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S ihindaii Non-Hodgkin’s lymphoma
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Sedsnwuiusser Fuagiumsdnmilaaninly
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Taemluudr NHL azdulsafl sensitive
Ga3adsnw SedSnwvuiavesq 30 Gray f
mmsamuqur’fauﬁlﬂmimn %38 microscopic
disease 16 uddhiaulugjoradouiiandiu 40-45
Gray

Farugeiamaneuassdnmidemsliied
Snwludsuawsminsiiaslumuauuside
dantndalile arslildvansuuuia

Involved field [Humslwsadsnwluiidau
NzEuaraa NI ABIUS DML NN SR
nszaelU (first - echelon lymph nodes)

Extended field (Jumsliuuuideadu
Involved field udiiinuSnadanimdaslusn
sueunile (second - echelon lymph nodes)

Total lymphoid irradiation {umsmea
Sedvnsdnaniindasiidrdny 9 vanue Falsidanly
TumsSnw NHL ﬂaqﬁuﬁv

nsldsedsnunly NHL widsaaniilu
2 at19Aa

1. lFnunueneiitntaly NHL ssevau

2. T flumssnunlugihensnumlu NHL szoz
Adumnnudr Tuszez 100, 1V Faoazflumsly
vinaditaulugann naslienaivide vie
msliuuulszdudszaaumeiiisnsann

B SAUNIMIEY waainen
#HETIFATIY MadmSeFing
AMSUWNEAENT anIinenaodeslu

A3 nsadshwn e NHL ssaseu

Aaull 1980 dwulvnjudr NHL szaz I, 1T
iy Intermediate w3a high grade @™ qzl@a5u
M3snmesedsnm Flduadiwoaums fo
Relapse-free survival (RFS) ajﬁq 70-80% AW
Tuseiildsunisitassstezaaslsalasnisvh
Laparotomy 334618 WagMIianeszezyailsa
Toglailavh Laparotomy $2uéhe RFS asanasan
dBaLRes 30% @

gareedinuanandunuinly NHL
srarduInngy wazwuimslveaiithinasa
WeaRlduad wa qiusidshmilhmsanaitese
seazuadlsalaeh Laparotomy Gaiinananudd
Tndude  84-909% ©° dadifide FUhewmail
Taisufludaem Laparotomy
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Tusewinedl 1970-1980 ABnunasatiu
fugaeliiuhmsldneiithtahususdsnm
anmslisadsniienaenudenly NHL seey
qug O arfinsnuinmmyaslioudiou
senINmMsiveeiidaetaden Wweausunsly
guadtauazaesedeny 0219

Conners gazAM® (M5 1) IENIUND
M350 NHL sz I + 11 iy Intermediate way
High grade awnaipand 10 wa.lugthe 78 au
lagld CHOP 3 #a usrmudindedsnwuuy
Involved field 45 Gray wudg{thesi CR 99%,
UAANIINTBETON 86%

Congo uazamez P (MW 1) 8NUNS

g aw <



mssnlugithe 57 nelesld PROMACE -
MOPP lugithe NHL szl 1 udonusieed
Snuuy Involved field el CR 96% 809
M3BETAN 94%

Tonidi uazmae “® (MW 1) ey
masnnlugihe 183 aufiiu NHL szes I, 11 #
1y Aggressive lymphoma Imtﬁ'ﬂm@'ﬂmﬁﬁ
Tsaludvmuuinaludigithasis CHOP snge
(udazindu 6 10 Tuseiilaua PR) wdio
meadsnsuuy Involved field, gtheazlasu
4000-4400 Centigray Wam33nwla CR 98%
fheilsandufuiniamsiies 3% sannsag
50011 5 U i Relapse free 83% @z overall
survival 83%

Villikka uazame 2 (man 1) Snngihe

luszes T NHL lugithe 58 518 fthelesueniail
o v da < x Vv & v
UUANA Doxorubicin 9INBEME 3-4 AT U
mMumedsnwuLuY Involved field #12ald CR
e 1} A < .

97% 8@ IN39E3007 3 U relapse - free survival
949%, ez Overall survival 89%

Freilone uazamz * (M 1) Shwgfihe

S| "
NHL szoz I, II 84 ey Intermediate uas
High grade log1¥ Doxorubicin uaz Cyclophos-
5 a  od % ..
phamide 2Wagv 1, 3 Wwaz 5 waz Vincristine,
, a od ' o 3
Bleomycin 8% 2,4 (Laz 6 S38NU Prednisone
(ACOP - B) uamuaie3edsneiuuu Involved
field 36 - 40 Gray Unng1lel CR nnss anciu
o o , & o ©

WikTe 809IMsegsaan 4 U M RFS waz OS
AU 79 1AL 90% ANAIGU

MM 1 Msdnsmslisnaitniasinnuiadshely  NHL Intermediate uaz High-grade
seey I, 1T

Y U Median 5-year DFS | 5-year OS

WIENY v pHH » CR

v wihe F.U. 1) (%) (%)
Conners wag '° 78 I-1I 2.5 99 84 85
Congo uwag " 47 I 3.5 96 100 94
Tondini uaz 183 I-1I 5 95.6 83 83
Villikka waz *° - 58 I 3 97 93 82
Freilone waz *° 84 I-11 4 83 79 90

finaneneauiiladmsanumlaedisuiune
MITNWITENINNETnwedideanunsldsed
ShTINAVL AT

Vander Maazen uazamz @0 ladnw
dauvasnnvasdoniululseinaiuisasuaud
Tugfthe sves 1 /IE 296 aufiu Intermediate -
grade NHL ffthe 94 au la3u CHOP usim
e S983n¥ILUY Involved field Uszanm 36 Gray
wazgthedn 202 au 1¥5adsnmadhaden

HamMs3nwil 10 UAwuh DFS waz OS

'zJa\:nejuﬁlﬁ%umLﬂﬁﬂwﬁﬂua:‘?ﬁ%’nm andngw
Alesadsnmathadien Tae DFS thiy 83% was
47% MUAAU

Osterman uazaaz *® Anndaunasfithe
213 Ay MU ste Thigh - grade NHL Tosgihe
23% 1§ CHOP udmumeSadsnyuuu Involved
field, 61% lasadsnwiiNevasadien, 10% lag
WwaUaedNfen waz 5% WiAnaE1NLGe
NANIIINHIWUN nziuﬁlﬁ%’qﬁ'%méwﬁ’umtﬂﬁ
tiadimsndudvanueslsa 15% daifisuiu 209



Tunguitldsussdiieatnadien uazsnnimsog
soail 5 URdnhlunguliuasiedsnm 8om
mMIagsen 74% wisuiu 58% Tungalissdsnm
BENLAEN

Kamath uazame ® numingss
Florida wuihlugthefifu NHL szexdu #ila
Intermediate Waz high - grade gihy 92 auld
JuRadshmadhadien 8n 121 au lasuenaivide
4 70 Aoulvsedsnwm dwlngfld CHOP wuthii
wimseruanTsammzilinalndidssiuudsan
msnszngaslsnasganlungaliiedsnwmad
(e Ao 40% pifisufunguilldentou 25%

Nathu uazaaz * 1nuvingnas Florida
Anwihedaunas 30 T Tu NHL 7lild Low
grade 2a9un? ¥ Aa ayn wuihmsli CHOP
MumeRNdsnmaninmsissdsnmatiadien
(57% VS 41%)

Prospective Randomized Trials Tu

NHL (mslvseiithinatradeiisuiuen
wHUIaINNUNEShE)

nmsigihs NHL lduaddasuai
hiann midunnddSnw  fanuseded
asazaasliSedsnwly NHL szozduiniy
Aggressive histology w3ald fimsdAnwmlazngy
2 NguAD

1. ECOG (Eastern Cooperative Oncology
Group)

2. SWOG (South West Oncology Group)

1. Glick uazagu™ (M 2) enuly
msdnnandthy NHL 345 au lusses 1, 11
Intermediate - grade laagihald$u CHOP s 0
Tosudsaaniu 2 ngu numialdsusedsnwuuy
Involved field Bnngawillilsiiod nqulesed
Sl 30 Gy dwududhu PR aglWidiadn 10 Gy
wasmsiamugitheuszanm 6 U wuhdl CR 61%
lunguldgnaiithinatades udwy CR geds
89% lunquilldasasache @il CR wuihdam
msmeganhlunguilldnseuesidinm san
msagsenlunguldsuenaiithnethaien 70%
ieuiu 49 lunguilldvseniaiivninuas3dsnw

