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Current Status of Radiation Therapy
—Evidence-based Medicine (EBM ) of Radiation Therapy —
Non-Hodgkin’s Lymphoma
Masahiko Oguchi", Koutaro Gomi"
and Naoto Shikama®

Non-Hodgkin’s lymphomas (NHLs) are a heterogeneous group
of lympho-proliferative disorders, mainly originating in lymphoid
tissues and other extranodal organs, with different patterns of
behavior. Prognosis depends on the histo-pathologic type, prog-
nostic factors, and treatment.

According to the WHO classification (2001), the NHLs are
divided into two prognostic groups: the indolent lymphomas
(follicular lymphoma, marginal zone B-cell lymphoma, etc.)
and the aggressive lymphomas (diffuse large B-cell lymphoma,
peripheral T-cell lymphoma, etc.).

Indolent NHLs have a good prognosis, with median survival
as long as 10 years, and early stage (I and IT) indolent NHLs can
be treated with radiation therapy alone, with 70% to 90% 5-
year overall survival rates.

The aggressive NHLs have shorter natural histories, but the
number of patients cured with intensive chemotherapy currently
is increasing. In general, overall survival at 5 years is approxi-
mately 50% to 60%. Patients with stage I and contiguous stage
IT aggressive NHLs enjoy excellent survival rates when treated
with a combined modality including chemotherapy (CHOP) and
radiation therapy.

The radiation dose for NHLs varies from 25 to 50 Gy and is
dependent on pathologic type and the organs at risk. Radiation
fields are basically limited to involved regions or extended to
immediately adjacent sites.

Localized presentations of extranodal NHLs can be treated
with involved-field techniques with significant success. How-
ever, the long-term adverse reactions must be considered care-
fully.
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ERTE ) EICET AEBNEENRONCE
Wix, JLTE L, EFE, FIWHOSE RS, &
M) Y EDEBMEDHE L 22H B, WELZICEL
DRI HRMEL T T TH L. ABETIE, ERHSEEE
EEICRBR LAY, —EHEAROUGT 2R FHLH 5.

1) > INREBREDSHMEL,
HWHODETEIEIh-H?

EME) o o3fEiE, 7 A VA (Epstein Barr Virus7z &) - #
i (Helicobacter PyloriZz &) 12 X 2 BgfER, HORERR
(SjogrenfEMERE) 7 &M HEIC L D, ) /SRS
TSI RTOBREICRET 25M% ) ¥/ MR AR
THhhY., TO7d, RKRERIZZHTHY, B - HE
A - MRS TR WY, SRR RELTET5
A, %< OREREZWSHE TR Sh 2k, #iz
TR REMESR LR EEfT ) LISy, EEY ¥
INERGCBIR TG L 72 SR R B AR S 1, Revised
European American Lymphoma (REAL) 7348 2588 L 729,
Z 9 L7z#r 7 & 449 L 72% World Health Organization
(WHO) 8, B2 2WBaE0OBERZ, ERNEEE
DS N MBIEROH L VREBRSSHTH LY. Table
LZHWHOSHIZHE > T, ICD-O - E4B|IZTRE - KM
7= — DY - WFEAER - BRI - B OB
R L7038 HIWHOS b SER SN b DTId R,
BEICT/NKHIRER Y 7 SBIc oW TR ShTWAHRRED
%<, SHOFHMRATHETINDETHA).

ERE-F#EF154E | International Prognostic
Index (IP1) (3 ABAEHAEDREICER» ?

RN T2 T IFEE TH HIP1IE, Aggressive lymphoma
DAL LG O L HFFE A 5 Z R S 17z (Table 2)¢. IPI
v zgradeHIC L D FE TR TEETH S, IPTIE,
Indolent lymphomalZ b #ILTFETH 5. &) ¥/ JEDEHE

BAERSE E62% Hs%
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FEHE, IPIO#MEEWgrade M ERIICHE SN D, REBEYD ¥
JSEEICBRAUL, MR AED FRETELTAHTH L Z
EFFE SN TWEY, arerFARELRATVRW,

