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anvesfninnieiludesldinios deep x-ray
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uziRlasssdedafingluuudaudl w.e.2505
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SUTTATEIG

Mie5IdTnEIsuAuIATaeeSddan
%1lg Orthovaltage AB1ATOI Miximar 250-111,
250 kVp, 15 mA ¥03U5En GE ldiasesiiann
1 2505 audsll w.e.2517 saflunem 12 3
lasdalavurasniaing 7 viaaa

Orthovoltage (deep-therapy) units 1iu
139N IEWENIUTEWIN 150 kVp-500 kVp
(mostly at 200-300 kVp) with tube current of
10-20 mA. Mzsslndls 250 kVP, 15 mA.

o v o P vaa X A A
wazive Wldanasnansaadldduilebono
= =2 w v ' & dq o -~
ang Wdeald filters 619 Bafildoguinde
Thoreaus filter (Usgnouaie tin, copper,
aluminum) laeldszee SSD 50 cm.

Ty lumslEieses Orthovoltage ivane
Usgms: dgnnalumsmeggnezateen, Bunased
Neantioy, A bone absorption 110 uazil back
scatter 311AME AU lumMssngtheudaze
dedlfnameu Uszana 10-15 wiiluuday

' a v oAadan v a a

1 mnzlinasidnlaedenniioaniag
25 r/infl RdeRAnluIuhImevsedna
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back scatter 998 skin reaction Lﬂuﬁmmﬁﬁaa
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fioungi3aflogdn  Differential absorption U84
Sdluileenil density safuiianalagmme
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$adum@ 200 1@ 3 bone absorption
1.9 1MY03 soft tissue

S9duu1@ 300 1AW 3 bone absorption
1.4 YDA soft tissue

lavoadrndy i bone absorption 1.03
1WY4 soft tissue

fiheilldiates 250 1037 Aowilesenty
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4 146 usa MimsSnuzisaneglndnszgn
ﬁ@diﬁdﬁ recur Yed tumor Q'TEJ w“ia'laiﬁmﬂﬁ
bone necrosis 19
Vv o o/ Ad' VU d’
Jodnanlszauvasldiases ortho-
voltage NdAgdnetNAsIAToNduUoy Tgym
naealeNBITIdIAL/130Y9 high-tension H130
MvidoaryaganaAsIaznu ¢ e35871910
1 1 ) =
AjmW uazerlranineassime iunalde
aefihenlasumssnmnlifaseriu vaudesds
Tungamwa deo vnaudddhlanin sdiiaies
Muadegiguiu 10509 GE. Uldey 12 1

udthanlasunmssnemesd

Waewaesimue 7 vaen (Vaiuvaenay
35,000 U)

Tl w.e.2512 fiaseq superficial
therapy (findn 1 16509 f0IASEY maximar-
100 YO9U3HNED

Superficial unit hueseaensisdiild
WAINUBETZ6U 50 kVp 84 150 kVp 1dnssud
5 mA 1§ added filter 910 1 mmAl U 1
mmAl + 0.25 mmCu 1% cone sz8¢ SSD 15-
20 cm. 1¥Snmdaiiogiu 9 19u uziSefomils
basal cell carcinoma USINIMTIHIBAUMSIAR
keloid vidarhda (e

12512 ‘f: Vlﬁaﬂ‘lwmﬁla radiation therapy
Tagiamzde ndrssyas suiufinsuifien
fiedldinteamesed 4 wea (lagifulaifidnd
1) USMAlaeuwass iNNBYas o 1Bed v

vitho¥adsnulalsieses orthovoltage
G.E.250-11 ag 12 1 ldagumsldsadinulu
szuz 10 DusnBiFamsed 1

T w.et. Suads Mgy UL Mmnuneu
ms¥nmmaviua | SnnTaoieieemeted | Aldisifonsne fieseuds
2505 258 3397 1 -
2506 140 2028 41 5Y2
2607 247 3147 36 2
2508 349 5269 78 -
2509 426 4603 102 1
2510 375 5324 87 R17)
2511 577 6168 101 -
2512 458 5747 161 3
2513 323 2816 104 7
2514 235 2253 64 137!

WITUNT downtime Uszanal 25%
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7 n.4.2514 1816589 Orthovoltage ¥o4
 Shimadzu 250 kVp 15 oo 8n 1 1A3e4 150
A w.A.2521 v 75 wasunasalmina
MuA 3 viaon

T w.¢.2519 ﬁ'mm supervoltage Tag
Sufeiaieslaveadnnduiaiedusn T8O va4
Atomic Energy of Canada 9119 8000 curies
output Usza1al 150 rad/min (6 1M1Y84
orthovoltage ﬁ‘lﬂi?aq') AL 2.35 Emum
i osiiEelFegauilagiu

TuszesSunsnvesnsifiaioslauaadii
fivziiund vudeflldde anunganildsunndi
M dsne anzuwnemdans 1saweiuna
LA hley Awgwimes  lnsiyad
21915995101 fuuuy wasfinnnnsuinen-
FansMsuwng ngainma B4ldandae set up 89
5111?1461'1\'16] 1% calibrate output uugIhMSLE
1309 madiasha q TumsamalSnaseduay
uwsha o fsuthilumstamndile sunseiiafia
vausedlnianiumsiudennle
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1 w.e. 2523 fi:uqmlm Real radiation
therapy unit at Chiang Mai

Ho19158 Indaumesedsnyanensm
lnoasedo sAdmgy  waeInen Mmsiam
nefdveesandemsisiadthiadulyeded
sauy fihofstuaauiiduuay Se3uAnues
amegusedsnnieaaidfinaziaiecie

U w.a. 2527 Anlvd el udaade
g themiresedsnmnsnase suilumiioai
wlanBegheiuaile sanuiindhaene 1dlavead
wndaulmidn 1 1a%es wieniased simulator

T w.e. 2528 ldfndunsesilosldsy
amutemdennigadiu (JICA) feiades
linear accelerator 4 mV 1 L?ﬁlad, linear accel-
erator 10 mV W3eu electron beam 1 Lﬂéad,
%% high dose rate intracavitary cobalt dmisuy
Smuzidahnuagn iesesiieifeniu dosimetry
1 %9