2. Miller #azw1n ® (a1 2) senuly
New England Journal of Medicine 1i18Y 1998
1l Prospective randomized SWOG trial lag
wWiguisumslieeiitiia CHOP aeeifien
8@ 201 Ay futhy 200 AU Aldeuaiiinda
CHOP &w70 UaamueemsIvaadSnmuuy
Involved field 40 Gy masiilsawmdafamnsold
daldie 55 Gy namsfnmnwuhdasnnsagseaii
5 U ganlunguitldmenaiitiiasnduidsnm
(829% vs 70%) Progressive-free Survival ﬁgﬂn’h
Tunguitlisnaiithiasudufidsnm (179 vs
649%) LLazwU”.hwa’z‘hqLﬁmﬁLﬁﬂmﬂn'jﬂumjuﬁ
Teneiihdaeehaden Tesiinadadawuuiidiy
Life-threatening 61/200 au lugthedila3uen
wiithiaswiuiidinm dunduilldenadithge
azimﬁmtﬁﬂﬁu 807201 AU (P = 0.06)
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Prospective Randomized trial «3sutiisun133nwn NHL szaz I, IT masitaitnnim

o U - w CR Disease - free Overall
WIENIU v, 5MIINN
v Wihe . (%) S.R (%) S.R. (%)
Glick * (ECOG) 345 CHOP x 8 61 58 70
CHOP x 8 — RT 89 73 84
P = 0.03 P = 0.06
Miller * (SWOG) 401 CHOP x 8 61 64 72
CHOP x 3— RT 75 77 82
P = 0.03 P = 0.02

c»'i'qﬁy'u%'aLtuxﬁﬂﬁ'%'nmpjﬂmﬁtﬂu Inter-
mediate-grade lymphoma ¢# CHOP 3 (g
uaImumIENasnEIwuY Involved field Tu
@'ﬂmﬁﬁau’lﬂmjmn dnauluaiann (>10 cm)
fm3ld CHOP 8 #a manlnfiudadasmaes
NFINE

msld%adsnulugihe NHL fifiangann

ilasnngthefiongann nudasniaivhiie
g Wlaadn mslvsadsnmnIwdhindiunum
Tugthenguil Wylie uazans @ Snwfiheiiu
Localized intermediate w8z high-grade NHL
meSidsnwatude wuhilsasnmsagsaad
51 33% wazdanmsmunulsammziidaut

Oguchi wazamz @ mntﬂﬂu Fnwgfthe
215 T8 BEIAN %l Doxorubicin agdas
uilizneaas 50-70% Twdusedinwuuy
Involve field 40 Gy fiuSmifauuas 30 Gy
vinademhwdeslndies ffihe s neflag
Tunguargannnt 65 U uaziu Intermediate 30
high-grade NHL szt I, II ynauaasosums

Snmldasudiu uazdanmsagsand 2 U se%
uaz 5 U 80% dasimamuanlsammnznlae 9o
ToefinadnaAsaguusaies 3%

n3lE5985nwlu Low - grade NHL szos
I, I

nnmsdnnwuigthesses 1, 11 fdy
Follicular lymphoma $n#emesed@snwadiaien
dammsngsaad 5 U Ussanm 80 ~1000
%uagiﬁusmﬂu Tosun@iuas low-grade NHL
wansosnmmesdsnmlonad Toaldsamnm
Sadoh 25-35 Gy fiansessaugulsanmz
1889 959% TBuMI3nEn Low-grade NHL iy
small lymphocyte, follicular small cleve was
follicular cleve wuind Relapse-free survival
509  10-15 1 uas cause-specific survival >
70-75%

pamsdnwgUrsiluszeziannu 2n
Tsawenuna Princess Margaret luu@uo sz vinad
1967-1968 laald5ed3nwuu Involved field Tu

v
=1

LA o o
wthe 285 AU UGN
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Overall survival rate
Cause-specific survival rate

Failure-free survival rate

65%
71%
52%

57% 44%

71% 61%

47% 47%

Fadsnwlugthe NHL szez III, IV

unumeasidsnenlu NHL seesii liwivay

TmﬂﬂnﬁLLﬁd%ﬁﬁ%ﬂHﬂﬁlﬁ'&amﬁu5mwmsagj'sam

lugtheszesil  msld5ad@snwmasnnmslyin
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(Anal Cancer)
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- The anal canal
- The anal margin
Toouzi3edu anal margin aeldnuen
WendInen, wednsIn MIwennsoiueslse uaz
MsInuUeszezaslse wilaununziSaRIna
" (epidermoid carcinoma of the skin)
dmSunzSedu anal canal UAHNMISNEN
ool [ o a ° &
1#8msehaadumssnwvian laevin abdomino-
perineal resection (AP resection)LLmﬂluﬂaqﬁuﬁ
laldmssneuvunannau(Combined multi-
modality therapy) YnIvigthelsatiunuazlafiany
[ A v J ) v v
Tuluivzapimeganssnnmmsiisnmaniiog
(colostomy) uannHMsTnelutlagiiu gl
LAl alcla ] = cr
gihefidinatheiiaman uasennuanniy

Anal Transition Zone

Puboractalis = Anorectal Ring

thisrral Anal Canal
nter

Sphincter

External

Sphincter Anal Margin

Anal Verge Domaﬁ Line -----

Parlanal Skin

sUi 1 uamIMEIMAYBY anus Uae perianal region
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Epidemiology
aUanszeste anal cancer logunfiaz
wuldazann fs wuldUszann 1-29 waufthe
ueiedldlugvianua®® wulughefasnnnh
Al ae!
dulvajreanendamuiinuia
- squamous cell carcinoma wuﬂaﬂﬁqm
Uszannl 90%
- transitional cell carcinoma

- adenocarcinoma

I v
- 919WuLUu melanoma sarcoma Lo

Etiology

1. Human papilloma virus (HPV) wuil
ANNTNNUSAaNISIinNEI59289 anal area’™
Tosiawz HPV type-16 (DNA virus) wananil
gawuiianuauwusiu Herpes simplex virus
(HSV) type-2 uav Q’ﬂlﬂﬁamﬁva Human
immunodeficiency virus (HIV)

2. Chronic anorectal disease c‘:j’ﬂ’mﬁﬁ
ﬁmwu%a%’wm anal fistula, anal fissure, S0&
#9n19° (hemorrhoid) Hviuas wazlagamie
FthefiiiseSadumaninsammezs (homosexual
males)"

3. MenlANNUUNWIaY (immunosuppres-
sion) gy lugiheihmslgndiendsula

. o . dv o
waziala (renal, heart transplantation) NABIsU

ENWINELHBIDEG Wazen Azathioprine™
LA Ad o s a |
4. glheniidsziamsaneseduinnges
@anuannau™ aadusmqld udinuliss



5. Chemical carcinogens 13U 1,11/1'% Failans
N-nitrosomethylurea mmﬂummqwaqmsﬁnﬁw
WAauzdeluduild =

6. Oncogenes HaWFNWUSAU c-myc, p53

ez retinoblastoma (RB-1) gene'®

Anatomy

Anus lumndy wlad End Favaneda
FulaY 4-6 YN, UNNNLAUDIWIS

WHO Tlalimanaeuuazuts anal
cancer ({u

Anal canal neoplasms fa Ja8l3AN3D
anuiaUndfiieduanusin anorectal ring
UHN dentate line

Anal margin neoplasms @a sa8lsAn30
anuAaUnGNNUINUEIUUaIBUBY dentate line
fl4398/69984 perianal skin Tuduilsisiau

@oanumasidedinaasmnmin 1nan
inferior rectal artery Fufluuauswes internal

pudendal artery (gﬂﬁ 2)

P> v a 4 o o
31]1’! 2 Ltamsxuumutaamwmuamamuaﬂwanau
NAUABINIIMINAR inferior rectal artery Uaz vein

dwiudenillnadeundy duflagmiiade
dentate line a¢lvaiwihg superior rectal vein N
{fhuunumiliwes inferior mesenteric vein ua
Tnawdhg portal vein lugdudaly dwmsuaiud
aglavia dentate line axlvaidhg middle uaz

inferior rectal vein W&ty L?Tﬁzj inferior vena cava

nsluadeurasszuumaiduihmias
(lymphatic system) 2psuziSannsvdn ludu
proximal 89 anal canal azlvaliaug
hypogastric, internal iliac node u@lualu distal
284 anal canal %zlwaﬁauzj superficial inguinal
node (gﬂﬁ 3)

Node at origin of
in{. mesenteric artery

External
{liac nodes
Hypogastric
nodes

Obturator
node

Pre-sacral
nodes

Anus

Inguinal nodea—& 5 3 \I" :

3UN 3 udmssuumudumassaamnmin
#aUsenauee superficial inguinal nodes,

pararectal W8z hypogastric nodes.

