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Objectives 

Review the evolution of the use of radiation therapy in 
Hodgkin and non-Hodgkin lymphoma and discuss the 
current role of radiation therapy in early and advanced 
stages of lymphoma. 

Describe the rationale for the use of smaller radiation 
fields (Involved Site RT) in the treatment of both Hodgkin 
and non-Hodgkin lymphoma. 

Compare the short and long term toxicity of modern 
radiation treatments in lymphoma with historical studies. 

Discuss the use pharmacologic agents to help mitigate 
symptoms of acute toxicity from radiation therapy. 

 



Classification of Lymphoma – 
Lymphoma Soup 

Hodgkin Lymphoma Non-Hodgkin Lymphoma 

Classical 

Lymphocyte predominant 

Aggressive Indolent 

B-cell T-cell 

Mature B cell neoplasms 
 

CLL/SLL 
B-cell prolymphocytic leukemai 
Lymphoplasmactic lymphoma (such as Waldenstrom macroglobulinemia) 
Splenic marginal zone lymphoma 
Plasma cell neoplasmas 
Extranodal marginal zone B cell lymphoma (MALT) 
Nodal marginal zone B cell lymphoma 
Follicular lymphoma 
Mantle cell lymphoma 
Diffuse large B cell lymphoma 
Mediastinal (thymic) large B cell lymphoma 
Intravascular large B cell lymphoma 
Primary effusion lymphoma 
Burkitt lymphoma/leukemia 
 

Mature T cell and natural killer (NK) cell neoplasms 
 
T cell prolymphocytic leukemia 
T cell large granular lymphocytic leukemia 
Aggressive NK cell leukemia 
Adult T cell leukemia/lymphoma 
Extranodal NK/T cell lymphoma, nasal type 
Enteropathy-type T cell lymphoma 
Hepatosplenic T cell lymphoma 
Blastic NK cell lymphoma 
Mycosis fungoides/Sezary syndrome 
Primary cutaneous CD30-positive T cell lymphoproliferative disorders 

Primary cutaneous anaplastic large cell lymphoma 
Lymphomatoid papulosis 

Angioimmunoblastic T cell lymphoma 
Peripheral T cell lymphoma, NOS 
Anaplastic large cell lymphoma 
 

 



Classification of Lymphoma – 
Lymphoma soup 

 



Lymphoma Soup 

Hodgkin Lymphoma 

Classical 

Lymphocyte predominant 

Non-Hodgkin Lymphoma 

Aggressive 

Indolent 



Lymphoma Staging 



 



 



A Historical Timeline of the 
Use of Radiotherapy in the 
Treatment of Lymphoma 





New Concepts and 
Better Beams 



 



Emergence of Combination 
Chemotherapy 

Single Agents – Nitrogen Mustard, Chlorambucil, Vinca 
Alkaloids, Methotrexate – all active, but responses are very 
short. 

MOPP – First combination to show durable complete 
remission (1967) 



 



 



External Beam Radiation Toxicity 



Total Nodal Irradiation 



 



Mantle 



Para-aortic/splenic 



Pelvic Nodal 



The Use of RT for 
Lymphomas has 

Continuously Diminished 
More effective chemotherapy regimens 

Efforts to develop and introduce new systemic agents 

Strong Pharma industry driving clinical trials 

Association of radiation with toxicity (as a result of radical 
RT techniques of the 60s and 70s) 



 



RT: Reducing Volume 
and Reducing Dose 

 



Dose Reduction in Hodgkin 
Lymphoma – GHSG HD10 

Stage I–II without risk factors 

ABVD 
ABVD 

30 Gy 
IFRT 

ABVD 
ABVD 

ABVD 
ABVD 
ABVD 
ABVD 

ABVD 
ABVD 
ABVD 
ABVD 

30 Gy 
IFRT 

20 Gy 
IFRT 

20 Gy 
IFRT 



GHSG HD10 Results 



GHSG HD10 Results 



Reducing RT volume 

 



Toxicity of Radiotherapy 

 



Toxicity of 
Radiotherapy 

Acute Toxicity 
 

• Dependent on: 
 Region Irradiated 
 Tissue Type 
 Total Dose 
• Characterized by stem cell 

divisional inhibition 
• Transient/short-term 

 

Late Toxicity 
 

• Dependent on: 
 Region Irradiated 
 Tissue type 
 Dose per fraction 
 Total Dose 
• Characterized by parenchymal 

cell loss, fibrosis and vascular 
injury 

• Progressive 
• Irreversible  



Acute Toxicity 
Radiation dermatitis (skin erythema) 