HapmiAsafumsquaiaes linear accel-
erator SineanAIs ngmziaies 10 mv &
il electron beam #e Idagmsldnuiaies
lveymandsnugeluszey 3 Jusald ¢
M 2

swnumsliiaseasteymandanugilulsmennanmnsuasifoddni 1 2528-2530

7 iwses | dwouess | swouediiide | swowneiide | wedidug NHNYLNG)
fil¥isms Tu (10ew)
1985 4 mv 9266 1 1 0.4 13.8.-7.9.
10 mv 5562 3 46 (1.5) 18.8 W.A.-5.0.
1986 4 mv 18360 2 3 0.8
10 mv 14166 6 44(1.5) 12.0
1987 4 mv 6244 1 173(5.6) 56.9 H.0.-01.9.
10 mv 16211 5 42(1.4) 13.8 U.A.-6.0.
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vgzinal 31 1Heu 1Hy 4 A5 dNazidetiew

& ' ' A A = a & -
ASINNUANANIATDILEY 5 1HDUASY 1ATeY 4
mV l¥egoutl w.a. 2544 (16 1) 1389 10 mV
‘l%atuiﬂixmm 12 1 uag electron beam 1%la

sz 7 9

7 n.a. 2538 fadaiAieq linear accel-
erator Wi3ue4 Philips 6 mV an 1 Lﬂ%’ad ugl
dFoasoiiniedll mszaauiinheunaile
11 Ureuthgihudnlud apdlapmifeamsls
\w509 Philips fiffamsednadne

1304 Philips Ju 75-5 (6MV) Gulfnuaand éuil 2538

1 snouedel | Snowediilde | Swouhuiide | wehdud | mnwing
UIims
2538 - 5 11 3
2539 - 6 29 7.9
2540 39,840 6 19 5.2
2541 32,975 5 51 14
2542 29,120 6 25 6.8
2543 33,680 8 44 12
2544 38,080 7 12 3.3
2545 30,130 6 12 3.3

nnlumsndraniiuadd msldnuves
1304 Philips :uaseiids tuawizeinisi
@eiiu 1 T enmsnideidng dews fanansa
gonlaln 1-2 su. Iildhansu

: A Xe

19 80UYBIATEIHAD Electron Gun Uay
Ionization Chamber 81gmM3ldnundelszi
Tiey 9 G150 Tonization Chamber 1Wasuase
usntl 39 s1endszanal 2 wauum Isinld 19
d A A X Y
Aidedn asmildeumunan laUsznm 3 uau
v e mimdsinunzquaraaulasaiiaies
nelida 1 Wmudisasansalsladaeiiagin

U W.A.2544 1@5uanugIsmasnnnes
aanAnuLissgnaluneku 182 muievensau

szannugihaisduegann Jadeadoiin
ynsgnunlmidniNefinniAsedios o Al
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mawie ariuaulssnalag diilnam
danAuuNGgIa

artinnuaainiuuieiguna Idatiuayu
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1 LﬂéfNLﬂﬂ“ﬁlﬁéﬂﬂﬂﬁ')Lﬂ@%ﬁ?ﬁ@\?ﬂ'ﬁﬂ?ﬂ
38 (Computed Tomography Simulator)
2| 1epaenTIsTIanIMIMeded

(X-ray Simulator)

8 m‘s‘aus’aagmﬂwﬁqmugq

(High Energy Linear Accelerator)

4 wﬁ'mLéqaumﬂﬁm%'umsma%’qﬁmwwqﬂ
(Linear Accelerator for Stereotactic
Radiotherapy)

5| espadenldusfiniunsideinsnnunged
g4 (High Dose Rate Brachytherapy Unit)
6| IAsanoNTINE NS AT
(Radiotherapy Treatment Planning
Computer)

7| 1nTesiauazaiuauaannged
(Dosimetric and Quality Assurance

Instrument)

asfaaiinail Sufaduiedion
waeBmeu 2544 Hugaiatesiionsiadinmii
fuafivfigavosdszmaluvnsifade 1y
iesfiofilianunishmssneues Gadeted
A sz linamsininiiBetu neasidenves
Ayt lnodawicl

1. fetenmistinouiiameisasemsaoded
(CT simulator)
iuiadeciensisdaonfiaines veq
Toshiba U Asteion VF wuy helical scan &
scan time 1 sec/rev ANHAINYOI gantry ap-
erture 70 cm  filUsuunsuldnu 8D volume
reconstruction, CT Angio uagl¥ DICOMS3

export function lunsdedeyanuszuy
ABNNILADSIATOYIY

inSesionsisdaoniamesi gminnld
FhuiaTesiiaosmsmesed (CT simulator) @
uiedeansnvelsemalneildnudny s
NAMW CT g Wunn d53dsnmneannsammiun
Mumiifounzife wazeTeazii 9 fiogiades
vsnamefed ihlimsmeSidgndies wing
AU

2. 1AseuENTITITIan N8 (X-ray
simulator)

Wuiasousnsisd vina 320 mA,
150 KV 904 Siemens 34 SimviewNT @130
M fluoroscopic I¢ila image intensifier YA
30 cm fla9 (delineator wire) HlAdouTidasy
(Asymmetric mode) Tge 4 & Hhuedes
fiaansalinwaeseduudinea vlviaensa
Waudassaresedidunuulylsddu
(filmless) 18 ifuma3oausaluszimelng

3. m‘éauéaagmﬂwé’aamgq (High Energy
Linear Accelerator)
iin1eTea15901n1AYDY Siemens Ju
Primus A58 MaoUNS I 6MV 18z 10MV
HueSesfimuaudisssuuaesiamesname
fi collimator 1uuyy Multi Leaf Collimator
WA 1 cm SIuTavNA 56 leaves Yoyame
Tedvesfiheazgndsimissuuaenianesiaie
Do HueseameSdnilusunsufindeldane
Yedmatianuadegaluilagiu fo Intensity
Modulated Radiation Therapy (IMRT) uuu
step and shoot lﬁLﬂuLﬂéaaLﬁﬂwaaﬂszmﬂ
Lﬁmmﬂm‘émmﬂ%’aati’luszuumuqu
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Gr8ANRUADINIVNA s niludesdissuy
TURNLALATIVEDUNITANBSITVDILATONLTY
o
aymA (Record and Verify) Saiflulsunsuam
$ad5nw1 lFtuiinuazirensodoyamsusns
Jihe 1wy amsdieudihe, udaamwaieiad
903178, uaaInImmIInTEedTIINEag,
uiinmsmesad nagdedeyadihessrninaaies
VIMIFTI81ATDIN 9
o A 4' ngn/ v Aa o

wonnnsadlunen 1wsestldalviseddian-
ATOUNAINY 6,8,10,12,14,18 MeV @28 MmN
U1 d'd £ 1 é’d‘ o U aa d A
frhenidelsridesmesaddidnasen dlomd
Tasumssne thuesaadsdlumamileianinsa
mesidsidnasaule