Staging

N13InuUeszazaaslsansiSansniln
wivaaniilu 2 stuude

- Staging %13V anal canal
war - Staging @5V anal margin (1¥au
staging 2a9RUsz139@IM)

Regional lymph node 2a3uzi59nnsniin
Usznauane

- perirectal and anorectal nodes

- internal iliac (hypogastric) nodes

- inguinal nodes

Ej ° ' L ]

¥139NMumiy anal canal ¥nasiins
anandigdanumday  perirectal uwaz
anorectal AU

dunzi59eunie anal margin 283

v ' ¥ - oy 3

anMuNgaava e superficial inguinal nodes

o o o P ' v o

amsuadeizninmsuwsnsznelulavaen

L 4 s LAl g o 1<y a

amefulugthevzsaldlngde du uazlan



AJCC/UICC Staging System for
Carcinoma of the Anal Canal and Anal
Margin 1997

Primary Tumor (T)
Primary tumor cannot be assessed
No evidence of primary tumor

.Carcinoma in situ

z

< 2 cm in greatest dimension

> 2 cm but < 5 cm in greatest dimension

)

443334

> 5 cm in greatest dimension

Anal canal
T4 Invading adjacent structures: vagina,
urethra, or bladder.

Involvement of sphincter muscle alone is

not classified as T41

Anal margin
T‘1 Invading deep extradermal structure:

skeletal muscle or bone

Regional Lymph Node Involvement (N)
Nx Regional lymph nodes cannot be assessed

N, No regional lymph node involvement

Anal canal

N Metastases to perirectal lymph nodes

N Metastases to unilateral internal iliac and/
or unilateral inguinal lymph nodes

N Metastases to perirectal and inguinal lymph
nodes and/or bilateral internal iliac

and/or bilateral inguinal lymph nodes

Anal margin
N Metastases to ipsilateral inguinal lymph

nodes

Distant Metastases (IM)
Mx Distant metastases cannot be assessed
M0 No distant metastases

M1 Distant metastases present

STAGING

Stage O TiS N0 MD

Stage [ Tl N0 M0

Stage 11 T2 NO M0
T, N, M

Anal canal

Stage TIIA T, N, M,
T . N M

Stage I1IB T, N M
Any T NZ‘a M0

Anal margin

Stage I1I T, N, M
Any T N M

Both

Stage IV Any T Any N M

Prognostic factors

mawennsailsazanzSmmsnin 2usy

1. Location é‘ﬂ’mﬁlﬂumﬁﬁ anal canal
ziimawensallsaainiiuz392es anal
margin """

2. Histologic type:- 483a283@NUaN@N
asumswennsalseligaiau =2

5. awevpaNzSigundl dnmswennsallsad
UANENAUBENTARY NzSeanause ng)
manennsoilag ==

4. Depth of invasion fiamudamatauinly
MIUBNMIWENNTDILSA 272

5. msuwsnsznegaamhmdos gihediins
uwsnszareaaslsagaantinindaaiingg



d
wennsallsanugann = %
. o w & =
6. DNA ploidy mavagluzunaumsdnm
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et

Epidermoid Carcinoma of the anus
1139301
1. M316e (Primary surgical therapy)
zSmsniniifinnosestounsdalgugd
2-2.5 o, uazhifimsgnawgiilaideinald e
MeEaauwuy local excision agNL@gEY WUl
Sansaninh 5 U seming 25-83% *
NeUMSHIA® local excision BENLAE
Tugthedfvsdnaidoni 2 o 90
Mayo Clinic * wuh f8ansaniinfl 5 U 93%
athalshmalusienuwes Jensen uaziitou * ndu
WU tumor recurrence §NiN 63% dalvnis
Shw@e local excision INeNBENILGEN
dau@ﬂmﬁlﬁ%’umimﬁmuu abdomino-
perineal resection Wui1 H8M3INI580TIN
LHﬁﬂuﬁUéﬂ‘JﬂﬁN"lﬁﬂLLuu local excision lu

22,30 &

WaETIENUMSAn 2% fa S8anseaiiai 5
SEWIN 24-71% Wazdl operative mortality 2-6%
Adam uaz Efron ' ledsiunnadiamssnmgihe
wzSanaviin lagmseaauuy radical surgery
quiil a.a. 1987 (Raunazldmssnuuumnay
Henu) WuNEaIseaiio 5 1 agszuin 46-64%
wennigaiinenuan the Mayo Clinic *****
WuhMsh radical surgery #8nn3andind 5 1
SEWTN 61-68% UazduluaiAiwud anal canal
cancer fimswennsallsafiugndy anal margin
cancer **
faihlussernanfitumnmsianasie
dusssuileuvieUsswdnfoufda  dmsug
thenzSannswiniomy wuhmsiaaiieadng
e LieswadansSnwdnasl
@ﬂ’;ﬂﬁlﬁ%umichﬁmmu radical surgery
wuhasfimsgnawsaslsagaontnimdasluges

\Banu Uszanal 30% waziinisanalxg inguinal
lymph nodes Uszana 15-20% vaeelthy =
NNNAN®IZDY Memorial Sloan-Kettering
Cancer Center Wu1nM3¥1 extended resection f
lildfinalvidanseadingadu
asuRAe nzSmmsminiifininadaainso

Tduamssnundaranismaiaauuy  local
excision &unziSelgugiinfivunalvajiu ans
ﬂ-/ A 3 7 = ° . .
INWINHIUNIAD NI5Y abdominoperineal
resection W3BNAU colostomy MSHIAH elective

- v 5 & [ o o
groin node dissection uw laifianuandu wae
MIInMEMINaaIsla q fdeon luwuniua

o da (% . .
N135n¥NEn31n151% combined-modality
treatment GEMIMBTFULazIANUIU

2. NEThwIaz/mIaAHUIUR

M5 MNESN Bt feInsamslasedsnm
¥ o A 6w v A g da
swivenaiitite  Jaytuiiluniesldluns
$nw epidermoid cancer of the anal canal w3

s 14 . - A < <t 1

2egql3i randomized trial MUSsUREUIEHIN
M5 IESAFESEILaTNMSHIAlasATIAaIN

InsnumadiSwesnssnnlesldSedsnm

= [ v adod .:] Vv 0 ° v
UaZ/MIDINAVITMSDU q wad WU dansorm v
Hihamemalags  usanniideanisasau

anorectal function 14 ﬁu@ﬂaﬂlﬁﬁw

FEmameSadsnniilamud
- Interstitial Radiation

3Bmsil  @onlFlunsdifinzBelgugid
aaan (S 2 ou.) W superficial lesion, was
well-differentiated squamous cell carcinoma®
Fagfthenguilasiigtanismsgnaanaslsaidng
souhimdssiaent 109 udlumelfoalasialy
1nazld local excision 81N

Usinowaeiedilaly interstitial radiation
unlviseduwe 50-55 Gy luszezia 4-6 Ju

Uszana 80% weagjitheaansodl anorectal

S aw 4



function {uund uderailamsunsndou wu
radionecrosis 2aatiatfiamaq Fawuldszann
6-10%

GRIGE! ﬂvﬂqﬁuf}’ M317 interstitial radiation
issethadandildtes dwmdy fiheusds
NNINUN

- External Beam Radiation

ilosminanniamihuasmswannmIme
wmalulad ﬁqmqﬁwuqﬂnsni ta3asilansmoed
LAZMTINUKUMIINT lagardunaniimadin
WY AABAIUTNNINTIVUSEIRETINTIRVDINS
Qnawuwaﬂiﬂﬁﬁﬁu mlvmssnmelesedueg
ithanzGannsminlduadiduiihwelads

d0UuUaN g Tmssnnmesedlaanmsas
Sedinsaunguuziilsugisindudannmies
internal iliac, perirectal LLa::UNﬂ‘?Qﬂ’iE]UﬂEgJJ
faNtnvaas inguinal @

Usanausedinlddwsu external radiation ag
Tudeszning 50 Gy Tu 4 dUanv §e 65 Gy Tu
6-7 dumv

damf':aLﬁaﬁuﬂuﬁ'ﬁwﬁmﬂ%uwm’?@ﬁgqqmﬁ
3:1Wlada duwd perineal skin Was anal AU rectal
mucosa

Perineal skin {luilaiilafiiianuladans
aauduasaafiNe laazdijndennaanilu
wnallos  wasriligihesdnlisusfinana
S5ELINVAIMISNE MUl
anNuLazsy  wardaiimsideadueaiieds
2AIDANI

wanniivaimsinmnmenmsaneid ana
P INSHININBNLEY (dermatitis) U19AUI]
Noulde (diarrhea) #Hao1nsUrauaaIans
(tenesmus) IUUNAFBIInMIMasdhasm

PNenuUMIShmghenzSimnsmingas
MIMENFNNENUGET  WUN HDa51500879
#i 5 U sewihe 45-65% FndAsaRUNaNIINN

18,36

MILNISMEINR

manduilulnizasnsSawsug s nasan
mMsmeduaniund 2 U azwulmisamn

m’;:tmsnﬁauﬁ‘gume\nﬂmsmzﬁ\iﬁ A5
wulduszanm 10% fiwuia local tissue Necrosis,
({HanBBNNNNNIHIN mﬁmmaﬂﬁv’uqamsxﬁ
g Uszana 659% 2eufthedaasd anorectal

function Wuuné

Combined External and Interstitial
Radiation

HuiBmsmeiiidifionseunguusalgugd
LLazGiauﬁwmﬁaﬂﬂﬁlﬁmﬁﬁiammﬁmm'sqnam
2o3ls@ LLa"’;ﬁamﬁuﬂ%mm%qﬁmwwzﬁm_f%wﬁu
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Role of adjuvant chemotherapy
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A REVIEW OF TREATMENT IN RETINOBLASTOMA
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Retinoblastoma

¥

Positive family Negative family

history (10%) history (90%)

¥\

Bilateral Unilateral

(20-30%) (70-80%)

¥\

Heritable Nonbheritable
(10%) (90%)

v !