BJiEIK (38.5BE LA %%k - 671 A MIIZ10% LA LR E A -
A AT EORET) O, i Psoluble interleukin 2
receptor (sIL-2 R) - 82 microglobuline (82-MG) &EfitiZe &b
EHFHEOIMEL LTTFRET L2052 L EME
TWaY, i, BETFRERBANTFERTLLGEROLA
DO%H 5. flzIE, Aggressive B-cell lymphoma Dp53,

Anaplastic large cell lymphoma®ALK %2, Follicular lym-
phomall 8115 KM MABCL2 SHAMML DG, Diffuse
large B cell lymphomalZ 31J ADNA chiplZ X % centrocytic
type & activating B cell type D435l 7% EHiis ST w59,

SRR RRE SIS U - HTWHOMER D EE A2 2

REALGE/HWHOGEHE SN TUR, FERTF Y
¥ R MEOEFER T Db B ERR AR IS LA EE O
DOWLEL, BONZHERRIFVF ) EDOL S IZE
AR EBRTAEIEONL DO TIE RV, R
Rn% i, MEMERFEZENIEICLZ2b0THY,
HERAR - EMERE SR 4 B B BRI ol 70 WG R NE % 37
R BT DRI L 2o TWRWO, BEETH (In-
dolent lymphoma), Z#AEFTH (Aggressive lymphoma) 5l
I RER L LT RIS VEB L RO, ThE
T I 2 APRENDDH 5 GHETHOME & ik
RIGHREL % 5L L 72 (Table 3). HLCD20 Hiffifik (Rituxi-
mab) DA HEAFEH S o2 ), BHIFANE) »/HEORE
HEREIISHBRE(ELL I EATFRENLW, TR
1 CTdh 5 AIDS Rl B AlA L EORBEAREIREIZBITHE
P BEIZ oV TIE, RGOS L TR wno
THRSHRIGEROEENSHET R V. 4, FlkiisA
#l - PUEFREDIE A, cross fire (bystander) effect 7S T &
A s A#E: (ibritumomab), 7 7 F ¥ - BETHED
SIS TW 51,

1. U AMEXEIBMIM ") >/ & (Diffuse large B cell
lymphoma: DLBCL)

Stage IA, contiguous Stage ITADIPI = Low, Low-Interme-
diate grade DFEHEIGFRIL, (L5 (CHOP : cyclophos-
phamide + doxorubicin + vincristine + prednisone 3-4+ A
7 V) & BEHREREO G HGEHE TH 5. ECOGIZ & 5 CHOP
8 cyclesxfCHOP 8 cycles + 30Gy O ¥ 3 & J5) At B8 4 BF
(Involved field) % i\ 7z HU #5085 (IFRT) & D BGAERT
12, 6 FIEREEATFE 58%4473% (p = 0.03) T, CHOPIZ
IFRT%BH13 5 Z & OF BRI S L7z[level 1 D],
SWOG-87361C & % FZ#fif#l (3 = — A)CHOP + IFRT (40~55
Gy) DFHIBE &AL R0 B (CHOP x 8) BED BGRER T,
5 EBRFEFES2%72% (p = 0.02) + HERBGrade 4 56
FESR 31%4540% TH V), FHIHACEBUR SO R BRED A H

FEk 144 A25H

- REMENTFED Sz [level 1A]Y. 7:7°L, B
BHRBERICEANZAMEITER SN L) hRATH
%. Stage I &11% @} L 7zmodified International Prognos-
tic Index DFHTIZ L B &, risk =3 LLEOREFI D 5 £ 4%
FHRIFIS0% LT TH Y, ZOBIZH L TCHOP x 3 + IFRT
PF A EEREIEHR & 12 2 2oy, IFRT O %5 72 FE SH 1343
o T, {L&#H: L ¥ A (CHOP, ProMACE
CytaBOM, m-BACOD, MACOP-B) DIEGABRTIE, Wi
NHFEOAMETH ) CHOPHREMIZENR TV 720
FEHE LRl & ST B(level 1A]Y). EiligE ) > /3 iC
DWT b CHOPASHM: % 8 U 7-F & D L##ik I - Tn
A(level 1iiA]'®. & 5 ZIPI-High risk TL&#FE: 12 BUS
BB IR X 5 KR (LB SR,
FEHHEFEIII% D 559% N[ L L TWABA, Low risk
BEIIIA R A S N o Fzlevel 1iA]'7. FEHE(L2EHR
RO IEAL A HRE LB MMBE O LBERIE, B OEL)
HIEFRD ST\ [level 1HiDi]'™W.