é'o./ =1 Ce=] =l % w g

wenNHelgUnsalinnse (immobiliza-
tion) Hireuaiza3ed 1w Head rest, Breast
board, pelvic board, vacuum cushion dauslmy'
Wuveei3tn MedTec uaziaaedai9gUnsoism
AMB39F 15U Block cutting, shielding alloy

4. 1TeusveyMAnaIUmMAmSUMsMeTed
wmw1eya (Low energy Linear Accelerator for
Stereotactic R adiotherapy)
\fuiaTeeiseeynAved Siemens ju
Primus 1fuiaTesfimiloufiuiaseaisseyma
wisnugaiindnuudr udlfiamefidlvnou
w6 MV fifaquszasdesldifiuinteq
MuFidinmzqn (Stereotactic Radiotherapy) &4
wifhigudtidsnurdaiolumamiiofilims
Smmatiamemmzaald  uagiasesiiiszuy
MeFduuy IMRT ¢
LaseemeSadinmnzqail fiqunsalszuy
MeTTnwzyn ( Radiosurgery sets) i
130 BrainLab iilugausnlulssimalne ¥
$9dnmeqn 19U brain lesion, AVM #ihiang

]
=3

fzgnindeTsmseida dhudszneuiididey fe
micro multi leaf Aflvwanievesudas leaf =
5 mm, 5UVUeNNNAA (localization system) U84
Fouiisen uazlusunsneunumeied &
Tsunsuifozaninsa $u-d doyanniadosada
mMweesadeiee 1wu CT, MRI, DSA 1§ uédd
thdeyamaiilmiimsdeunin (mage fusion)
lrmdsdnm mvuasumisveuiiesen
& usiugrBaan

5. 1asesdenldusfuiundedsiasasiun
133:u348g4 (High Dose Rate Brachytherapy
Unit)

FuiaseailimsSaruuy Brachytherapy
I¢amsldus (intracavitary) uasmsiaus
(implantation) ifu1eeeveLTEM Nucletron 1
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SIMRT in daily routine - ¢fTBI.*

B J. M. Jensen, D. Hebbinghaus,
R. Schneider, B. Kimmig

Dept. of Radiooncology,
University of Kiel Medical School, Kiel, Germany

Abstract

I n 1983 our department started to perform total body irradiation (TBI) in a special
manner. To realize a homogeneous dose distribution within the entire body we used
individual hemibody compensators to deliver 12 Gy within 6 fractions, excluding parts of the
lungs, which received 11 Gy accomplished by an integrated lung block. Taking into consi-
deration the geometrical settings and possibilities, radiobiological sights and the comfort of
the patient we decided for a bilateral-opposing field technique. For application of 12 Gy and
11 Gy for the lung respectively, it takes an overall treatment time of about 25 min per
fraction (beam-on time; positioning of patient and compensator; verification). The mean
actual dose rate (= 12 c¢Gy/min) is mainly set by the primary dose rate of the treatment unit,

the focal-spot-midplane-distance and the lateral diameter of the patient.

This early technique was called compensated fractionated total body irradiation (cfTBI) or

nowadays, in a more fashionable term, sSIMRT (static intensity modulated radiotherapy).

The fluence matrix is calculated on the basis of a series of CT-scans, geometrical and beam
data, and subsequently transferred to an automatically working 3D-cutting and milling
machine. For compensating of missing tissue and density imhomogeneities an appropriate

material is used. Several QA-tests are done before treating the patient.

By changing the compensating material this SIMRT-system is also applicable to standard
IMRT, based on inverse planning, but with increased spatial and dosimetrical resolution

because of non-MLC technique.

Key words: Total body irradiation, compensators, intensity modulation

* Presented at 1st Asia Oceania Congress of Medical Physics, Bangkok, 16-18 Nov. 2001
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Introduction.

In 1983 our department started to perform
total body irradiation (TBI) prior to bone
marrow transplantation (BMT) as a precondi-
tioning regimen in leukemic diseases'. One
of the main tasks of radiotherapy in general
and in this specific case is to realize a homo-
geneous dose distribution within the entire
body to devitalize bone marrow and to
minimize immune reactions and various
side effects after BMT *°. The total dose is
set to a well defined value and a fractionation
course is chosen not expecting serious radiation

induced side effects.

Method.

To realize the above mentioned aims a set of
CT-scans (= 80 slices) is used to take into
consideration patients contour, inhomogenei-
ties and geometrical settings for calculating
and producing two hemibody compensators.
For the comfort of the patient during treat-
ment a bilateral-opposing field technique in a
supine position is used. A 15 MV Photon
(15MeV-X) beam of a linear accelerator is
used to create a homogeneous dose distribu-
tion along longitudinal axis of the patient. To
avoid the strong photon build-up effect a
2 cm lucite beam spoiler is placed close to
the patient’s skin to raise surface dose. The
influence of variable lateral diameter of
patient is compensated for by an individual
hemibody compensator. Several parameters * °

are taken into account depth of midplane,

specific absorption coefficient of compensating
material and geometric parameters. For lung
dose reduction from 12 Gy to 11 Gy an
individual block is implemented into both
compensators. This irradiation technique was
called “compensated fractionated total body
irradiation” because the total dose is delivered
in 6 fractions within 3 days by an actual
midplane dose rate of 12-15 ¢Gy/min.

The primary dose rate of 300 cGy/min is
reduced by focus-midplane-distance (390 cm)
and spatially modulated by the individually
calculated compensator to accomplish constant
dose rates within the midplane of the patient.
The reference point for modulation is the place
quoted maximum radiological depth or
minimum dose rate respectively.

The maximum cutting depth in styrofoam for
producing moulds is 7.5 cm or taking into
account the compensating material a modula-
tion value of -75 %.

For modulation and field shaping an appro-
priate material is necessary which allows dose
rate reduction of at least 95 %. The practical
application of an reusable material is under
investigation.

This technique allows to modulate the beam
within the whole treatment field simultane-
ously compared to recently introduced
multileaf-collimator (MLC)-techniques, such
as step and shoot or dynamic IMRT.