Heritable Nonheritable
(3-40%) (60-70%)

sUn 1 uaeedandugihe heritable uaz

nonheritable retinoblastoma’ ®

M3953339Meethe Retinoblastoma a4
aRudnaealszammiim 2 99 mMsesa
meszuulssamilanuddniedumilsaiims
wwsnszelUluszuulszamdrunananeliuas
iansaueniufiy  trilateral retinoblastoma 39
wuld 1-5% waagftheliiiu hereditary retinoblas-
toma N1SASINBNBLSTABURIABSNIDATIA
AALUNIMENIEII 2 T8 uazaNeY Sxtheuan
20UIANMIANAINYBIL5ALALATIAWY trilateral
retinoblastoma luwaizin1snsramsadudes
anuiganasn anfulsslomilugiheilsad
lﬁﬁmsqﬂmuaaﬂuangnm (intraocular disease)
Tagazdreuanannduiuszasaudmiunszgn
when tiegnelumsnaunumssnnaesed u
mimww‘\i'a‘lw“'lﬁszﬂwaﬂiﬂmsﬂsamqumi
anuihludundauarlanszgnde °

M5305eezua9lsaly retinoblastoma dvane
sLUUMENY 5TUUPa9 Reese-Ellsworth awldlu

V1 pa | [~ " % o]
gihenilu intraocular retinoblastoma #Mazld
1 < [ v < ]
wennsailsanamsonusnsam Blansala lu
u| &
2UENITLUUNISINTEBLYDAISAULUY  St.Jude
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Children Research Hospital azlawennsailsana
intraocular waz extraocular &EINITOTNE
Timealeanndesudlvy Msnszazuaslse
WUUHABIBNAENBWEISFNINAINAISTIIHIA G

enucleation

m319fi 1 The Reese-Ellsworth system of

classifying Retinoblastoma °

Group I: Very favorable

A. Solitary tumors, less than 4 disc diameters
(DD) in size, at or behind the equator.

B. Multiple tumors, none larger than 4 DD in
size, all at or behind the equator.

Group II: Favorable

A. Solitary tumors, 4-10 DD in size, at or
behind the equator.

B. Multiple tumors, 4-10 DD in size, at or
behind the equator.

Group III: Doubtful

A. Any lesion anterior to the equator.

B. Solitary tumors, larger than 10 DD in size,
behind the equator.

Group IV: Unfavorable

A. Multiple tumors, some larger than 10 DD.

B. Any lesion extending anterior to the ora
serrata.

Group V: Very unfavorable

A. Massive tumors involving more than half of
the retina.

B. Vitreous seeding.

1 disk diameter = Ustang 1.5 HadLuag



m‘S‘Nﬁ 2 ‘The St. Jude Children’s Research

Hospital staging system of retinoblastoma®

Stage I. Disease confined to the retina

a) Occupying one quadrant or less

b) Occupying two quadrants or less

c) Occupying more than 50% of retinal

surface
Stage II. Disease confined to the globe
(including vitreous seeding, extension to the
optic nerve head and/or choroid, and extension
to emissary veins, ora serrata, iris, or anterior
chamber)

a) With viteous seeding

b) Extending to optic nerve head

c) Extending to choroid

d) Extending to choroid and optic nerve head

e) Extending to emissaries
Stage III. Regional extraocular extension
(including extension through the sclera and/or
beyond the cut end of the optic nerve)

a) Extending beyond cut end optic nerve
(including subarachnoid extension)

b) Extending through sclera into orbital
contents

c) Extending to choroid and beyond cut
end of optic nerve (including subarachnoid
extension)

d) Extending through sclera into orbital
contents and beyond cut end of optic nerve
(including sub arachnoid extension)

Stage IV. Distant metastases (i.e., brain,
blood-borne, bone marrow, soft tissues)

a) Extending through optic nerve to brain

b) Blood-borne metastases to soft tissue(s)
and bone(s)

¢) Bone marrow metastases

139N
A1950®7 retinoblastoma @NsauUale
Tuej 9 4 3568
1. MISnwawEh
1.1 Cryotherapy
1.2 Photocoagulation
1.3 Radioactive plaque therapy
1.4 Thermotherapy
2. MIHINA
2.1 Enucleation
- 2.2 Exenteration
3. lNUUR
4. NFhW
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aldmssnwiawsd a1d cryotherapy, laser

photocoagulation, radioactive plaque therapy
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1 o Vo
daminglumssnwn iy
1. MIINWUNDNNHIWIEYIA (curative
intent)
1.1 External beam radiation therapy
with or without chemotherapy
1.2 Postoperative radiation
@ a @ _
2. MITNFUNDWNNAUIILMBINT (palliative
. @y o I '
intent) lugthenlsaagluszezanauliannn
o ) s < =4 1 o dl
Mmsaaala nislsaiimsunwsnszaeluaienzdu

External beam radiation therapy

Tugtheiilsaaglussezitlimanzanly
mssnnmemsinumwei uaRseliitaved
Farudlazr enucleation mslimssnwmeaesed
%Lﬂuﬁﬁwquﬁmmsnﬂ'JuQNT‘smLa:Lﬁu%'nmm
e Favsdvasmssnumaeded laun ueeidl
e lvne wusaslsanareauvis (multifocal
lesions) u:ﬁmgﬂnﬁﬁu macular ¥58 optic nerve
n3adl vitreous seeding '

NANITINHINIBTIT INeEINGIINUT
damsmauanlsa (local tumor control) aglu
#29U5zan0 30-60% Fufuszezuaslsn uas

20-25

LANANAUMN series athelsiiny e
Asandasimsiiusnmaly (overall ocular
survival)e1agedie 809  iilasaindiguae
drunilsdaiinisnduiiudoeslsalugnands

ansamugulsalamemsinsiamsnau

cryotherapy %38 radioactive plaque

Hungerford JL usz@esI8IUNANIS
Snnmesedlasldineiia whole eye technique
Gaguit 2 Wil a.a1. 1970-1985 wuivlusuau 175
mildsusidisanmsmugulsamis 579
wanemefumNszazyaslsassuaatluased 3
wazdnIMstiusnmanmiu so% laniaiilse
a:né’mﬂwﬁquqﬁq 78% lullusn uaziiaunimug
Tt 2 (959%) "lqu"{haﬁv'wmﬁmmmLﬁué"nm
al3le (140/175) iadanszaniundanissnm
war 3/35 swﬁﬁﬂ enucleation Lﬁ'a\imﬂwaﬁw
LAENYa959d (Choroidoretinal ischemia) ﬁv'\‘iﬁl
duniihazednennmaieildlumsdnniis
TiSnnsddensarautnags fa 3,500 cGy lu
10 p3q

¥ a.d. 1986-1992 RaeTuEIAY fa
St. Bartholomew Hospital 1afinsaeuuias
madiamsmesediiaannizunsndeulasls iy
lens sparing technique ¢ lateral field G‘NEU“?; 3
HamIInwuNBanMsauanlsalumdissed
Wienaghafiewhiu 729 lurasiicunsofiv
Snenanlads 939 alimssnmauadundan
fimsnduiuzsadsalugnm sealsiomudiae
‘luﬂejuﬁlﬁ’%'u%\iﬁﬁm lens sparing technique
dalngazegluszey RE I-111 uazlaifil RE V
we? waziila3suifiousasnsiiusnmelu
w2 wadewuhbifianuuandraiusded
Hod@naadafemai 4

