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Hodgkin Lymphoma 
Overview

Hodgkin lymphoma (HL) is 
a malignant lymphoid 
neoplasm characterized by 
Reed-Sternberg cells.Represents approximately 
10% of all lymphomas.Curable with modern 
therapy, even in advanced 
stages.



Epidemiology
Approx 2.5 cases/ 100,000 people 
annually in  US; ~8,700 new cases 
estimated in 2025.
Represents about 0.4% of  new 
cancer cases.

India: HL = 22.5% of lymphomas; 
median age ~38 years
Male: Female ratio now ~2:1 
especially in pediatric population 
(85% in boys)
• Bimodal age distribution with 

peaks in young adults & older 
adults.

• Incidence  stable or slightly 
declining in developed countries, 
but survival rates improving.



Clinical Presentation

Painless lymphadenopathy 
(80%), often 
cervical/supraclavicularMediastinal mass (up to 75% in 
pediatrics, bulky disease >1/3 
chest diameter)Systemic “B” symptoms: fever, 
night sweats, weight loss
Other:  hepatosplenomegaly, 
autoimmune 
cytopenias,Fatigue, pruritus, 
alcohol-induced pain in involved 
nodes (rare).

Extranodal involvement 
possible in liver, spleen, bone 
marrow, lungs, CNS (rare).





Pre-treatment Evaluation

History: 
Detailed 

symptomol
ogy 

including 
adenopathy, 
B symptoms 
(fever, night 

sweats, 
weight 
loss), 

pruritus, 
fatigue.

Physical 
exam: 

Evaluate 
lymph node 

regions, 
Waldeyer’s 

ring, 
hepatosplen

omegaly, 
and 

systemic 
signs. 

Laboratory: 
CBC with 

differential, 
ESR, liver 
and renal 
function 

tests, viral 
serologies 
(HBV, HCV, 

HIV).

Imaging: 
CXR, CT, 
PET-CT 

(preferred)
Biopsy: 

excisional 
LN biopsy 
(FNA not 

adequate)

Cardiac and 
pulmonary 

function 
testing if 

chemothera
py with 

cardiopulm
onary 

toxicity risk.

Fertility 
preservatio

n 
counselling 

in 
reproductiv

e-age 
patients.

• Diagnosis by biopsy demonstrating HRS cells amid 
reactive infiltrate.

• Immunophenotyping: CD30+, CD15+ in classical HL; 
CD20 positive in NLPHL.

• Pathology essential for subtype classification and 
treatment planning.

• Excisional lymph node biopsy preferred over fine 
needle aspiration.



Imaging ModalitiesPET/CT - gold 
standard for 

staging, 
response 

assessment 
,scanning from 

skull base to 
mid-thigh; using 
Deauville scale

Diagnostic CT or 
MRI - 

characterize 
sites especially 
CNS, liver, or 

ambiguous PET 
findings.Chest 

radiography as 
adjunct for bulky 

mediastinal 
masses.

Bone marrow 
biopsy generally 
not required if 

PET/CT negative.



Deauville Score for FDG PET Interpretation



Lugano  Staging Classification(derived from Ann Arbor with Cotswolds Modifications)



Treatment Stratification

• Early stage (I–II): further classified as favorable vs. unfavorable

• Advanced stage (III–IV): IPS scoring used

• IPS (International Prognostic Score)5-yr OS: 98% (score 0) → 67% (≥5 factors)

• Advanced Hodgkin lymphoma International Prognostic Index (A-HIPI) incorporates 
similar factors

 model validated in >4000 patients (Other poor prognostic markers: EBV+, macrophage infiltration)



            Role of Radiation Therapy

As Primary Treatment

• Early-stage lymphocyte-
predominant Hodgkin 
lymphoma (LPHL) 

• Selected cases of early-
stage classic HL in patients 
who are not candidates for 
primary chemotherapy 

As Part of a Combined  Modality Approach

Early-stage classic HL :After adequate 
systemic chemo in all age groups 

• RT improves freedom from trt failure even 
in pts with negative PET scans & allows trt 
with fewer chemotherapy cycles 

• Advanced-stage disease: Localized RT may 
be used for residual lymphoma after full 
chemotherapy . RT may be an integral part 
of some regimens for advanced-stage 
disease 

First Documented Cases Of RT(1902) 



RCTs comparing CT alone vs CMT in CS I or II Hodgkin's `lymphoma





CT vs CMT Approach…Metaanalysis

Herbst et al

Rationale of usage of RT in early disease 

13 randomized clinical trials Multiagent CT+RT Vs Radiation alone

At 10 years RFSR 85% and 67% p=0.00001 10-year OAS 79% and 

76% (p=0.07).