Moisturizing creams, topical antibiotics for open skin 

Mucositis 

Pain control, numbing mouth rinses (magic mouthrinse) 

Esophagitis 

PPI (omeprazole), topical lidocaine, carafate, Pain control 

Gastritis/Enteritis (nausea, vomiting, diarrhea) 

Antiemetics (Zofran, Compazine) 

Imodium 

Hematologic toxicity 

Close followup, precautions 



Radiation Dermatitis 



Radiation Mucositis 



Late Toxicity – The Driving Force Behind 
the Decline in use of Radiotherapy 

Skin fibrosis 

Hypothyroidism 

Cardiotoxicity 

Pulmonary fibrosis/pneumonitis 

Stricture/obstruction (esophagus, bowel) 

Vascular damage (telangiectasia, vessel fibrosis, accelerated 
atherosclerosis) 

Fertility (recommend ovarian transposition, sperm banking if at 
risk) 

Necrosis 

Secondary malignancies (breast, thyroid, lung) 



 



Secondary Malignancies 

 



 



 



Less 2nd Breast Cancer 
Risk with Smaller Fields 

 

Conway et al, 2016 IROBP 

Mantle Field RT 

Small Field RT - 
IFRT, ISRT, INRT 

Chemotherapy only 



 



 



Radiation Related 
Cardiotoxicity 

20+ years follow up need with large data sets 

Data complicated by anthracycline use (doxorubicin) 

More common with larger historical fields (mantle 
field) 



 



 



 



Radiation Pneumonitis 
Inflammatory condition of the lungs related to radiation 
exposure. Directly correlates with radiation dose and volume 
of the lung exposed to radiation.  

Occurs 1-6 months after treatment 

Symptoms: Dry cough, shortness of breath 

Very low rates with modern day consolidative treatment (<5%). 

Higher rates when used as salvage after multiple lines of 
systemic therapy and stem cell transplant (up to 15%) 

Treatment with steroids  

1-3% of cases will be fatal 



Radiation Pneumonitis 



Pulmonary Fibrosis 

Mostly subclinical in modern era, more common in 
historical era 

Current literature suggests <5% risk 

Chronic 

Increased shortness of breath and long-term oxygen 
requirement 

Smoking dramatically increases the risk 



 



Reducing Toxicity - IMRT 

 



Reducing Toxicity – IMRT/VMAT 

 



Reducing Toxicity 

 



 



 



Respiratory Gating - 
DIBH 

 



Toxicity Reduction in 
Lymphoma - Summary 

Reduced dose 

Reduced treatment volume (extended field RT  
involved field RT  Involved site/involved nodal RT) 

Improved treatment planning techniques – IMRT 

Deep inspiration breath hold/respiratory gating with 
monitoring at treatment 



 



 



Should We Really Try to 
Eliminate RT 

EORTC H9F – 700+ patients with early stage favorable HL 
and complete response to chemo, randomized to 1 of 3 
arms: 

Arm A: IFRT 36Gy 

Arm B: IFRT 20Gy 

Arm C: Observation 

Increased failures w/o RT at 4 years 

Arm A: 87% event free survival 

Arm B: 84% 

Arm C: 70% 

Overall survival 98% in all arms 



 



 



 



Can Radiotherapy be Admitted 
After a Negative Pet Scan? 

 



 



SEER Analysis – Improved 
Overall Survival with RT 

13,420 stage I-II DLBCL pts treated 1988-2004 

41% received RT, 59% did not 

Results: 

RT associated with significantly increased DSS (HR 
0.82, p<0.0001) and OS (HR 0.86, p<0.001) 

 



Indolent NHL 

Follicular NHL (grades I-II) 

MALT lymphoma 

Marginal zone 

Small lymphocytic lymphoma 



Indolent NHL – Role of RT 

Early stage  

Can treat definitively with RT alone 

Great local control 

Many relapses systemically 

Advanced stage  

Not curable with current treatment approaches 

Role of RT limited to: 

Treatment of symptomatic bulky disease/palliation 

Disease progression/transformation 

Very low doses can be used 



Follicular Lymphoma - 
2009 

Classic example of indolent lymphoma 



Follicular Lymphoma - 2019 

 



RT for Follicular Lymphoma 

Involved Field RT vs 
Involved Nodal RT 

24-30 Gy for rapidly 
responding disease 

30-36 Gy for slowly 
regressing disease 



Evidence for RT Alone 

Center # Pts Stage FFR at 10 y 

PMH 460 I-II 51% 

BNLI 208 I 49% 

Stanford 177 I-II 44% 

RMH 58 I-II 43% 



Questions??? 