Cobalt-60

55cm SSD : |

Ui 2 LEAINSNIEIBYBATIF LUAITE

whole eye technique *



Contact lens
assembly —|

Scala (mm) —4

Linear
accelarator

Collimator Applicator

scatterar

sUN 3 uaeamsmesedene lens sparing

technique *

13198 3 uamdanmsamuanlsadiasedis
Whole eye technique wiamuszezaaslsa

Reese ellsworth 311um annsmuqulsa

I 14/16 88%
II 31/55 56%
III 40/68 59%
v 1/7 14%
\Y 13/29 45%
Total 90/175 57%

MInn ¢4 Wisuwsulamalumsifiusnealu
Yvas L3 v = cj J e
M3 Iadsnmemaiianaeny

RE Lens sparing Whole eye P value
technique technique

I 18/18 (100%) 16/16 (100%) 1

II 29/33 (88%) 46/55 (84%) 0.76

I 10/11 (91%) 56/88 (82%) 0.68

IV 5/5 (100%) 3/7 (43%) 0.08

\Y - 19/29(66%) -

Total 62/67 (93%) 140/175 (80%) 0.18

Tugvasiinisdnmdissedlildunasia
Lﬁmmmﬂmshimmsnmuqﬂsﬂﬁu%nm‘saﬂ
Tsaduvdanaienniifissenidniuludumis
Tnd warnwuhsanmsiadiasenludmumisln

1 Lens sparing technique genilunguiisnundae
whole eye technique aeNNBFIAYMNEDH (19%
Uar 5% euaeu P wiAv 0.001) naiaailes
nnnmsisidliinsaunqu anterior retina lu lens
sparing téchnique Grariy auuhlvly whole eye
technique Tunsedicanaluii

-presence of anterior tumors too large
for focal therapy

-retinal detachment extending forwards
to ora serrata

-vitreous seeding

Hernandez JC uazAtg 18UNENITINE
Me39dlu 34 @lugnl a.a. 1980-91 wWuh
aa9IMsauaNlsalum (local tumor control)
WU 449% (78.5% LU Reese Elsworth I-1I ua
20% lu Reese Elsworth III-V) sasinsifiu
Snnanlivhiu 73.5% wuhdanmsauaulse
agdufunnazestounzGilunsfifonatos
nvsaunu 15 dadesesiisnnmsmugulse
87% Tuyazfisanmsmugulsaluuseiivne
Tnaind 15 fiadwas wihiu 50% * DeSutteruaz
Az nenuramsInwuhlamalumseuay
Iiﬂ%uagjﬁlu vitreous seeding 1@ treatment
failure LYNAU 759%, 25% War 17.5% b diffuse
vitreous seeding, localized vitreous seeding waz
Taifi  vitreous seeding MU ** Scott IU waz
A Msnusanmsmuanlsalumesidn s ¥
WU 69% wazdanmsiuinmm (eye preser-
vation rate) AU 919% =

Blach LE uasatuzilSauiisunamssnen
Me%d 2 matlawuhdanmsauaulsalum
wfinhegniifaddylugiheisnndemodified
lateral beam technique (#ig#UAY anterior lens
sparing technique aehalsiaulinuanuuane
Tudanmssaadinluns 2 nquisithazesine
nnUTinaidflagldiamas anterior lens block
ﬁw’lﬁ‘[amamuau'[smi"wnh u



M3 5 UFMNBATIMIMUANTIALAZENTING
wushmanlumsdnnee g

Loeal Eye
Control | Preservation

rate rate
Hunferford JL* 57% 80%
Toma NMG* 72% 93%

Heruander JL** 44% 73.5%
Scott IU* 69% 91%
Blach LE* 56% 75%
Pradhan DG* 34% 53%

fimsuulsunafiamsinmdedidiie
wiamanazannnzunsndauiionazidniulae
rmwziaudon wumsly electron beam 2 field
$3ufu lens blocks @agUfl 47 w3ansm
stereotactic radiation therapy Toald special

. . o d
noncircular collimator a43U# 5 uax 6 *

U 4 waAnATansANeNEnle 2 fields
medial and lateral electron beam 1ag/l% isocenter
wenfuuas block taudmlealvidl margin 0.25

FUALNOS ¥

Anterior

Lens Block

Posterior Ve

sui 5 WEANBNBMLYDN noncircular

collimator **

sUfl 6 waea sagital dose distribution a0

noncircular collimator **

Kingston et al. SIBIUNANITINHIOBEAN
UNINTINAY external beam radiation therapy lu
gUe 14 swiilu bilateral retinoblastoma RE
group V wuhiimsaavauasauilasanlugihe
NAEnaeEAitie 2 cycles agelsiaulana
TumsiiuSnwan (eye preservation rate) lale
Lﬁ'uﬁuar;iwﬁﬁ'ﬂﬁwﬁtyLﬁmﬁaumi%ﬂmﬁm%ﬁ
WWENDENNLAET (70% (HiBUAU 60%)

Gunduz uwavamzladnyinslderadl
1hialugthe Retinoblastoma RE group V wu
Psznm 75% westhefldsusiaithinsiu
nuiadsnmaninsaauaulsalumle

Postoperative Radiation Therapy
Tuftheilseagluszazanarnlaiaansaifiy
snanlild msehdeazviniu enucleation w38
exenteration M3INSIHINNTINMENAINIEIGA
%‘zj";mﬁm"mwmsmuquisﬂ (local tumor
control) Tugftheuwediitatdvnai
-gross or microscopic residual disease
-extraocular involvement

-optic nerve invasion

Radiation Treatment Technique
Tumslisedsnnludniudasiinnuszida

seiuflufenluinsgailasan retinoblastoma a

wuludinfingwdeoglugn 1-2 ¥ uasudomd
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mﬂ%\aﬁﬁyuﬂ'auﬂwLﬁmta:ﬁaqmsmmgnﬁaq
wiughanniiandnidssadesuaathelaililds
$of  deiulussninmsmeidtainasdadld
sedation 38 general anesthesia #3nZIe1fiaN
9£ENI500 position uAx immobilization ile
1 ﬁaﬁmmqmﬁ"aqLL:J'us]'ﬂumsma%qﬁﬁ'ﬁTuagi
numsiagihelvagu position ialanniuniala

(reprodicibility)

Target volume:
uShafidasmamesaduialdiiiy
1. Entire anatomic extent of retina log/v

20UMASUANDN ora serrata

Tuafinnauiiaziinmsly megavoltage photon
maflafildazdy 2 fields technique Taald
ipsilateral lateral field 594AU contralateral
oblique nasal field daunluszezndsq Aiimsly
Sewdsnuge madedldifunasgu fe
D-shaped ipsilateral lateral field laglviuauiyn
masumiagil bony canthus vie 2-3 fiadins
W68 bony canthus wazld table rotation
w30 half beam technique 3Iu@I8LHBaN
divergence ravaSaddataudadnaiunile

Weiss et al  91891ulull 1975 Tagld
gadunaiinsldinaila lateral field agvinlwi
Tamsiiin anterior failure g9 39ldiaualwiinsidia
anterior field 5I3WAU divergent “hanging”
central lens block (anterior lens sparing
technique) 39NAU standard lateral field *° aeals
fiow waieiifidadsluduanudinnuems
THUHULEE set up LinazapnNendaulusening
msma%ﬁﬁnnq fu uanantumsil central
hanging lens block lu anterior field ¥hlsii
anulddshiguaraenisaesed (radiation
inhomogeneity) Schipper uaz Utretch group
t@uamsly vacuum contact lens 19UY comnea

waz muaulieaglu central position Tagld

magnetic fixation ﬁﬁ’uﬂ%‘m Linac Tunisme
Fadmeeny lateral field uatlw center 289 lateral
field ogivaudundwosaudalosly half
beam technique w@adl retinal involvement
dumiae equator vauvas field azidaulume
auminlaga1azAIauAqy posterior lens
Usennal 3 daduas uananmsly 2 field
technique @1# photon beam 19181217 electron
beam WNUNINENU lateral SI8AU anterior photon
field ***

mafiansaesididedanis setup
lidaemsinTasilafivay WAZENINTOATDUARN an-
terior retina L@@ anterior field without lens
sparing #3Uf 2 Foote uazanizsenulufl 1989
WuMsle direct anterior field Tag/la spare lens
2514 relapse free survival gani * aehelsiony
waiiaifaziinmizunsndauldginiilas cataract
WULABY 100% feuwdiiimssnwdanszanluiiin
p1vzgeeInnImMsinndanszanluglnguad
Jadlunmszunsndeuisnwle dafulusantu
ilifiwdasiiammzlumsmedigy vacuum
contact lens %38 central hanging lens block
nsld direct anterior field sadumaiiafis
ﬁawunnlﬁ’s”ﬁmsauwau entire retina WaraL
finansznuanmaadoulmvasaulivasni
lateral field %ﬁ%ﬁaﬂm’i general anesthesia

faual lateral field azdi local failure ganh
direct anterior field u® careful follow up azzae
IiasanusesTsaldmaudninadn g wazanuan
muanlsaldmeisauny Cryotherapy 3o
Radioactive plaque brachytherapy 1w overall
survival Liuananulu 2 nafia

mafneaamsly target volume ATAUAQN
entire retinal surface ﬁﬂﬁlﬁmmmﬁﬂwmammﬁﬂ
multiple lesions 1 9inanuifmiuunumees
RB gene 1u Retinoblastoma mimﬂ%ﬁﬂsaum}u
entire retinal surface azfianuaagannlugihe