The characteristics of this dose modulation
by compensators forms the term sSIMRT (static

intensity modulated radiotherapy) ® ’. The
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cutting depth for mould production is calcu-
lated on the basis of CT-scans, geometrical
and beam data according to relative fluence
information. The spatial resolution, Sx,
depends mainly on cutting tool, the
dosimetrical resolution, Sd, depends on the
diameter of Sn-granules embedded in paraffin
used as compensating material and on cutting
accuracy (Sx = 0.4 x 2 cm? Sd = 1 %).
Production of moulds is done automatically
by a computer-controlled 3D-cutting and
milling machine ( HEK, Lubeck, Germany).
In contrast to MLC-based IMRT this tech-
nique allows high spatial and dosimetrical
resolution and subsequently extremely smooth

dose distribution.

Results.

Before treating patients several QA-checks are
done but just once on each compensator.
These procedure are radiography, measurement
of relative dose distribution, transmission
measurement, dosimetry of absolute dose
values and calculation of dose for reference
points. During treatment the position of
patient is controlled by verification films and
the dose is checked by in-vivo-measurements
with an ionisation chamber within the
midplane: AD==*3.5%; Ax==*1 cm. These
quality assurance steps show an excellent
coincidence between planning and realization
of treatment.

As stated primarily this sSIMRT-technique for

c¢fTBI should result in a low side effect.

The evaluation of the patient data proved this
assumption. The acute side-effects (selection)
have been investigated within the whole

patient group,

Table I Acute side effect

Acute side effect Percent
mucositis (gr. 1-2) 324
mucositis (gr. 3-4) 31.6
fever 10.9
nausea 47.5
nausea incl. vomiting 28.6
GvHD (skin, gr. 1 - 4) 21.2

and within the surviving group the following
late and chronic side-effects (selection) have

been observed:

Table II Chronic side effect

Chronic side effect Percent
cataract 3.4
cataract (children) 37.0
bone necrosis 5.2
cGvHD 18.2
interst. pneumonia 4.7
CMV ass. pn. 3.7
organ malfunctions 9.9
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Conclusions for the future.

As mentioned above this SIMRT-technique is
also applicable to standard IMRT based on
inverse planning and conversion of fluence
matrices into MLC-settings or movements. The
advantages of SIMRT are obvious. The
advantages are higher spatial and dosimetrical
resolution, shorter beam-on-time as well as
total treatment time also when compensators
are changed manually (which is depicted as
an anachronism in our computerized world)
applicable also on non-MLC-treatment units
(Cobalt-60-units) simpler quality assurance
tests and no treatment unit interference
during production of compensators. Beside
these draw backs of MLC-based treatments
there is another striking disadvantage. In most
TBI-modalities the patient is lying along the
diagonal of the field, therefore the technically
limited overtravel of the MLCs prevents it’s
usability in TBI.

All non-sIMRT-techniques show the disadvan-
tage of lack of information about dose distri-
bution within the 3D-volume. There is no
fixed connection between dose points as it is
realized in wedged fields or SIMRT-fields. A
compensator is nothing special than a specific
multi-dimensional wedge. Handling of SIMRT
can be speeded up by simple automatic change
of compensators. Hereby treatment times are
reduced down to standard values (5-field-tech-
nique, 2 Gy = 5-8 min) as well as beam-on-
times (= 2.5 min) which might be a positive

aspect in radiation protection. And last but not

least, practice shows that down-time of a
linear accelerator is outvoted by MLC-faults.

In contrast to computer-controlled IMRT
applications the sSIMRT-solution meets one of
Albert Einstein’s demands. Make it as simple

as possible, but not at all simpler. =
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Study on Carcinoma of the Uterine Cervix Stage IIB and
llIB treated by Concurrent Chemotherapy and Radiation
Therapy in Lopburi Regional Cancer Centre
during August 1999 to July 2001

B dunw umiadluwyad , wau. 0. (Fdsam )

Abstract

s tudy on carcinoma of the uterine cervix stage IIB-IIIB treated by concurrent Cisplatin
or Carboplatin and radiation therapy in the section of Radiation Oncology Lopburi
Regional Cancer Centre between August 1999 and July 2001 revealed 16 patients with
curative intent. Patients with stage IIB were 12 cases (75%), and stage IIIB were 4 cases
(25%). Mean age was 45.4 years old, ranging from 34 to 53 years old. All of patients were
started with external irradiation by 6 MV Linear Accelerator for 5-6 weeks followed by
1-2 times of MDR brachytherapy Cs-137 RALS. Cisplatin or Carboplatin was prescribed
concurrently with external irradiation. The acute toxicities (hematologic and non-hematologic)
were only grade I-II in both regimens (grade II hematologic and non-hematologic toxicity =
43.75% and 0% respectively). At 3 months after complete radiotherapy, 93.75% of
patients had clinically complete response. The minimal follow up time was 11 months and
the maximum was 33 months (median 20 months). Local failure rate was 12.5% (6.25%
if excluded out-field failure case). Distant metastatic rate was 12.5%. 15 months disease
free survival were equal in both stage IIB and IIIB patients (75%). Major complications
(grade 2 or 3 side effects) were 18.75%. In conclusions, the patients in this study had good
local control and survival with this regimen of concurrent chemoradiotherapy while only

minimal toxicities were observed.
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uzisathnuagn fAgifmsaliflududuans
younzalue Tz duiugans uewsm seann
nziSsvouioyinsmagn uazuziieild Tae
wutlszanal 12,900 sl invasive cervical
cancer 1) a.¢1.1988" FalunquuzifeveseTens
fuiufantianuntl wzdahnuagawiiiuid
FBaranulussezSuusniildnadiuaznaign
(Pap smear) 1 1¥en3N5a9599M Precancerous
lesions waglimssnmroufiaznmeniu inva-
sive cancer 1 aanaiamsmIUANlsn uazan
daamsmnevedgtheldedienn

Tuszmalne uzisahnuagniiglifnisal
Hususuriwemeztdumandgaiomue Tng
wugielvilssanm 5,462 9o lull aa.
1993 giifin1salgagaognaniainieves
Useind

