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Indolent Lymphomas

• Approximately 40–45 % of all NHL 

• Minority of patients present with localized disease

• Thorough staging with bone marrow biopsy and FDG-PET essential (debated in MZL)

• Highly radiosensitive

• Therapy guidelines

➢ Stage I/II: radiotherapy 

➢ Stage III/IV: systemic treatment, when needed 



Indolent Lymphomas

DLBCL (31%)

Other
15%

CLL/SLL
12%

MALT/Nodal MZL
25%
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48%



Marginal Zone Lymphomas

✓ Rarely involving nodal sites

✓ Frequently affecting extranodal sites

✓ Rarely presenting in Limited Stage

✓ ISRT in a valuable treatment for limited stage disease

✓Omission of RT is detrimental in Stage I disease also for nodal MZL (OS 69% vs 

54% @ 10 years, p < 0.001) Ling et al. Pract Radiat Oncol 2016





Outcomes after RT alone

Teckie et al. IJROBP 2015

PFS OS

5 years PFS: 74%

5 years OS: 92%



PFS by site of disease

Outcomes after RT alone

In field relapses

2.8% 4.6%



GASTRIC MALT LYMPHOMA

❑ HP eradication first line

❑ Patients predicted NOT to respond:

❑ HP negative

❑ Invasion beyond submucosa

❑ t(11,18) translocation (present in up to 40%)

❑ Nodal involvement

❑ Often associated with HP gastritis (90%)

❑ Regression in 60% of cases



GASTRIC MALT LYMPHOMA

❑ RT standard of treatment

❑ CR > 90%

❑ FFP 80-90%



Orbital (ocular/adnexae) 

MALT lymphoma

✓ 1-2% of all NHL

✓ 7-8% of extranodal lymphomas

✓ Most cases of extraocular orbital lymphoma are 

MALT lymphomas



Treatment of Orbital MALT lymphomas

(antibiotics)

48% Chlamydial eradication, 

15% complete lymphoma regression,

41% partial regression.

ONGOING



❑ Limited data

❑ Different chemotherapy regimens

Complete response: 70-100%

BUT

Local recurrence: >29%

Chemotherapy Immunotherapy

❑ response rates 50-87%

❑ median time to disease progression <1y

Treatment of Orbital MALT lymphomas

(systemic therapy)



Primary RT is considered to be 

the treatment of choice

Local control 85-100%

Distant recurrence: 10-25%

Long-term RFS or DFS 70-90%

Treatment of Orbital MALT lymphomas

(radiotherapy)



Technical issues 

for Radiation Oncologists

✓ Doses

✓ Volumes

✓ Technique



Reduced dose radiotherapy for NHL : A randomised phase III trial

360 indolent NHL (mostly follicular and MZL) randomized

PATIENT ELIGIBLE

RANDOMISE

LOW GRADE LYMPHOMA INTERMEDIATE OR HIGH GRADE 

LYMPHOMA

24 Gy
12 fractions

40-45Gy
20-30 fractions

40-45Gy
20-30 fractions

30 Gy
15 fractions

RANDOMISE

1 – Doses (24 vs 45 Gy)



Local Control Overall Survival

Lowry et al. Radiother Oncol, 2011

No loss of efficacy associated with radiotherapy doses of 24 Gy in indolent NHL

1 – Doses (24 vs 45 Gy)



What Volume should be treated 

with radiotherapy ?

2 – Volumes (IFRT vs ISRT)



IFRT

ISRT

Involved Field (IFRT)

2D planning, based on bony landmark

Involved Site (ISRT)

3D planning, based on lymphoma volume

2 – Volumes (IFRT vs ISRT)



INRT/ISRT < 5 cm appears to be a safe alternative to IRRT/IFRT and 

is associated with a very low rate of regional-only recurrence

Campbell et al. Cancer 2010 



Yahalom J et al. IJROBP 2015;92:11-31



Intensity modulated RT

IMRT
Conventional RT

3DCRT

3 – Technique (3DCRT vs IMRT)

Conformal planning and precise delivery 



IMRT better spares organs at risk



Intensity Modulated RT

IMRT
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Conventional RT

3DCRT

IMRT better spares organs at risk 

from “high doses” of radiation

3 – Technique (3DCRT vs IMRT)



Critical issues #1: PLANNING
(GASTRIC MALT LYMPHOMA)

Technical issues of radiotherapy planning

✓ Gastric filling

✓ Gastric motion (intra- and inter-fraction)

✓ Large radiated volume

Proposed solutions

✓ Fasting 6 hours before RT fractions

✓ 4D-CT planning (ITV definition)

✓ IMRT planning



GASTRIC MALT LYMPHOMA
(4D-CT planning)



GASTRIC MALT LYMPHOMA
(4D-CT planning)



GASTRIC MALT LYMPHOMA
(DIBH is alternative to 4D-CT planning)



Optimal dose distribution with 
IMRT/VMAT



Main Complication of Ocular RT:

Cataract

Max RT dose tolerated by lens:

5 Gy

Critical issues #2: RT DOSES
(ORBITAL MALT LYMPHOMA)



Can we further reduce RT dose ?