• More relapses after 
EFRT

• CMT- lesser 
incidence of Second 
malignancies 



Approach to Early-Stage cHL

PR or less: escalation or combined modality treatment

Standard: ABVD 
chemotherapy (2 

cycles)

Interim PET after 
2 cycles (PET2) = 
pivotal decision 

point

CR (Deauville 1–3): Chemo + ISRT (based on GHSG criteria, 
location, toxicity)

Deauville 4 (single site): Add 2 cycles ABVD → PET4 → RT if remission
 Deauville 4–5 (multiple): Biopsy → if positive: treat as refractory HL

PET2 Response & Management



De-escalated Therapy (GHSG HD16)

• PET2-negative + favorable criteria →    2 cycles ABVD + 20 Gy ISRT

• Excellent OS (98%) and PFS (93%)

• Omission of RT → higher relapse rates

•  Chemo only: 2–4 cycles additional ABVD (total 4–6 cycles)

•   AVD preferred if older/pulmonary risk

•  RT (CMT):ABVD (2–4 cycles) + ISRT 30 Gy

•  CMT = better PFS but higher long-term RT toxicities

Chemotherapy Options Post-PET2 CR



RT in advanced disease



RT Details of studies incorporating RT in 
advanced Hodgkin's Lymphoma



Advances in Radiation Oncology (2020) 5, 809-816



RT planning 
Hodgkin's 
lymphoma
 

Dr Vera Peters Pioneer of curative RT 
in Hodgkins Lymphoma

Prof Maurice Tubiana –Founder 
Lymphoma Group EORTC



Choosing the right 
technique

• Most clinical scenarios, 3D conformal trt planning & opposed-
field trt is appropriate

• IMRT - better dose conformality, improved DVH criteria for  
heart, coronary arteries, esophagus & lungs 

• IMRT leads to  low-dose “bath,” which may put larger volumes 
of normal tissue at risk for  development of secondary cancer

• IMRT may be most useful in situations of re-irradiation

Color-wash dose distributions for 3 different plans for treating mediastinal HL: for conventional photon 3D conformal 
AP/PA fields (left), IMRT photon (middle), and anterior proton field (right). 



Prerequisites

• Evaluation of all imaging studies, especially diagnostic CT and 
integrated PET-CT scans

• Precise simulation with appropriate immobilization 

• Consideration of organ motion

• Detailed treatment planning

• Effective treatment delivery

• Including portal imaging 

• Appropriate quality assurance measures. 



PET-CT 
Simulation

• Provides accurate information regarding  initial extent of ds. 

• Initial scan is not usually in  trt position or on a flat couch. 

• Initial staging PET-CT should be then be merged with 
planning scan  in order to localize  initial sites of disease.

•  Accuracy of registration varies on pt positioning for two 
studies→ needs to be accounted for in ultimate treatment 
fields design

• CT simulation with 2.5-5 mm slices  through intended 
treatment volume 

• Ideally IV contrast preferable

• For abdominal & pelvic lesions-oral contrast preferred for 
bowel delineation

• Target motion should be assessed(especially if lesion is close 
to diaphragm) 



Classical Fields for Radiation Therapy for Lymphoma

Total  Lymphoid Radiotherapy 

Post Splenectomy No Splenectomy



Classic field configurations for the treatment of 
Hodgkin lymphoma by Radiotherapy alone  

Inverted-Y.Mantle Field

Extended-field radiation (EFRT): Includes not only  clinically involved nodes but also  adjacent, clinically 
uninvolved nodes; this is called mantle-field or inverted-Y field



Mantle field

• Name Mantle technique comes 

from  word mantle‟ which is a type 

of cloak →areas included 

resembles a person wearing a 

cloak. 

• Used traditionally for  treatment of 

Hodgkin's lymphoma. 

Type of Extended field RT ->includes multiple involved 

& uninvolved LN groups above diaphragm

•  Bilateral Cervical

•  Bilateral Supraclavicular 

•  Bilateral Infra-clavicular 

•  Bilateral Axillary

•  Bilateral Hilar

•  Bilateral Mediastinal 



Inverted Y

• Combination of para- aortic, pelvic & inguino- femoral fields with or 
without spleen 

•  Used for pts with infra- diaphragmatic ds or in patients receiving TNI 



Subtotal Nodal/Lymphoid RT – Mantle &paraaortic/splenic 

• Initial trt is bilateral cervical, supraclavicular, axillary mediastinal & hilar LN(Mantle field)

• Dose -30Gy followed by a boost 10Gy to sites of gross disease)

• Prophylactic RT to paraaortics and spleen after 2 weeks

Meyer et al 2012

• Used infrequently 
• No difference in PFS or OS in 

pt with favourable ds  treated 
with either ABVD/ STNI

• STNI is used when a pt with 
localized ds is refractory to 
multiple lines of chemo



Treatment position

• Supine with maximum extension of neck & 

arms above  head, or at 90* angle towards  

side, or in akimbo‟ position 

• Humeral heads can be shielded and also it 

minimize skin folds in SCF/low neck regions. 