SadsnmAunumardglunmsSnngihe
ngifathnuagn Seamsalimsdnenldlu
ynszozveslsa Jugiuilnusidsnm qudtlos
wazauaNlsANzIS 2.awy3 Aadansinm
Atheuzisahauagniszanailag 250 e Tae
T¥msfnmfansumesidediauiel (Tele-
therapy / Brachytherapy), 218398359uA0n1s
Fdn, mesidnniumsldeuaiithia (concur-
rent chemoradiotherapy), uazmsiveniaiinga
1M (induction chemotherapy) fouMIMB3Id
Tunguitheiifimsuninsznoveslsaliadon
thindesuenges nszgniBansmi (para-aortic
and left supraclavicular lymph nodes) %nmn
WUABUATITNE

dmsumsligedsnmitu ssssneudae
mMameiadnnmeusn (external beam radio-
therapy ) SaufuMsldus (Brachytherapy) aziiu

211 Remote control after loading system “fﬁ
d115080 radiation exposure FBUWNEGUAZ
il ldnneuunuldldsuas wiildegih
Cesium-137 Sufuasiuiunsidilisanns
uriSinasedluszavihunany (medium dose
rate)  fiflFogluguitieafunazauqulsa
wziRdmgima, daadunsiiuiend, uag
Tsanenina laAanUINNING I AULU 15U
POAINTANMNINGNTY, NINYIFBTIV -
uasund Wudu wudmsls Medium dose rate
dvsumsldus Tnalundvesmsaiuaulsa
|wiziiwe q fiu Low dose rate Tuefin uaz
Til@ifinnadaifsungihe
unuIneeteLaiisiafildsaniuns
meFailumsinundiheuzisahnuagn laiins
Anedaumsnarenanuandteluszesn 2
nazszozh 3 aaen 40 Tiehuan Tuszezusn o
msldenaiithialuniondumsaisdeddala
nalaiifiuiivhweloin edlsad lussezhindi
prusnitlfinsAnsSeuieuludnasves
Prospective randomized trials ﬁﬁﬁﬁmﬁd 6 U
3o FauSsuifieumsinndihens Sahnuagn
grumsmeseduazldusuainesod19feIny
fiheddldsuenafithiafifl Cisplatin Wuday
Usznou vselasuen Hydroxyurea sauliums
Me5ed law 5 U 6 nasdTodnann uaadlv
uisenuuanaeeiitivddgmaedia aan
dednsaanlemalumsnduuluiveslsald
84 30-50% 1ilel¥ Cisplatin $mfumsmesed
fifisanamidfetoilaeda i B
(The National Cancer Institute) Y94U53ind
uamm finamsansnlifianuuansheethaiite
Sdguestiadeing

o X g = d a
TIUNURAVUN ﬂglﬂuﬂjiﬁﬂy’]ﬂ\jwaﬂlﬂﬂ
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?Tuﬁnﬂmﬂﬁm Cisplatin %50 Carboplatin 39%
TWiumsmesed luftheuzdahnuagnszesi
IIB uaz B o 1uiadsnw qudilesnuuas
AUANTIANLIST 9.aW5

%] d
ngilszasn
= o VR g

1. Anpnavesmsinedtheougisan
wAgnsTEsh 1B uag MIB unsumsinmiaie
MM e3adsImAveT Cisplatin 30 Carboplatin
AouMsldus Cesium-137 RALS Tawgns
Response rate, Disease free survival uag
Failure rate

2. AnEINAMzUNINFoUNNsT U dULaY
ITULINANTU

AwaiunsAnm
1. gihe R
enuiifumsdnnlashiondilhouzde
hauagnszesil 1B uag 1B fifvnavesfon
nziRlidosndt 4 su. Swau 16 o ldfums
nmmefidinunhuivenaiinie o usd
Sn quidesfiuuazaugulsanzida v.anys
FausiFoudaman 2542 fq IADUNTNNIAN
2544 ftheynnelasumsitedehidungiGahn
mqﬂiﬂEjm'sﬂwmw%uﬁ]avlﬂﬁgaﬁmawaﬁ%En
Msutessezvelsals  FIGO classification
1985

2. MITNH

2.1 MsaysIdneuan

2 | nﬁ' o = YL V-1

Hihemhin@ne azldsumsmesadane
uon (Teletherapy) fIBIATBNIIBYNA 6 MV

) 1 = &I 'lﬂ' o/ 4

VTS D4LBINTIN YIIaNUNNTZAUNINE1S
Uszane 17x18 MW, uag 11.5x18 e

%3. W AP-PA uag Lateral field muaéy
Y3na5adsam (Whole pelvic dose) Uszane
4000-5000 cGy (block midline ¥#&a321n 4000-
5000 cGy Fufivvnavesdeunzide) Taome
$a8%uaz 200 cGy $1u 5 aededad
lagazare AP-PA field Tuiuiums,we,qns
Lateral field Su83ans, wgaud uazazlv para-
metrial boost $19#l lesion 84 5600 cGy lu
ety [IB uay 5600-6000 cGy luszez 1IB
(&9 block midline 3£y Lateral field)

2.2 mslgnafiiingia

Tusghaivimemesed flhondasne
wldsuenaitntaniuglidie Tas Regimen
ildozdi 2 uuy fe

- Cisplatin 76 mg/m® weulu 5%

" D/NSS 500ml IV drip >3 $3Taq Tuduusnuay

fufl 22 vesmmesid Tnofidoulven sl
hydration #2® IV fluid 2 s, sufeauld
21RuUTia 5-HT, antagonist, Antihistamine,
Dexamethasone uagviadlvien a21¥ Mannitol
uag IV fluid 8n 1 das

- Carboplatin 150 mg Wanlu 5% D/W
100 ml IV drip W 30wt luSuusn, Sui 8,
$uil 15, Suft 22, Tuit 20, Fuit 36veamImY
598 Tneiineulfennsl¥ifivsenudaauldoron
i 5-HT, antagonist iy

Aeuliafindazasivesiades Regi-
mens 3LMNMINTIGAIGUA CBC, platelet
count 4ag BUN, Creatinine ifiograinaifes
Yeae, aAnuansalumssuevesdihe naz
Faomianadrafiesdu q lugndant Tae
14 Miller (WHO) uag CALGB Expanded
Toxicity Criteria ummama%’nyuﬁlmﬁﬂ

Hematological toxicity uaadlumsg A
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Table A

Treatment modification:
Toxicity Activity

RT Chemotherapy G-CSF **

Grade 1 continued continued -
Grade 11 continued delayed -
Grade III delayed delayed* -
Grade IV delayed off prescribed