Sometimes 

more is just more…!



Low Dose Radiotherapy

BOOM BOOM



Basis for “Boom-Boom” Palliation

The discovery that small doses of 

radiotherapy could eradicate low-grade 

lymphomas was purely due to “serendipity”

Institute Gustave Roussy (IGR): patient refused 

additional palliative WAI after receiving 4 Gy

At follow-up found to be in CR



“Boom-Boom” palliation of 
Recurrent/Refractory NHL

Study N (pts) N (sites) PR CR Overall RR Response duration Comment

Ganem

1994
27 N/A 52% 37% 89% Range: 4 – 35 mo

Sawyer

1997
11 16 38% 56% 94% Median: 7 mo

Girinsky

2001
48 135 24% 57% 81% 2 yr actuarial: 56%

Johannsson 
2002

22 31 22% 65% 87% Median: 22 mo Prospective 
Phase II

Haas

2003
109 304 31% 61% 92% Median: 25 mo Prospective 

Phase II

Haas

2005†

71 177 39% 48% 87% Median: 22 mo Prospective 
Phase II

Summary 34% 54% 88% Median: 19 mo

†Includes 30 patients (42%) with aggressive NHL.



Advantages of “Boom-Boom”

• Short treatment duration.

• Minimal morbidity. No myelosuppression.

• High response rate similar to that obtained with primary therapy.

• Effective and simple re-treatment

• Rapid response onset.

• Significant LPFS interval.



Clinical Applications



Whom to “Boom-Boom” ?

✓Follicular 

✓Mantle-cell

✓CLL/SLL

✓Marginal zone 

Relapsed, refractory to systemic therapy? 

As an alternative adequate first-line ?



FoRT: A randomised trial of low dose 
radiotherapy for indolent lymphomas

Histologically proven follicular NHL requiring radiotherapy for definitive treatment of stage 

IA or IIA disease or for palliation by virtue of tumour bulk or anatomical position

Randomisation

Arm A (Control)

24Gy in 12 fractions

Arm B (Experimental)

4Gy in 2 fractions

Follow up for 5 years

(4 weeks, 12 weeks, 6 months, 12 months, 18 months, 24 months and annually thereafter)



Progression Free Survival Overall Survival

24 Gy in 12 fractions is more effective and remains the standard of treatment.“Boom boom” RT (2 Gy x 2) achieves 

high response rates (ORR 74%) and is a feasible option for palliation or retreatment



Hoskin et al. Lancet Oncol 2014

ORR: 90% vs 80%, p < 0.01

ORR: 92% vs 87%, p = 0.71

FORT trial (UK) 4 Gy vs 24 Gy
Response rate according to histology



Boom Boom RT in Orbital 
MALT Lymphoma

LOCAL CONTROL: 100%



Radiological response:

At diagnosis 1st FU (2 months after RT) 3rd FU (6 months after RT)

NO ACUTE and CHRONIC  TOXICITIES!!!

Efficacy of Boom Boom RT in 
Orbital MALT Lymphoma

4 Gy



Previous Experiences investigating LDRT 
in MALT lymphomas

First author, year No. of Patients Site of disease Treatment Results

MALT/total

Ganem, 199469 7/27 Nodal & Extranodal 2 Gy x 2 in 3 days 37% CR

Sawyer, 199766 5/11 Nodal & Extranodal 2 Gy x 2 in 3 days 38% CR, 56% PR

Haas, 200360 9/109 Nodal & Extranodal 2 Gy x 2 / 4 Gy x 1 61% CR, 31% PR, 8% non-responders

Haas, 200561 25/71 Nodal & Extranodal 2 Gy x 2 / 4 Gy x 1 Median OS 67 months

Ng, 200665 2/10 Nodal & Extranodal 2 Gy x 2 90% CR

Luthy, 200863 2/23 Nodal & Extranodal 2 Gy x 2 88% CR, 12% PR

Rossier, 201170 13/43 Nodal & Extranodal 2 Gy x 2 28% CR, 15% PR, 26% SD, 11% PD; median 