BORDERS 

• Superior : Through  chin, 
bisecting  mandible, to 
mastoid process. 

• Lateral : Flashing axillae 

• Inferior 

•  Inferior axillary at inferior tip 
of scapula(D7).

• Inferior mediastinal at  initial 
mediastinal extent of  disease 
with a ~ 5 cms margin ( T10-
T11 interspace ). 



SHIELDING 

• Head of Humerus is shielded both ant & 
post 

• Larynx is shielded anteriorly- 2cm block 
from thyroid notch to inferior border 
cricoid
• Heart is shielded below hilar level 
without including  mediastinal LN‟s both 
anteriorly & posteriorly. 
• Spinal cord shielding - in midline for 
dosages >40 Gy. A 1.5 cm block is put at  
inferior border of spinal cord posteriorly . 
And top of the field to C7
• Oral cavity is shielded if sup border 
includes  oral cavity. 



Modifications of mantle field

Hilar and Mediastinal 
lymph nodes are not 

included. 
Axillary lymph nodes are not 

included. 

Includes mantle & 
paraaortic in a single port 

Extended mantle



Limited field irradiation

Involved-field radiation 
(IFRT): Field  encompasses all 
of  clinically involved regions 
(eg, the mediastinum and the 
low-supraclavicular fields)

Involved-site radiation 
(ISRT): Field that includes 
pre- and post-chemo nodal 
volumes plus a 1.5-cm 
margin of healthy tissue

Involved-node radiation 
(INRT): Includes pre- and 
post-chemo nodal volumes 
plus a 1-cm margin of healthy 
tissue





Involved-node RT in early-stage Hodgkin's lymphoma
 Definition &guidelines of the German Hodgkin Study Group (GHSG)

• Patient must be examined by RO before  start of chemo.

• Complete staging CT scans.

• RT planning CT before & after chemo with pts in the trt position is 
recommended. 

• Usage of PET-CT scans with pts in trt position is recommended

• CTV encompasses initial volume of  LN(s) before chemo &incorporates  
initial location & extent of  ds taking displacement of normal tissues into 
account. 

• Margin of  PTV -2 cm in axial & 3 cm in CC direction. 

• If necessary, it can be reduced to 1-1.5 cm. To minimize lung & cardiac 
toxicity, target definition in  mediastinum is different.

Eich et al



Involved field RT

• Volumes defines  as per

➢EORTC-GELA (Girinsky et a 2008)

➢German Hodgkin Study group(Eich et al 
2008)

• INRT is not recommended for ds treated 
with RT alone (eg stage I follicular 
lymphoma)

superior inferior medial lateral notes

cervical 1-2 cm above 
mastoid tip and chin

2 cm below clavicle Ipsilateral transverse 
process

Include medial 2/3 rd 
clavicle

Add laryngeal block 
after 19.8 Gy

mediastinal C5-6 interspace Lower of 5 cm below 
carina and 2 cm 
below pre chemo 
disease

n/a Post chemo volume 
with 1.5 cm margin

Include hilum with 1 
cm margin(1.5 cm if 
involved)

axilla C5-6 interspace Lower of tip of 
scapula or 2 cm 
below lowest 
prechemo node

Ipsilateral transverse 
process

Flash axilla Include lung block

Paraaortic Higher of T11 or 2cm 
above pre chemo 
disease

Lower of L4 and 2 cm 
below prechemo 
disease

n/a Transverse processs 
or 2 cm margin on 
post chemo volume

Kidney blocks may be 
neccessary

inguinal Middle of sacroiliac 
joint

5 cm below lesser 
trochanter

Medial border of 
obturator foramen 
with 2 cm  margin on 
pre chemo disease

Greater trochanter or 
2 cm lateral to pre 
chemo disease

Field Definitions



Radiation field definition 

Following systemic therapy

https://doi.org/10.1053/j.seminhematol.2024.05.006

CMR is achieved in  mediastinum 

with non-PET avid residual CT-

anatomic mass (gray-black mass) 

Partial metabolic response is 

achieved in  neck with residual 
PET-avid mass (green mass)



Involved field RT

• Complete involved lymphoid region , when 
any portion of that region is involved 

• Extra nodal involvement then whole organ 
only if lymph nodes not involved 

• Include initially involved pre CT sites & 
volume , except transverse diameter of 
mediastinal & paraaortic lymph nodes for 
which post CCT volume 

• SCF region treated when sup mediastinum 
involved 

• Iliac lymph nodes treated when inguino-
femoral nodes involved 

Involved Field RT



   Involved-Node/Site-Radiotherapy

• Involved Node RT-Involves treatment of only involved LN before CT 

❖Fields are designed to treat only initially involved nodes with 
modification to avoid OARs. 