* 1ag an dose 1UU 75%

d%50 Renal toxicity a1iszéiy BUN,
Cr lwdeageniwnfidndes (Grade 1) vzl¥
Hydration sunhagznadugssaudndenz]lvieniad
thifa d18lu Grade T 30U vsfmsonanlien
wiithiinlugtheneiy

2.3 msldus

lausuuy Medium dose rate (dose rate
fi point A vaugvhmsdnmoglugn 200-250
cGy / hr) $oieses SELECTRON #afians
Fuiunfadiiy Cesium-137 If1aToeiiouuy
Modified Fletcher-Suit applicator Tﬂﬂﬁlu
Uszanou&Uaii 8 veamsinen Tnemmia dose
i point A whify 2100-2600 Gy iileldusifies
asufen wazhiy 2600-3200 cGy wleldus
doensavinefussine 10-14 Su WBnadadi
point A FIuAUMINMBIIEIAMBUBANIIAL
6400-7100 ¢Gy Uas 7600-8200 cGy 1iield
usniluazdesnsamudey

A5 IMS3AE1A8 MDR Cesium-137
RALS 31 fustedldihenenlulsmeninag lag
Inueuneuiuldusssanieduiiioniaiy
droauazlauuus i, 14 sedative

** prescribed in febrile neutropenia

drug,iaganmsadedihendon IV fluid ands
ourhdaludTugstu nouldusfilhennne
zgnaNeIday (General anesthesia) Wag
Retained Foley’s catheter wdamnldinsesile
uay gauze packing elfinszosriessnin
sources NU rectum Wag bladder ud» &:J:‘IIJ’JEJ
wsgnéoluiiades Simulator iiete X-ray Tu
v AP oz Lateral Liioasiageumisves
Applicator 082 dummy Uag Film X-ray 390
dhandna dose rate i point A wazinalu
msldusdeieses THERAPLAN 500 lums
Tdususiasade

3. MIAAMNHANITINH

129U IAUNANTABUANBIADAT
She1 3 ifounaIINAUgAMIINE 1aZasIe
famumamsinemn 3 ifevlugiavilsdusn
qn 4 Wenliliiaes uazyn 4-6 1Heududii
anniudiuly

msamn ashlasmsasasamediil)
nsasamely uasmsaTnfiiasdu q iy

Radiographic studies NIDNTATIINNY B
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Q’ﬂaae‘ﬁaaaﬁadmsﬁ Failure of treatment
wldsumsitiesvnn tissue diagnosis uay /
N30 radiography 1% chest film, CT scan,
radionuclide studies

M3UseIRUAIE Local failure 939y
NaWUMIINEILAI0E1ies 3 ey dnniy
distant metastases MH1BAINISHTIBATUL IS
nszngeonliusnguengiu

mMsdsziiunzunsngeuluszozen
(Late complications) 9¢1% Kottmier’s grading
(1963)° il

TABLE 1 Number of patients in each staging

AUl 1-3  #NTIAN-SUANAN 2545

Grade 1 ANNUusiee SnmIdlgen
MUIMIAME

Grade 2 Ho1msUaun viseiiden
ponIUABITnEIA lulsIWeILIe visedaald
blood transfusion

Grade 3 fnmzunsndoufideudlude
MIHIFA 1B rectal stenosis, ureteric stenosis

Grade 4 1§ fistula formation

HansANE

A. Sausdaman 2542 fa nINIAN 2544
fhesau 16 nefithandnm \Wudiheszez
IIB uag 1B sauaaslumsed 1

STAGE NUMBER OF PATIENTS
1B 12 (75%)
II1B 4 (25%)

v ] 1 A o = = (R ' o |
‘Uu'lﬂ?JENﬂﬂ‘HNmNsluN“ﬂ’JEJ'ﬂu’]N"IﬂﬂE'] ‘USNTJU'IGIYLJJHE]FJWJ'] 4 %N, ﬂdLLﬁﬂ\ﬂuﬂﬁN‘ﬂ 2

TABLE 2 Tumor size

TUMOR SIZE NUMBER OF PATIENTS POINT A DOSE
4-5 cm. 7 (43.75%) 6400-7000 cGy
5.1-6 cm. 4 (25%) 6800-7000 cGy
> 6 cm. 5 (31.25%) 7000-8200 cGy*

* fihe 2 918 la5umsldus 2 a5s Point A dose ( External RT+ Intracavitary brachytherapy ) =

7600 & 8200 cGy Hvavesnou 7.5 & 7 cm, histology S squamous cell & adenocarcinoma

ANANU

Hiheonguil fengsevin 8453 T dneny 41-50 nnnhesenilsvesdihename

Nvaziduasanaaslumi 3
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TABLE 3 Number of patients in each age group

AGE NUMBER OF PATIENTS
31-40 2 (12.5%)

41-50 11 (68.75%)
51-60 3 (18.75%)

‘ﬁﬁmaqmaémﬁaﬁwumﬂﬁqﬂﬁa squamous cell carcinoma, large cell non-keratinizing

type QM50 4

TABLE 4 Number of patients in each cell type

HISTOLOGY TOTAL

Squamous cell CA, LC, NK 13 (81.25%)
Squamous cell CA, LC, K 1 (6.25%)

Adeno CA, WD 1 (6.25%)

Adeno CA, MD 1 (6.25%)

fiheSueuaiiluudas Regimen uaadlumsaf 5
TABLE 5 Number of patients in each Regimen

REGIMEN TOTAL

Cisplatin 8 (50%)

Carboplatin 8 (50%)

B. fihenfumsinm finadraifesnannsanulad Taefl 7 nehsnuiludesdouszoznanlu
mslieniaiioanly e nszdu Neutrophil eund1 1500/mm® udlififihoselafifinashadoddy

FEAU 3-4 faundnalumsan 6
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TABLE 6 Acute side effects in each Regimen

REGIMEN ACUTE SIDE EFFECTS NUMBER OF PATIENTS
TYPE GRADE
Cisplatin Hematological 1 4
2 4
Non-hematological 1 6
9 -
Carboplatin Hematological 1 4
2 3
Non-hematological 1 7
9 -

Hematological toxicity iwuazifunadna
= a gj =
WAealusEay 1-2 favua lngazwuansiauas
Waldenrm udlinuangindaideamud
a84la (grade II toxicity= 7/16, 43.75%) d
Non-hematological toxicity ﬁwumﬂﬁqﬂﬁa
1msnduld leenwuludihe 10 519 (Regimen
=) 1 A 1
az 5 Ny) seaadllAvoimsmemad Fwueg
3 sillaen Carboplatin (grade II toxicity=
0%)