OS 41 months

Chan, 201171 5/54 Nodal & Extranodal 2 Gy x 2 71% CR, 17% PR, 8% SD, 2% PD, median 

TTLP 1.62 years

Girinsky, 201250 10/10 Lung 2 Gy x 2 5-years OS 100%, 5-years PFS 87.5%

Russo, 201372 18/187 Nodal & Extranodal 2 Gy x 2 TTFT-L 2.82 HR

Fasola, 201347 20/20 Orbit 2 Gy x 2 85% CR, 11% PR; 2-years FFLR 100%

Hoskin, 201434 72/548 Nodal & Extranodal 2 Gy x 2 vs. 24 Gy x 12 55% CR

Pinnix, 201748 14/22 Ocular adnexa 2 Gy x 2 86% CR, 14% PR; ORR 100%

Konig, 201873 20/47 Nodal & Extranodal 2 Gy x 2 90% CR, 3% PR; ORR 93%

Goyal, 201874 34/54 Skin 2 Gy x 2 / 4 Gy x 2 94% CR, 1-year failure rate: 6.7%

Ludmir, 201975 11/11 Breast 2 Gy x 2 vs 30 Gy x 15 Time from initial treatment to progression: 

45.6 months; 5-years PFS 100%

Total 267/1247



LDRT Experience in MZLs and 
MALT lymphomas @ UniTo

Local Control

96% @ 12 months

Progression Free Survival

96% @ 12 months
88% @24 months

❑ 27 patients

❑ Sites of disease:

➢ Nodal

➢ Gastric

➢ Orbit

➢ Lung

➢ Breast

➢ Salivary glands



Low Dose RT 
4 Gy/2 fr

Response
Evaluation

CR

SD or PD at 12-16 weeks post-RT 
Or persistent disease at 1 year Higher Dose RT

Low-Dose Radiation Therapy in Treating Patients With Stage I-IV 
Stomach MALT Lymphoma

Primary outcome:

Observation

Ongoing study



Low Dose RT 
4 Gy/2 fr

Response
Evaluation

CR

SD at 2 consecutive evaluations or 
persistent disease at 1 year or PD

Additional
20 Gy RT

Observation

Primary outcome:

Ultra Low Dose 4 Gy Orbital Radiation for Definitive Therapy 
of Indolent B Cell Lymphoma

Ongoing study



Low dose radiotherapy (2 x 2 Gy) in early stage nodal

and extra-nodal Marginal Zone Lymphoma: a 

prospective multicenter phase II study.

PI: Mario Levis

Department of Oncology, Radiation Oncology

University of Torino



Obiettivo dello Studio 

Obiettivo principale dello studio è indagare se il trattamento radiante a

bassa dose (2 x 2 Gy) sia efficace quanto quello a dose standard, per

quanto riguarda il controllo locale di malattia (LC) e la sopravvivenza libera

da progressione sistemica (PFS).



Disegno dello studio

Si tratta di uno studio prospettico interventistico a singolo braccio 

di fase II, per pazienti affetti da Linfoma non Hodgkin ad istologia 

marginale in stadio iniziale, a localizzazione nodale ed extranodale, 

candidati a trattamento radioterapico esclusivo.



Considerazioni Statistiche

ENDPOINT PRIMARIO:

Controllo locale di malattia a 2 anni 

ENDPOINT SECONDARI:

Sopravvivenza globale a 2 anni

Sopravvivenza libera da malattia a 2 anni 



❑ In base ai dati di letteratura ci si attende un dato di controllo locale (LC) di malattia di circa

95% a 2 anni con trattamento a dose standard (24 Gy/12 frazioni)

❑ Assumendo un follow-up minimo di almeno 2 anni per ogni singolo paziente arruolato nello

studio, sarà necessario arruolare 93 pazienti per raggiungere un obiettivo di non inferiorità del

10% (dato attuariale minimo per rispettare tale obiettivo: 91%) in termini di LC a 2 anni,

con un errore alpha del 5% ed una potenza statistica del 95%.

❑ I costi stimati per la conduzione di tale studio (incluse le spese di assicurazione), in un

numero massimo di 20 centri FIL, ammonterebbe a circa 75.000 Euro

Considerazioni Statistiche



Conclusions

❑ RT remains treatment of choice for majority of stage I/II1 non follicular indolent lymphomas, 

resulting in long term progression free survival and possible “cure” achievable with very low 

morbidity

❑ LDRT seems to be a safe and interesting solution, particularly for MALT lymphomas. 

Prospective studies are ongoing to confirm this assumption 