❖GTV then becomes the CTV, and a 1-cm expansion of  CTV defines 
the PTV.

• When components of  planning process are missing it may be risky 
to treat such strictly defined INRT. 

•  Involved-site RT - CTV should be more generous(1.5cm) but need 
not include entire LN region 

• Should take into account quality of diagnostic imaging, response to 
therapy ds specific spread pattern & adjacent at risk organs

• CTV to PTV expansion as per target motion and set up uncertainty

Girinsky et al. EORTC-GELA Lymphoma Group, Involved Site/Node RT



Volumetric treatment planning instead of 2D osseous anatomy.
Modern imaging have rendered this 2D approach obsolete and 
favor Volumetrically defined targets
Cross sectional and functional imaging fused and matched  
manually and electronically  allow such manipulations







Evolution of Radiation 
Doses in Hodgkin’s 

Lymphoma





Early-stage classic HL in CR 
after chemo

Dose to the CTV :
◦ Determined on the basis of  
results of the German 
Hodgkin Studies HD 10 and 
11 

• Favourable characteristics : 
20 Gy in 10 fractions 

• Unfavourable 
characteristics : 30 Gy in 
15 fractions 

Dosages Early-stage LPHL : 

• 30 to 35 Gy in 1.8 to 2 Gy per 
fraction is  recommended dose to 
the CTV

•  No advantage has been shown for 
higher doses 

• Residual lymphoma after 
chemotherapy : 

• 36 to 40 Gy in 18 to 20 fractions 



Radiation Dose NCCN Recommendation



Studies evaluating the 
radiation-associated complication risk for OARs

in Hodgkin lymphoma.

Cancers 2024, 16, 1168



OAR Recommendations



Pulmonary toxicity

• Risk for pneumonitis is related to vol of lung 
irradiated, total dose, and fraction size. 

•  Higher risk for RTOG grade 2 pneumonitis 
when MLD  > 14 Gy or V20 > 35%.

• May be increased with  use of bleomycin

• Stanford Guideline is not to exceed a mean 
lung dose of 15 Gy after treatment with 
ABVD or 17 Gy after treatment with 
Stanford V, treating with 1.5-Gy fractions.

• Lung cancer risk may be increased after 
doses as low as 5 Gy, → define the lung V5 
and try to minimize it

Cardiac toxicity

•  Acute effects (pericarditis), 
limited data suggest keeping 
mean pericardial dose to <26 to 
27 Gy and V30 to <46%.

• Threshold effect at 30 Gy was 
suggested for cardiac mortality.

•  Cardiac V25 of <10% is 
associated with a very low risk of 
cardiac mortality.

• IMRT may succeed in reducing 
cardiac dose



Secondary malignancies

• Excess risk of secondary breast cancer that exists for doses as low as 4 Gy,

• Track the breast V4 and keep that volume as small as possible, especially for 
women <30 years of age.



End of Treatment Assessment

PET/CT: 6–8 weeks post-chemo OR 
12 weeks post-RT

Persistent Deauville 4–5 

biopsy and manage as 
refractory

CR = Deauville ≤3

 Surveillance



Follow-up & Monitoring
Clinical eval: Q3–6m (Y1–2) → Q6–12m (Y3) 
→ annually
Labs: CBC, chemistry, ESR if relapse 
suspected

Imaging: No routine surveillance PET/CTHealth maintenance: thyroid tests annually 
(if neck/mediastinal RT), vaccinations, 
breast/skin/cardiovascular checks, monitor 
secondary malignancies

• Growth impairment, thyroid dysfunction, gonadal toxicity

• Cardiotoxicity, pulmonary fibrosis

• Secondary malignancies (breast, thyroid, AML, sarcoma)

• Increased late mortality: >25% cumulative severe morbidity at 25 yrs



Summary

• Radiation therapy remains integral to Hodgkin lymphoma management, especially for 
early-stage disease

• Modern protocols emphasize reduced radiation field size and modest dosing to minimize 
long-term toxicities, including secondary cancers and organ dysfunction, while 
maintaining disease control.

• In early stages, CMT  (chemotherapy + radiation) is superior to RT alone for DFS and 
functional imaging  guides the selective use of RT.

• For advanced or bulky disease, consolidative RT is considered primarily for residual, 
bulky, or PET-positive sites after chemo, following current NCCN and ILROG guidelines.

• Role of RT in refractory or relapsed settings persists, especially post-novel agents, where 
efficacy is balanced against late effects.

• Ongoing clinical trials and evolving guidelines continue to optimize RT delivery, balancing 
benefits in disease control against risks of toxicity and striving for personalized, risk-
adapted care



Thank you

Health talk by Dr Kanika
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