2. igiatE") > /3f&E (Follicular lymphoma)

Stage I, I CIZHGHREEDEENI K E <, FEHEFPIH)
H=95%, 104EMIEATFERII40~52%TH Y, HED L
CRIFFEICRMBOESERSPFETE 5. @itk ~
PSRN LT, BRAHHUE L B R OB A —E
127 A#iE1330~36 Gy TH 5. FkL, RWD 5 FEMIC
Bgz ) o VHBNIZS0% TH o7z, kT L E, 1TEALY
OBH LM MBI X DIRIET B, TR EhiG R
AL 2 BT A EERIR AR C, EHFROFE RN
EZRDI-LDIIHAEE ThRV. Stage I, IFIIARIBHITIZ
WL EEE 1T ) & L ANEYITH B & T AR
13Z L\, Stage I, IVHIZxS A EdERERIZRFET. TH
5. ILHEFRRALEG Y v SHEIRE BRATS B 40) o SEEISIE AT
(TLD) & L < {3H#i4s) > 3G ST (STLI), Comprehensive
Lymphatic Irradiation (CLI) IX, AfF3E 2 #h) L SH 42 wn)T
104E S B AL 67 % 5136 % (p = 0.001) # [f] | X445
51920 RHEhG ) o SSEIBIREEE T 2/3 ORREHLHIET
Hol=-DIZx L, FETY ¥ GBS T 2/3 A7) 8
JERGEIE L FEEL RO,

3. Extranodal marginal zone B cell lymphoma of mu-
cosa associated lymphoid tissue
INF TORKERD SMALTY »73E i, b2k
IS L 2wz 4% <, #EBBIES L  IZRITEEANER
ST a7 FICHERDEE TSRt R TR & (&
HEE, BUTHERAERE N TE 202, EMALTY
Y 2RJEIZIZH. PylorifRE 2T —KiGH#E T 1), H. PyloriFxi
RS L 2 Wl L TR E T b . —iRIC
MALT lymphomalZid, 25~36 Gy®DIFRT T\ G se |
CRE100%, 5 FHIGELEFRTIO~ISUMHFTE 52
20 MALTY ¥ 78ED20~30% I F R EI RO NS
7, ETHFITO FRIZRFTH 5.
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Table 2 ERROFEEATF

Stage I, II
Follicular lymphoma Aggressive lymphoma

SWOG modified IPI

Stage 1, contiguous stage 11

Any stage
Indolent and aggressive lymphoma
International Prognostic Index

Low-Intermediate: 2 risks
Intermediate-High: 3 risks

Group II: 2 risk
Group III: Elderly

*BALPS

1) FEED 70T 1) FEHB0m LT 1) FEA 0L T

2)PS=0-1 2)PS=0-1
2) Stage I, 1IA 3) Stage I, 11A 3) Stage I, 1A

4) LDHIE® $5 6 LIA 4) LDHIE# g8 LA

5) BiMREDHS 2 LIT

3) EBBARE 5 cmlLT *) SR A 6 cmllT
Group I: no risk Low: 0-1 risk Low: 0-1 risk

Low-Intermediate: 2 risks
Intermediate-High: 3 risks
High: 4-5 risk

Princess Margaret Hospital

Southwest Oncology Group
Japan Lymphoma Radiation Therapy Group*

Non-Hodgkin lymphoma classification project

4. Mantle cell lymphoma

BEHRGEROBEENL 72 L {Fh o T\, IFRTE K
A baEER: - R R (21T O 4 B BRGT (TBI) A¥eaT
ShTwa,

5. THARAMEY > /\fE

Peripheral T-cell lymphomalZ, Z# % TDLBCL&[F LK
gt . CHOP + IFRT TR S LT & 7275, BMlatEIC~T
ORI R Ta %, Anaplastic large cell lymphomald
CHOP + IFRT CHEM FHEIFTH H. Adult T-cell lym-
phomal 3 R HEAB D PR ZEIEE NS DDE ANV 27 A
MLAE R L L3 &b TG TSH S, precursor
T-cell lymphomalZ DT, ERHEREIER | 5SS AT
bz, BAERPHREAETHRSRE ST s,