ﬁtﬂu multifocal, bilateral retinoblastoma ¥3a#
family history of retinoblastoma
2. Wide field cover the whole orbit
n3a Extended field cover optic nerve
mailaiinldly postoperative radiation
therapy ¥a9a1n enucleation %38 exenteration Lo
pUATBIUIINMESdAEIUR extent of disease
3. Whole cranial or Whole craniospinal
irradiation
waiiaiifdotadlugiheilsaiinsgnay
Iﬂﬁqauaw%mﬁ'aﬁuaum (brain or meningeal

extension) ¥48 W trilateral retinoblastoma

Beam:
-Co-60, Linac 4-6 MV

-Electron beam

Dose:
FayannNmIsAn¥IANNTNRUSTENIN
Usinaseddldlumsinm du danmsmugulsa
winuuavassaslsaiidautrapenilidiunile
Wz dnvaznsendulsaiilamadu
multifocal uazmsiiasaslsalniilulylag
Cassady wazamuznenulul 1969 NUSNuSE
Ay 40 Gy TaeU3nmsadnonss 3.3-4 Gy wazly
3 ﬂ%ﬁdagﬂﬂﬁﬁlﬁLﬁNﬁﬂﬂﬂ’]iﬂ’mﬂuiiﬂ e ls
Aoulunssnmnaiededlasaniznisaiaded
d15U intact eye iazwenenulvinadNAes
viaeiiga Seflenl#ilu Conventional fraction fio
1.8-2 Gy #0A5%4 5 39 aadUa Taelwusna
Sidvanuauhiu 45-50 Gy w38 50-55 Gy lu
nsdifisanlsnaaudialng |

Trilateral Retinoblastoma
Trilateral Retinoblastoma 1ﬁttﬁ§§ﬂdﬂﬁﬁ
bilateral retinoblastoma $7NAU intracranial

neuroblastic tumor @ ulnajarwuusIN pineal

gland (Pineoblastoma) uanmm‘fumawuu‘%nm
sellar %38 suprasellar logun@soalsaluanaeas
WUVSNINNIIATIAWY bilateral retinoblastoma
sz 2-3 U adlsieueimsmaanssana
Wusmsihgthesnwuuwndnauaimsmemild
nnnsounuhludtheiifiseslsregiiusnasella
dnfiomansanasdautiudy wuluangdsend
dnifluwandgauasiilunziSeresamznaden®
lunenumsinunuzdeiiofaomss M
retinoblastoma WU pineoblastoma 2.4% *° uag
WU 6% Iu;j'ﬂmﬁtﬂu bilateral retinoblastoma *’

§Uae trilateral retinoblastoma #n73
wennsoilsadsudeug (iaunnsedl spinal
metastasis 1UNEAY N153nIUTEABUAIE
systemic chemotherapy 341U craniospinal axis
irradiation %58 intrathecal chemotherapy

UBNATBINNMTIATIUIIUA 280041

4/AT DHOSTHS VALLIN

- o a o % o
sUn 7 @nndeery 3 YinwuunwnderaSes
ety LanYsERaNRILABSWUA B UTBINT
MudhesnnunauluduasuSnm suprasella

NNEUNINTAULBINITINEINIUTIE

1. danszan asmnaudmansanudaiadld
AaudNUae TD 5/5 - TD 50/5 adiaudm
Walafusedneeeasiiiu 6-12 Gy
Fanszanaziiedulssann 18-30 Laaunaa
MIsnMesed swsiulanmsvannmaiia
289m3me59dly retinoblastoma (ewenEx
Tiaudnldsusidianiige

2. TN@MEANDEAY NMTINUYBIRENINALAN
Venauilal@3usadan anterior field Tnaawe

g aw o



dlausinadedinnnii so-55 Gy. M3 shield
dauhmaztheanamzunsndauile

. Keratitis and keratoconjunctivitis Wunme
unsnFaunInmsmesaditimemunih Gy
anlamaiialadlvaulddnmlusasiinmeded
. Retinal vascular injury anufiaun@azwula
NN lasusd 40-50 Gy udsinazluvily
msvauiindely dudinussdgeda 70-75 Gy
retinal vascular damage JNWUSINAUNIIE
Lﬁamaanamﬂummqﬂm visual loss 389310
ganszan®

Orbital Hypoplasia S983ziinasansiaseyves
nszgnuhauaznszgnlumh Taamssuda
msisgranszgnndidludnazwuldide
lasusedusmauiios 25-30 Gy® wazane
unsndauaziiniuannndrly orthovoltage
beam radiation (flatfigufiu megavoltage
beam, Imhof uazame WuNSNEiHadams
La‘%:yLaumeaqns:@naﬂwqﬁﬁ'ﬂéwﬁmLﬁmﬁﬂu
funguilild$used (p< 0.001)uazargmaudin
youziildFusidasiinadannuguusslnamme
aiinegiaandy 6 Wau © uananiidud
enucleation tadiinadomMsiadgzastho ms
Anwmlugtheiisandionn retinoblastoma
wumsld orbital prosthesis zdienszdu
msR3nyiulazeenszgniimwasan enucleation
%399IAU external beam radiation
Secondary neoplasm ré'ﬂ’m retinoblastoma
fsaadiandimsineasilomadsdomsia
nziSerfiansaslasgiamsafasifinguay
52621981 Draper uaranemanuguanisel
vaenzalugihe Retinoblastoma iy 29
fi12 U uae 4.29 7 18 U 45 Gl

hereditary retinoblastoma :3ilaniaiia
g a d ' P | v @
uzriiafdaesgendy B dendeeny
germline mutation ¥4 retinoblastoma tumor
suppressor gene (RB1) cumulative incidence
a s} =
22amsiianzien 50 Ynwugeda so% lu
. . 4 .
hereditary retinoblastoma luaizi nonhereditary
[ o X a9 v
WuLiien 5% 6a3UuR 8 wazelthanlasu
ms3nnmeisdeeigiinsaimafiausGigenh
vl M v o g @ o | <
{nlailasussdsnm aaguii o osteosarcoma 1l
a o pa| ' | &
wzSwilafigesiwuissige yananianawy
p 2
soft tissue sarcoma 84, melanoma,
pinealoblastoma NztSueunwa: Hodgkin’s
. 4 4 "
Disease srzamasnwulszanm 10-20 U
MaINI33nE retinoblastoma #57897UNS
a Vo AJ Yo o
Anwmsiia sarcoma luglhenlasused
e 1 A e Yar ar
INHINUNSEEINRREVNAIIN Lo SUSI T
& ' X . d o v vy
aunlugithe retinoblastoma wamsunugthe
a 4 ' wa a
weSeiinduq 7 wuhaldmsaimsiia soft
tissue sarcoma HANUFNNUSAUUSIIUSIE
an vo P ; = o
nlasulag relative risk zgafia 10.7 whidla
USinasadinnnd 60 Gy * Abramson 518y
msdnmdaunaslugihe bilateral retinoblastoma
A a9 ve o @ P
816 18 wuhgtheilasusidsnwiiiaay
v J < ISl vy o A
uasnh 1 YasligudinmsalvesnzSeiianass
a AJ Yar ol J LAl KJ Yas o o
lusdnanlasusdgeanhfihenldusidsnm
e i 1 o ° el aa ‘J
w1 Usenwildeaanneada luaned
va ¢ =1 LAl M v @ [ o
auamsaivaszslugithenldsusadnaeg 11
o M v o ' ' [ @ o )
fulilasusadladunncreny degun 10* %
dayasanamnanatieuushlugle hereditary
. < IJ Yo r
retinoblastoma AIMANAEIMS ISedSh Ty
V1 A:J v U <4 a v I
wihenogdaenn 1 Yuasirsanlvead
iialureuaundiery 1 U



8 &

51.0% (26.2%)

& &

[

Hereditary Retincblastoma —

N
B

Cumulativa Incidance, %
3 8

Nonheredilary Relinoblastoma
i

5.0% (23.0%)

[} 5 10 15 20 25 30 35 40 45 50
Timo After Retinoblasioma Dlagnosis, y

w | .
Tugfthediu Hereditary uaz Nonhe
reditary *°

®
40
Rediotherapy —
35
2

26.5% (£10.7%)

No Radiotherapy

o 5 10 40 45 50

15 20 25 30
Tima Attor Retinoblastoma Diagnosis, y

d =l o HJ \ el
sun o WisuiieunaeaNNdsnmaasnms
- P X .
iz Swdanaaslugithe Retinoblastoma *

p=ns

6 P = 0.0045

Proportion

Freo of Tumor
4

2 — Nol Padiated
=== Early EAA (<12 ma.)

