphoma

25% incidence @ 30 y

Dores et al JCO 20:3484, 2002
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Coronary Artery Disease



• Combined modality is the gold standard

• Short chemotherapy (3-4 cycles ABVD)

Current standard treatment in 
early stage cHL

• Short chemotherapy (3-4 cycles ABVD)

• 36 Gy IFRT 



ABVD + STNI vs ABVD + IF-RT:
Bonadonna, JCO, 2004 [1+]

Other trials comparing 
CMT with IF vs CMT CMT with IF vs CMT 
with EF:

Eich, IJROBP, 2005 [1+]

Gobbi, Cancer, 2003 [2]



The Involved Field Concept:
Yahalom J., Annals of Oncology 2002 

• IF has become the standard field for irradiating patients 
after chemotherapy 

• We treat a region, not an individual lymph node

• The main IF regions are: neck (unilateral, with • The main IF regions are: neck (unilateral, with 
supraclavicular), mediastinum (plus hilar regions), 
axilla (infra- and supraclavicular), spleen, para-aortic, 
inguinal (femoral and iliac) 

• We use the initially involved prechemotherapy sites and 
volumes (exception: postchemo transverse diameter for 
mediastinal nodes)

• All borders are easy to outline (most are bony landmarks) 



From EF-RT to IF-RT



The estimated ERR for radiation-induced breast cancer decreased by 64%.
This is largely attributable to the smaller volume of breast tissue irradiated
when axillary fields are omitted.



Breast cancer: significantly greater
risk with EF-RT (p = 0.04, OR = 3.25)
compared to IF-RT





Long term outcome after IF-RT:
Extrapolation of late effects after EF-RT to current IF + chemotherapy 

regimens can be misleading (Horning, ASCO 2007)

Long-term mortality of CMT (VBM + IFRT 36 Gy) does not overcome 
expected mortality: impact of radiation volumes reduction in 
lowering long term mortality



• Reduction in chemotherapy (number of cycles, 
drugs)

Under investigation:

• Further reduction of radiation fields and 
doses

• Response-adapted treatment protocols
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PET-response Adapted Therapy

The UK Trial: early stage
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GHSG Study HD16



EORTC-GELA-IIL H10 study

• Is chemotherapy alone as effective -but less toxic- as 
combined modality treatment in early stages HL who are 
PET-negative after two cycles of ABVD?

- Response adapted treatment

• Can new RT fields further reduce 
toxicity?

- From IFRT to INRT



From IF-RT to IN-RT

• The concept of IF-RT which included the whole 
initially involved lymph node region can now be 
replaced by the concept of involved-node RT, which 
only includes the initially involved lymph node(s)



• INRT is expected to be as good as IFRT in 
terms of local control

Reducing RT fields: from IFRT to INRT

• Significantly fewer late complications are 
expected because of limited irradiation of 
normal tissues





GHSG Study HD17



Reducing RT fields: from IFRT to INRT

Radiother Oncol 2006;79:270-77



Assessment of initial lymph node 
involvement

• CT assessment can be extremely difficult 

– Usefulness of FDG-PET– Usefulness of FDG-PET

– Asymmetry on CT and/or FDG-PET

– Comparison of pre- and post-chemotherapy CT 
scans (decrease in size or disappearance: 
surrogate proof of initial involvement)





Adjustment of pre-chemotherapy CTV  to post-chemotherapy CTV, 
to correct for shrinkage and replacement of normal structures



Adjustment of pre-chemotherapy GTV  to post-chemotherapy GTV, to 
correct for shrinkage and replacement of normal structures



CT-PET not useful for radiation planning

FDG-PET avid areas represent a small part of the CT-GTV (approximately 
25% of the total tumor mass seen on CT)







Significant Reduction of Second Breast Cancer 
Risk in Patients Treated with Involved Nodes 
Radiation Therapy for Early Stage Hodgkin’s 

Lymphoma

AIM
To evaluate if standard or low dose INRT can reduce second
breast cancer risk in comparison with standard dose IFRT

IFRT INRT

PTS & METHODS

- 10 HL female patients under 30 yrs old with supra-diaphragmatic presentation

- 3 RT plans for comparison: IFRT 30 Gy, INRT 30 Gy and INRT 20 Gy

- Doses evaluation: mean bilateral breast dose and volumes receiving low (5 Gy= V5),
intermediate (10 Gy=V10), high (20 Gy= V20) doses

- Second cancer risk model: cell initiation/inactivation/proliferation risk-model in
order to estimate Excess Relative Risk (ERR) of radiation-induced BC at 20 years (1)



Significant Reduction of Second Breast Cancer 
Risk in Patients Treated with Involved Nodes 
Radiation Therapy for Early Stage Hodgkin’s 

Lymphoma
IFRT INRT

RESULTS

Doses received by breast with IFRT30, INRT30
and INRT20
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Evolution of Radiation Therapy in 
lymphoma

• Quantity:

- Radiation Doses- Radiation Doses

- Radiation Volumes

• Quality



How to improve radiotherapy results?

Treatment simulation:
all relevant information on target definition is incorporated

Treatment planning: 
involves selection of delivery technique and approach for optimizing target coverageinvolves selection of delivery technique and approach for optimizing target coverage

and normal tissue avoidance

Radiation delivery and treatment verification







Combining field reduction with 
modern RT techniques





RT in lymphoma patients

• Smaller fields

• Lower doses• Lower doses

• More sophisticated techniques

Quality Assurance  +++



GHSG HD4:
EF 40 Gy vs EF 30 Gy + IF 10 Gy

GHSG HD4 trial:  RFS  relative to presence or 
absence of a relevant RT protocol violation (PV)

Muller at al., EJH   2005





Server / Sites
Interconnection 

Web-based client server configuration
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Diapositiva 44

TAG1 THE LOCAL CANCER CENTER SENDS ALL THE IMAGING DATA AND THE DESIGN OF THE RADIATION FIELDS FOR A REAL TIME QUALITY 
CONROL
GIRINSKY theodore; 14/09/2008



Extended fields

MOPP
DFT≈40 Gy

1970

Timeline of major changes in RT in Hodgkin’s 
Lymphoma

Involved node(s)

ABVD

DFT≈20 Gy 2009

Involved fields

DFT≈30 Gy

Mini-chemo; mini-RT



Optimal treatment of HLOptimal treatment of HL

Radiation oncologist vs hematologistRadiation oncologist vs hematologist