6. Extranodal NK/T-cell ymphoma, nasal type

WE ZICHHERFIRARE TH ), THIIBEREOR
WHLT VT ADEETH L. FGHEE & b5 25T
& %7 (French study) T& 5 72T R WEHHIZATH 2 L0E
ETHAHY. NK cellZHURHURSMEAZ L £, 50GyLl LD
MEARETHEICLEEL SRS, £ plEASEHL,
CHOPIZIKHIMETH 5 Z L A%\,

7. Mycosis fungoides, Cutaneous T-cell lymphoma

Stanford /7 #.MTotal-skin electron-beam irradiation (TSEB)
DEIRI R G TETH 5207, JERENB I, BT
BT I 56055,

HiSMEY > NEEOFFHKRIER ?

BiAMEY oSBT, 4§58 ) o SIEDSRE L,
BUHRIRE I CERE 2 BT 2,0 HL5OTINETHa Y
o ADOBEE A Table 4 |ZRCHk L7z, H#EHT, BiSMER
fLiz & A DT  EAMIZITHWHOSIEIZFE - THRE S

26

nah, FsE LT, PIEAhEE - B - BRI RIEIC MRS
DR ENETON, FEEkR G2 e 5 ERRE
B EHRS N TWAH2-0 FEELM5EE], LDH RS & st
MIREEA 2 MU EFITIE, AV P LEFE— FliEE 4~
6 [IFTH T &I2& by, FHAREEIEL17% 0 52.8% 24
T & 5 [level 3iiiDii].

YU O NEICDHBEHSIRREL ?

PEEHETIE, JER T F ) VSO RS EBIZIZ30Gy
550Gy DFETFRIBEFIZ & 1) 95 % FEEE O JF Tl 455 5
5. 1) roSEEREIC LT 2 BBEHE L, HIWHOZ R I
fraf &> 2@ %, Indolent lymphoma D IESf#iit L, 30Gy
536Gy DSEY) & SNAMREVEEATEDDH % DRI
FZ L. 4k EZ § THRERE 2R 5h 5 » KR
HTH A, HERS0GyITLE L S 7z Aggressive lymphoma
T CHOPZ% EDALFREDBEAIC & ) S EA5HE S h
510, AbFEEEDENT USRS R IZ40Gy R IR T
Lo2odH 5. (LEFHRGiHITl, L RMAH Tull
doseWLETHA ) EEZ LN TWAS, L1 L40GyEE A
THFHHREEZHEML T, AFRIHTL2HF5 RO
Ty, FAMEEHEREIZLD, 3.5 emBUT T30 Gy,
3.5~10cmTl340Gy, 10cmb b Tid45Gy»5fY) & i sh
T3,

Involved field radiotherapy & (£ ?

Medical oncology D3 L \WifEdA 6, ) Y3 EICH$ 5
BEHREEORENI (L L T &, BHTFICHLTIE, 2
O TR ARG TV & 1L7-Extended field radiotherapy
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Gross Tumor Volume
(GTV)

Table 5 U >/ [EH5 E DE{RESHT & BSHFEEE DIRAETE (Target Volume)
HrFdy— E{RES BT AL ~ EMRTIRTE &
R HLERRR B AR AT
Involved field
FIER AY S 5 (A HE o355 0D 3 A R i B (L AT BARA AT ICE IS XHRCTE vy, USPMRIS L USSR £8EIC L TRET S. GTV

DEFESETENE L, MRS TIE, EFES temllEDU S NEEAXE & L, SRS TRXBECTTED Sh 3k
BRI E T 5.

B RARAYTRTR
Clinical Target Volume
(CTV)

CTVICZIE, U /NEICH T2 FMalS L UERAIEED B EHFLEELL. GTVHSRIETS 2cmil D IESE # {3

BERET S, L, B0 A VREEEIETIES T 2ecmEBTHLAIET S,

1 EMEMROEBEDOCTVIE, BEOHFET SV /EAEE 5. 2 U L/ SEEL FICE -0 3RT0EEeE,
HOU/EBECTVE T 5. U L/ AEBOER D 5 2cmlIAICIE T 2B TE0OEHEE, BHEd 5 U /v
HCTVE T 5.