C. mevidamsine fiheiniumsasfiaau
wamsinm Tasfiszeznatiosiign 11 1heu
uazuiiga 33 ifeu (median 20 o)

fihefiaviug 16 118 nuhil 3 1§eundmndy
gamsinm fide 15 e (93.75%) filinuses
Tsal¥fi#tu (Clinical CR) uagfineidieafinudeu
Lﬁa%waqmﬁaag (Partial response) Taendlu
fiheiiflvnavesfeunsiaiithnuagninldidu
N'mﬂ‘uﬁjﬂmd 7 ). Histology iy adenocar-

cinoma uagl@suen Carboplatin regimen

| : 4 .
MITNN 7 UedA9 pattern of failure UATMINN 8 LLIMINTZZYDA]5A

TABLE 7 Pattern of failure

LOCAL RECURRENCE

2/ 16 (12.5%)

METASTASES

2 /16 (12.5%)

BOTH

0/16 (0%)
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TABLE 8 Pattern of failure

STAGE Local recurrence Metastases Both Total pelvic Failure
IIB 2 /12 (16.7%) 1/ 12 (8.3%) - 2 /12 (16.7%)
I1IB 0/4 (0%) 1/ 4 (25%) - 0/4 (0%)

Hihuszes 1B il local recurrence 2
518 18usnilu adenocarcinoma YNALEURIY
ﬂuéﬂmd 7 cm 193U point A dose = 82 Gy
(ldus 2 ﬂ‘?ﬂ) waz Carboplatin regimen 3
partial response W& Time to progression = 5
ifou daudnneiiiu squamous cell carcinoma,
large cell, non-keratinizing type 9U1%@ 5 cm
16150 point A dose = 65.5 Gy 5aufiu Cisplatin
regimen éﬂ’mﬁ complete response ﬁ 3 1hDU
MENFRVMITNET uaH out-field failure BF1IEU
lower vagina ¥ 8 Ifoundsumsine dm
v3nonhauagmindd Sedgmsludmumis
ld5unsanesed 2zl Local failure rate =
1716 (6.25%)
éﬂ?aﬁﬁ distant metastasis H 2 9@

histology i squamous cell carcinoma, large

cell, non-keratinizing type uazl@3u Carboplatin
Flantazadasmiumsmeadiag nousaiy
éﬂﬁ&l‘izﬁla’, IIB ¥11@ 5.5 cm, point A dose =
68 Gy nutluiitedeldfmilauSa peri-
neum 3 Time to progression = 14 1fou
audnneudihesyes B va 6.5 cm, point
A dose = 71 Gy fimsuwnsnszneliiien §
Time to progression = 13 1feu sg”,ﬂaﬂﬁy’qam
s19/13fl local failure usioela (Total distant
failure = 2/16, 12.5%)

fheTiamuaiivnnsdinen flssznand
iFineglavnannlsa (Disease-free survival)
whitu 12 / 16 (75%) laoiilu
jihessey IIB = 9 / 12 (75%) uassvey [IB
= 3/ 4 (75%) MUMAU

7 15 1fou

D. AMIZUNINEOURAD rectum 50 bladder naAdluAITIAN 9

TABLE 9 Complications in each staging

STAGE GRADE 0 GRADE 1 GRADE 2 GRADE 3
IIB 9/ 12 (75%) 1/12 (83%) | 2/ 12 (16.7%) 0
IT1B 2/ 4 (50%) 1/4 (25%) 1/ 4 (25%) 0

TOTAL 11/ 16 (68.75%)| 2/ 16 (12.5%)|3 / 16 (18.75%) 0

AMgunsageuszazeidy major complications (grade 2 ¥i5e 3) WhAy 18.75%
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79130

mahenaiihiaunldsiniumaesed
annunanuaanhenaiithiasllaigu
subclinical metastases NogAmeusnUI AN
598 wennnil SeoiaSugnsAusedsam
AILATTLIUAIAN 9 19 additive cell killing,

. . 1 4 =~ [l 1 =}

synchronization Wilsaduzi3unegluiisiney

1 o v v = o/ Q’j 1
aueiaSdlaalu cell cycle, visefudanmsson
WBNAUIDIVBIIBATNZI5991n59E (repair of
sublethal damage) msldguaithiinsndums
Mmefdsmmnsan ldvansis wu IWenaiiauasy
ABUMIMB59E (neoadjuvant chemotherapy) 1%
o1 lUnSanfumsaiesed (concurrent chemo-
radiotherapy) vselvaauiuly (alternating
schedules) ugimslvonaiithialuwsenfumsme
v A A ' v Ve g
5@ Insanuninalumsmuoaulsaladluzise
1hnuagnszezgnan (locally advanced stage)
ileamnninaidiugnivessidsnm, livihlémsme
Saddeasuieanly, nazanlemanisifia cross-
resistance YodwadnzId Hoymveamslien

) o ) a da X o v,

Tudnvaziifenatrudsamifatufugiiens
ABUTNGa

griadivanihnleivarvsia 15y
hydroxyurea, cisplatin, fluorouracil (5-FU),

I8¥ mitomycin. Piver wagaaz ** 189U

MINEIIF3mAVYY hydroxyurea ldmadlu
Huaeuzisanuagnszezqnain (locally
advanced stage) L¥UIABIAVIIHIIUYDY
Gynecologic Oncology Group (GOG)® wu
fienzisahauagnszes MIB-IVA #ild5y
81 hydroxyurea 33AUMSMOSITHNAMNTI AN
fidnhmsmesidedaiion (complete response
68% VS 48%, progression-free-interval 13.6
VS 7.6 Lﬁau, median survival 19.5 VS 10.7
ifiew). Cisplatin ifuenafifldnamsneuaus
Adiflelsanduiliud nazilelvdmfumme
Seziinardiugnivessedlvhnniulaenszuy
migfuéj\i repair of sublethal damage waziily
hypoxic cells sensitizer ’
flagtuilfimmaaesiiilu randomized
trials WsuIRBUsTHINMIMeadsuiuenai
thifaisl cisplatin 1fuduilszney Aumsay
Sidethaifioaviieriuiuen hydroxyurea lugthe
uzi3nhaungnila 6 13T (M3f 10) e
93 Gynecologic Oncology Group (GOG)*®
Aihe 388 1o 58y IB-IVA uWisuifieusening
nguitld¥uen cisplatin uag 5-FU $aufums
Mod Aunguitfuen hydroxyurea WuUNgGN
usni hematologic toxicity Wesni uag over-
all survival rate in11 (63% VS 47% iis 1)
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Table 10 Randomized Studies of Concurrent Chemoradiation in Cervical Carcinoma