— Lulo EBR (>12mo.)
[

[ 5 10 15 20 25 30 as 40
Aga (in years)

= oy A9 v o '
3Un 10 uamnazaseRthelusueildsusidde
o a a d
amﬁ’]ﬂ’]ﬁLﬂﬂNng\i'ﬁUW‘ﬂﬁﬂq o

a3u
a3
v LY s
Tagasy wwaliulumsinen retinoblastoma
% A L YV
Tutagduweneuiazidusnmagihelilasas
] A o .
aNLAENNIIM enucleation War external beam

radiation therapy laalviiflu chemotherapy 53

L% " 4 v U
numsinmawizilaun cryotherapy, laser
photocoagulation #38 radioactive plaque therapy
YV A = 1 d' ar
Tugthenlsaduinndunhieslimsynviame
d o o 0w e v o
NUANELANUIUA external beam radiation a1y
v e
MIsnimanzan iwszansaauqulsaly
yauzideniui isthebidasgaydegnanll
Tudszm ﬂlﬂmﬂ'ﬂlﬂ retinoblastoma dwlnaj
ssnwuunndluszeziilsaiimsgnany msiiusam
mbianamleasudeen MetnnmMsAUNLANY
s v Cd a s Y o
duWuszesnisiialsanu RB1 gene mslvien
wuzihgiheaaanaug@liunsunisasian
DENFUNTN DALY IALIFINITONTIANUN L LS
lanudszazusniSuuazausotiusnmanly
gtheld
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Preliminary HDR nasopharyngeal intracavitary insertion
with a modified Rotterdam nasopharyngeal

applicator (RJ1) at Rajavithi Hospital.

B Apichart Panichevaluk,M.D.,

® Yongyut Kongthanarat,M.D.,

m Paranee Sahatjesadakul,M.Sc.(Med. Physics)
Division of Radiation Oncology Rajavithi Hospital

Abstract:

A high dose rate Iridium-192 brachytherapy machine has been installed at Rajavithi
hospital in September 1999. Nasopharyngeal intracavitary insertion is a pupular technique in
brachytherapy practices so the new applicator (RJ1) was modified from originally Rotterdam
nasopharyngeal applicator (designed by Prof. P. Levendag). We found that this applicator is
easy to apply and require only topical anesthesia fot the insertion. This silicone applicator

snuggly and comfortably fixed to the nasopharyngeal mucosa.
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Introduction

Nasopharyngeal cancer is a common head
and neck cancer in Asia. It is the seventh most
common cancer in Thai according to
the incidence of Ramathibodi hospital (1).
Radiotherapy plays a major role in the treatment
of this disease eitner with external radiation
alone or combination with intracavitary
brachytherapy. In the past brachytherapy
usually was given in the recurrent cases,
therapeutic salvage of local failure after ERT can
be achieved with intracavitary irradiation of
the nasopharynx(3-5). In the DDHCC
Rotterdam, intracavitary irradiation has been the
method of choice for boosting at the primary
(6). Wang (7) reported 146 patients with
primary T1-T3 of nasopharyngeal cancer a 5year
actual local control 91% for boost by means
of brachytherapy versus 60% for boosting by
means of EBRT (p=0.0002).Pryzant et al (8)
reported that in 53 patients with recurrent
nasopharyngeal cancer, 5 year disease-free
survival of 44% for brachytherapy versus 14%
for EBRT (p=0.019) and a 5 year overall
survival of 60% for brachytherapy versus 16%
for EBRT (p=0.029) were observed. In Thailand
there are several types of nasopharyngeal

applicators in clinical use namely oral approach

metallic nasopharyngeal applicator, intranasal
approach rubber tube and plastic nasal tube. And
also there are several techniques to apply the
applicator either direct intranasal technique
or posterior nasal technique. One popular
intracavitary nasopharyngeal applicator
is a simple silicone mould, the so-called
Rotterdam applicator, inserted by posterior
nasal technique.

A high dose rate Iridium-192 brachytherapy
machine has been installed at Rajavithi hospital
in September 1999. Nasopharyngeal carcinoma
is a common cancer at Rajavithi hospital
so a new applicator (RJ1) was modified
from originally Roderdam nasopharyngeal

applicator .

Material and Methods

1. Silicone tube with a outer diameter4mm.
and inner diameter of 2mm.

2. Primer and adhesive.

3. All the treatment were done in out patient
setting.

4. HDR Iridium-192 Machine by WD-HDR
Remote Afterloading System for Brachytherapy
(GUANG Weida Medical Apparatus).(fig.1)

5. Treatment planning.



Figure1. HDR Iridium-192 Machine by WD-HDR Remote Afterloading System for
Brachytherapy (GUANG Weida Medical Apparatus)

°There were 9 nasopharyngeal cancer
patients treated by RJ1 nasopharyngeal
applicator (fig.2) at Rajavithi hospital. Among
those patients there are 8 new diagnosed
nasopharyngeal cancer patients and one
recurrent case. The fresh cases are treated by
combination of external irradiation and
intracavitary nasopharyngeal brachytherapy
but the recurrent case are treated by using
brachytherapy alone. Every patients have to
see radiation oncologist for selection of suitable
size and shape of applicators. There are several

size and shape of applicators depending on

anatomical structures. The RJ1 nasopharyngeal
applicator can also be customized for each
patient by using silicone tube , primer and
adhesive. It can be clean and sterilized several
times. This device can be easily introduced
under topical anesthesia (fig.3) after that
subsequently anterior/posterior and lateral x-ray
film are taken for the purpose of orthogonal
reconstruction and the plahning and dose
calculation is done by computerized planning
system. The patient is then treated according to

the plan.



Figure3. sets of devices for HDR nasopharyngeal intracavitary insertion with

modified Roderdam nasopharyngeal applicator (RJ1) at Rajavithi hospital.



Figure 4. patient with RJ1 nasopharyngeal applicator

Result

About 5 months of experience in using

this RJ1 applicator we found that there are some

differences between RJ1 nasopharyngeal

applicator and rigid applicator provided by the
vender (table1l).

RJ1 nasopharyngeal applicator

rigid applicator provided by

the vender
Distance between 2 tube Adjustable for different Fixed
application
Outer diameter 4mm. 5.5mm.
Inner diameter 2mm. 3.5mm.

Price Very cheap (approx. 1us$) Very expensive (thousands of
dollars)

Material silicone Silicone

Suitable for Thai European

Table1 some differences between RJ1 nasopharyngeal applicator and rigid applicator

provided by the vender represents



According to intracavitary nasopharyngeal insertion procedure there are some differences

between RJ1 nasopharyngeal applicator and previous applicators (table2).

RJ1 nasopharyngeal applicatos

other applicators

during treatment

Procedure easy variable

Time to apply Very short variable

Material silicone Plastic ,rubber ,metal
Number of usage multiple 1-2 times or multiple
Anesthesia topical topical

Mobilization of applicator no probable

Fixation Fixed itself and permits good Fixed with balloon and difficult
geometry to control and some could not
fix
Isodose distribution symmetry unpredictable
Distortion on CT or MRI No Some especially the metallic

applicator

Table 2 represents differences between RJ1 nasopharyngeal applicator and previous applicators

Discussion

This RJ1 nasopharyngeal applicator is easy to apply and require a topical anesthesia and

that would closely conform to the mucosa of nasopharynx. It is suitable for Thai.
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Real Time Computerized Portal Imager for High Energy
Radiotherapy
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Abstract

The real time computerized portal imager was designed.and constructed in Radiation
Oncology Section, Faculty of Medicine, Maharaj Nakorn Chiang Mai Hospital, for radiotherapy
treatment field verification. The 256 x 256 matrix ionization chambers were used as the
radiation detectors. The analog signals from the detectors were converted to 12 bit digital
signals. A portal image was then constructed from these digital signals by a personal computer.
The obtained image with 64 gray shade could be adjusted for the desired windowing and
leveling and recorded for later inspection or comparison. Comparing to the image from or
dinary x-ray film technique using in our center, the quality of the one from our portal imager

was better.
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TANGENTIAL FIELD SETTING TOOL
FOR BREAST IRRADIATION

m Seni RARUEN, MSc.1
National Cancer Institute, Bangkok, Thailand.

Purpose/Objective:
To design and construct a tool for accurate set up and planning of tangential fields

irradiation in breast cancer patients.

Material and method:

A tool for tangential fields setting in breast irradiation is made of acrylic sheet of
various thickness using pin and arch principle. Two pins are set perpendiculary, and the third
one is set as a front pointer. All pins are set on an adjustable arch. The pins and arch set is
attached on the axis between two arms of caliper and on the caliper axis, an angle meter
is attached to read the axis angle. When the wall and ceiling lasers are aligned on the
perpendicular pins, while two arms of caliper are placed along the chestwall separation of the
breast, the gantry angles of medial and lateral tangential fields are determined by the axis

angle and breast thickness.