2 FOERERIE U -/ $EERRS ORI, LT OFEET 5. MEEBHOCTVIE, GTVA SEEMAIC sembl b, &5
(2 2emBl EDEEEEER DO . CORVICEVWT, LFLLHELEEBE T ILEIZ Ao, KRy >/
EREICHBH T 3551, Bl CRELTIC 1 BESFICESHS. M- BEICEEL TRV S NERBRESE
FRECIVENLAEEBE, BERBEAOBREBEEH A0, GTVEDREORERE - ¢ FICBERE
PEEELALY LNEE LT, CTVEBRBREGTV, SEAARIC 2emBl EICHTET 3. ABIRS L v ERAIO L
MY A /NEIRBEOBS, MHE LR /R ECTVICE®D 5. FEY /I EHiRE0IBS, BA0HES s
) ISR IECTVICE D 5.

3 HSMEDCTVICDWT, ChETHEH-ZW LEREIF EVOT, ZhFhOEBOKE I RENY » 5 REMN
ICHIEF & h T & /. BIA(E, RED - MAL - BISMAE - F - S & Tl h < & HBEERSkICTVE S
TE. TG A VG - O - EER - PR - MR8 - 7= - 508 - BBk - RS - §iacig - 2R - B - |
B EOBITIE, BEEBSEEBIET S ) /MBI CTVICEES N T E /.

4 30 GyLIBEE TH#E/ L TEIMES & h 3158 DBoost-CTVIZ, FEEY X V& DER £ X BREREDOGTV
2 5HETH 2emLI EDERHERBBES N 3.

5 BEXEHCHLTHWSILS T—X FBHEOCTVPTVERE TIE, EEB#ITA S 34 5 ARMEITOE S
BGTVIC1-2cmD T — T > & & 5 (RAE18GYRBH T 3 = TIIBHETFMNET-> T A 5 H v, BETFHEM L
S TGTVHBHEBFHICEAHTVEVWT ENEE L, EEEHORBGRLACESZ LT 3).

Internal Margin (IM)

w%%gg%wﬁﬁﬁmu>Mﬁc£§ﬁ§6ﬁ%cu#wﬁﬁﬁi.mmu>mmwﬁﬁmﬁuuiﬁmﬂic
DWTEBEETS.
FRTAARARSY Tldmask-shellC L BEEIC LY, BOMNBOEH £ RERICT A ZEE L,

Internal Target Volume
(ITV)

CTV + IMICDWTHBI LB IE &, FERD D 2/ SEEBH IECTVRIMBED TEES N BN THEI L EE
BIRETHS.

Set-up Margin (SM)

U /SfEERE cIRHEF TERTIOT, 2E<EHEMMOSMEERTNETHS.

SHERFYFTR
Planning Target Volume
(PTV)

CTVH S, BMIEEERPBEEREOCBRMREL E#EBLUNRTET 5. BHFE T SHEOREEO MR AR
ICHEL 5. PTVH'95% isodose volume THEN B Z & E L L,

U X 7 lide
Qrgan at risk

LREEICHFMERF T ENBVDT, 40GyRUTICEEDH DI INERTHS 5. AIEETHNIEKREIE4AGYL
T, EEARARI0GYLIT, #85E « NBBA0GYRI T &5 EHLEE L,

HE A BB EF
Extended field

RSN E RERYICHSHRAE T 21850, v MLVBREL EOLSISHEEO U LB ECTVE T 5.
TNI : Total nedal irradiation

SNI @ Subtotal nodal irradiation

CLI : Central/Comprehensive lymphatic irradiation

4-{% 3 Prognostic factors & # [l L 22, WHO4 #2357 X Indolent / Aggressive Lymphoma%l] |2 RS % HHFE 1M it < &2 TH 5.

HTIZIFRTIZA L TS F & b7 s h, &k
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& Target Volume7s £'1Z2V > TTable 5 IZF2#k L7z, Aggres-
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7 EROR L CRE TR EFHIHICOWT, GEBGHT
IBBELTB(IEPEETHS. 8 v/ MERZEIco
WTIE, 19664F DRye symposium 2 TKaplan, Rosenberg7s
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EH 144E4 25 H
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