Results:

The tool is used to set up and plan for tangential field irradiation of 66 breast cancer
patients. The gantry angles of lateral tangential field, medial tangential field and the angle
between the two fields are measured and calculated by the tool. The results show that the
difference of measured and calculated values are within 0-2 degrees from the angles set by

simulator. No significant difference of right breast and left breast are found.

Conclusion:
A simple tangential field setting tool for breast irradiation has been constructed and
using at the National Cancer Institute of Thailand with satisfied application in accuracy and

practicality.



INTRODUCTION

Radiation therapy is an effective
treatment for early carcinoma of the breast .
The application for a primary local treatment for
early carcinoma of the breast acquires high
levels of local tumor control and good cosmetic
results. A number of important technical factors
have been shown to influence the likelihood of
fulfilling these requirements . Because of
the highly complex target volume irradiation,
breast with or without the reginal lymph nodes,
internal mammary lymph nodes, axilla and
supraclavicular lymph nodes, a number of
techniques have been developed to produce
uniform dose distribution for this treatment.
However, a pair of medial and lateral tangential
fields are essential to irradiate chest wall for
most reports 7%, ‘

It is very complicated to set up a breast
for irradiation without CT slices or other tools.
In this report a tool for set up and planning for
tangential fields irradiation of the breast is
designed and constructed. Using this tool, the
patient’s breast is. accurately set up with
simplified setting and somewhat less time

consuming.

MATERIAL AND METHOD

A tool for tangential fields setting in breast
irradiation is made of acrylic sheet of various
thickness using pin and arch principle. Two pins
are set perpendiculary on an adjustable arch.
The arch is attached on the third pin, which is
the front pointer pin. The front pointer is
divided into two parts, the lower part is adjusted
to set the depth of isocenter under the skin.

The pin and arch set is attached on the axis

between two arms of caliper, and on the caliper
axis a commercial angle meter is attached to read
the axis angle.

The tangential fields are positioned to
encompass the entire breast, lower axilla and
chestwall. They may extend to include the
internal mammary lymph nodes. To include the
nodes, the entrance of medial tangential field is
typically placed about 3 cm contralateral to
midline . The procedure for the tangential field
setting is described in the following sequence.

1. The patient lies supine on the
breastboard which is placed on the simulator
couch with the ipsilateral arm extended above
the head to avoid the exposure of primary beam.
The breastboard is raised up until the sternum is
parallel to the horizontal plane to make the
edge of entrance and exit beams parallel to the
horizontal plane and coincide. The midline
of the patient is also parallel to central axis of
the simulator. In our technique for tangential
fields, the inferior half of 45 degree wedges are
used to irradiate with fall off of superior half of
the beam.

2. The chestwall separation (a) is
measured by two arms of caliper of the tool.
The separation is divided into bisector by the
front pointer pin. The mark on skin for isocenter
is demonstrated at the tip of front pointer
where the perpendicular line to bisector of the
chestwall separation line and the skin intersect.
The thickness of the breast (b), the length of
perpendicular line, is determined by reading on
the scale of the front pointer when the arms of
caliper are placed along the edges of medial
and lateral tangential fields and the front

pointer tip is contacted to skin. At this setting



condition, the angle of tool axis which is the horizontal plane () is read from the angle meter

angle between chestwall separation line and the ( Fig. 1).

MEDIAL ~ ™

TANGENTIAL ~
NN N\
FIELD

s * LATERAL

\/\ TANGENTIAL
. \ FIELD

j a
HORIZ(OINTAL — — —

Fig. 1. Transverse patient plane containing the tangential field isocenter. The chestwall separation a |,
chestwall angle Ol , and breast thickness b are measured parameter. The breast thickness b is
perpendicular distance from the bisector of separation line intersects to skin. The angle d is half the

divergence angle of the width of tangential fields.



3. The tungsten wire is placed on the
opposite side of the beam edge. The simulation
film is taken at the gantry angle where the two

edges are coincidence. When the isocenter is set

at the marking point, the gantry is rotated to 90
+ O degree , the lateral tangential beam edge
shifts from chestwall separation line by 6, where

d is half divergence angle of the beam width.

O=sin', b
i

SAD = source to isocenter distance

Gantry angle for lateral field = 90 + O + )

To achieve the angle of medial tangential field, the gantry

is further rotated by 180 - 20 degree.

Gantry angle for medial field = 90 + O + O+ (180 - 26)

4. For a large breast, the front pointer pin
is adjusted to set isocenter at the depth d under
the skin along the perpendicular bisector of the

separation line. The arch is rotated by L, skin

(a)

= 270+a—6

marks for ceiling and wall lasers are pointed
at the tips of perpendicular pins, and b is the

half width of the beams. The setting angles are

obtained by the same calculation (Fig.2).

Fig. 2. Set-up geometry of the tangential fields using the tool (a) for a large breast. The distance b is the

perpendicular of the isocenter to the separation line, while d is the depth of isocenter. Points A, B are the

points of the edges of medial and lateral fields entrance and exit. Points C, D are the reference points for

ceiling and wall lasers alignment. Fig. (b) is the set-up geometry for half beam block.



RESULT

A tool
breast irradiation has been constructed. The
caliper of the tool can be used to measure and
set the chestwall separation from 6 to 30 cm.

The breast thickness can be measured and set by

for tangential field setting for

front pointer pin from 0 to 14 cm. The isocenter

can be set from 0 to 5.5 cm beneath the
breast skin and the arch can be set from 20 to
70 degree clockwise and counter clockwise
( Fig. 3 ). The weight of the complete set of

the tool is approximately 690 grams.

Table 1. The difference of angles determined by the tool and simulator
n b(cm) medial () lateral () 0()
Total 66 4.21 T 1.19 1.03 + 0.83 0.77 * 0.64 1.17 ¥ 0.74
Rt breast | 30 410+ 1.13 0.87  0.72 0.92 ¥ 0.71 1.05 T 0.64
Lt breast | 36 4.31 +1.24 1.16 T 0.90 0.66 T 0.55 1.26 T 0.81
NS,p = 0.47 NS,p = 0.171 NS,p = 0.081 NS,p = 0.261
Sixty-six patients are set up by the (p 0.47 ). The difference of gantry angles

tangential field setting tool for breast
irradiation. There are 30 patients (45 %) of
right breast cancer and 36 patients (55 %) of
left breast cancer. The thickness of irradiated
breast is 2.3 - 8.0 cm, which is no difference

in means of thickness of right and left breast

and left breast.

of medial and lateral tangential breast fields,
and angle between 2 fields are determined
by the tool and simulator is ranged from 0-2
degrees. From table 1, it is shown that there is

no significant difference between right breast



(a)

(b)

Fig. 3 (a). Shows a complete set of tangential field setting tool for breast irradiation. Fig. 3 (b).

Shows the diagram, where A and B are the arms of caliper, C and D are the perpendicular pins, E is

the arch, F is the front pointer pin, G is the angle meter, and H is the axis of which two arms of

caliper, front pointer pin and angle meter are attached on.

DISCUSSION AND CONCLUSION

A simple tangential field setting tool
for breast irradiation has been constructed. The
tangential breast fields are treated with
inferior half of beam with 45 wedges by
the coincidence of edges of opposing fields. The
isocenter of beam is set on skin at the center
of chestwall separation of the breast. Simulation
film is taken while a tungsten wire placed on
the opposite side of beam edge and rotate
the gantry until two edges are coincidence. The
difference between setting by the tool and
simulator verification sometimes caused by the
curvature of skin and tilt of beam edges marked
on skin of patient. The measurement of breast
thickness and width of chestwall separation of
the breast to set rotation point on skin by the

tool helps to set beam dimension and direction

easier and safe time for setting. If the thickness
of the breast is bigger, the beam will be reduced,
the depth of isocenter is set by front pointer pin
and the arch is rotated by Ol. The medial and
lateral tangential fields are set by the calculation
when the wall and ceiling laser beams align on
the perpendicular pins. Treatment by superior
half beam may be set by the same modification
using o =0.

The match plane technique as previously
described by the others is reguired © ®® 9,
however, in this series it is not used due to
the sophisticate setting with the heavy and
cumbersome of cerrobend blocks. Using the
breastboard to make the tangential beam
edges parallel to horizontal line causes the
small gap or overlap of tangential field and

supraclavicular field. To achieve the perfect



matching of three fields, the supraclavicular

area may be irradiated by half cephalad field

as described by James, et.al."”, whereas caudad

half of tangential fields are also used. The half

beams are accomplished by using the

asymmetric jaws

available from modern

accelerators.
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Specification

Materials Acrylic sheet

Size : 7cm Hx 32 cmLx 285cmW
Markers 1.5 mm and 3 mm diameter Lead
ODI Stand 30cmH x 7 cmL x 26 cm W
Leveling 3-point w/bubble Level
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