Fist Authior {ref) Chems | No. of Response Rate(%) Survival(%) P value
therapy |Patients| CT/RT | RT | CT/RT| RT

Chemoradiation VS RT alone

Piver 1977 (IIB)® H 66 74 44 <.01

Piver 1977 (IIIB)° H 60 52 33 NS

Piver 1983° H 40 94 53 .006

Hreschyshn® H 90 68 49 [19.5mth| 10.7mth| <.05

Wong'° P 64 74 80 | 56.4 52 NS

Morris'! PF 386 73 58 .004

Keys' P 369 84 68 .008

Peters'® PF 241 81 63 .01

Pearcey™ P 253 59 56 43

Chemoradiation comparison

Stehman®® H 139 82 66 NS
Mi 157 76 61

Whitney'® PF 188 50.8 018
H 200 39.8

Rose'’ P 176 64 .002
H 177 39

Rose!” | PHF | 173 66 002
H 177 39

Abbreviations : H= hydroxyurea; Mi= misonidazole
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NENUYDN the Radiation Therapy On-

cology Group (RTOG) " gjihe 401 916 5382
IB-IVA wSsuifisussninanguitldsue
cisplatin uag 5-FU sauAumsmeiagd Aungu
NMeIFUUY extended-field (MeoTulyGanS e
para-aortic lymph nodes) WU&Wﬂ’stJLLi AN overall
survival rate ind1 (73% VS 58% 7 5 1) Tae
M151% chemoradiation aANa local failure rate
ey distant metastases

I8NUYBY GOG Bnatunils’” Tauus
ftheszes [IB-IVA 575 918 1 3 ngu nfSey
= U 1 Ad' o A a/ Yo
Weysgrinngunaesadsnduldsuven (1)
cisplatin danviazasy, (2) cisplatin, 5-FU, hy-
droxyurea, (3) hydroxyurea WU survival rate
YBINGUN LTy cisplatin TandAnTInguily
i (66%,64%, uaz 39% muae) uag local
failure rate Avieuniime ﬂaiuﬁvlﬁ%lu cisplatin
261A8 AziinadnuAsInmsSariesni

1 dl Yo %

nguildsuen 3 @

uennil GOG dunmsanylugihe
ngishnuagnszes 1B Aflvwnalng® Wiey
Wisusgrinnguinwsedsnmeduden Aungu
Nl¥en cisplatin dazasaswlufuamsme
98 wdmudaemsmh hysterectomy Meaeang

' oA A A ;
wmmquﬂﬂmmmw pathologic complete-
1 = 4 L= 1

response 1NN WAz survival rate AN (82%
VS 68% % 4 1)

189UY8Y the Southwest Oncology
Group (SWOG)™ dihe 268 718 38 IA2-
A fiflu high risk group (nodal metastasis,
parametrial extension, involved margins of
resection) MYVEIINHIAN radical hysterectomy

1% a ' | A v aw 1

ud wIeumsussnnangunlisedsnueths
1y funguitlden cisplatin, 5-FU sawldAy

v U dy %4 = a/ o A
mameiad (lunquil aglvenaiimendimesed

v A & o & I .
ATUUEIDN 2 ASI Tl 4 A3Q) Wuh survival
rate YOINGHNIMENANINTUAY (81% VS 63%)

318911910 the National Cancer Insti-
tute vOUsEIMAUANIMN™ file 253 91b Tzuz
IB-IIA Miilu high risk group (Walvajad 5
cm, positive pelvic lymph nodes), sz IIB-
IVA ulfguiiisussninnguinlasue Cisplatin
dlanviazasaluraemedsd Aunguitlaiused
$NE1DE1ABT WU 1- year local control rate
liuandniuedeiitvdny (83% VS 78%,
p=0.37) uag 5-year survival rate AlduAnd1g
AU NI A IR (59% VS 56%,
p=0.43)

] g = [} ]
aglsiamu namsanwdiulug (5 ran-
» . A S Y ! 1

domized trials) BdK18A1 1,800 318 WUN
Temailsaeznauiiilmianasedaiifuddada
30-50% HolTad@inuisannven cisplatin
nWSsuisuiumsmesadesrauieinewasldus
drumsldedmdusiumesu 5-FU visesuail
Tmigfioongnsilu radiation sensitizers 19
taxanes, gemcitabine §4A9FBINMITANEIAY
aollfaselominezldsuisufupnadiafea
wazelgine gy

IAMTANBINHIUNINDIYT USHuen
cisplatin ilgnapamssnyazeludi 200-240

2 ddl b o tﬂ' 1 v =4
mg/m® nazlunsalnliendidusindiedaazan

g a 2
vnaeldas InmsdnelavandSnavesn
cisplatinaqi1@e 25 mg/m? aodUanyt USunouen
vanuaszana 150 mg/m® (Ivien cisplatin 7
1987) " wuhlilenuuansefumsmesadedha
inenauldus
=S a/ dy v 1 vV

Teaunsdnmatul e uyelden

cisplatin 11 2 @59 A4ae 75 mg/m? v¥hafu
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Uszanes 3 dal USsnaieianua 150 me/m?
uiwuh Winamseeuauessemssnendinn fihe
nnnelifiseslsaliivumerdaumsinuud 3
1@ioU (clinically complete response) HIWBIT1Y
Fefiwu local recurrence # 8 feumenas
WMs3n® uaziilu out-field failure Sadhe &
‘lﬂwuﬁﬂ’f}&l‘ﬁﬁ distant failure Sluﬂ’sj:uﬁvlﬂy cisplatin.
msfiny local control Aevdhegeerniiiunaves
dose density 3nifendos drunathadosiinui
srozfvumailusshaivhnsmedduaznadng
\Resszezennin daulvaifuifies minor
complications Mﬁ?u

Tugihenguitld3ue carboplatin $amfy
msmeFadiu mnsalioTldiawudiheluuas
fhouen flesnnmamsenldohiginnuas
natudeedmaduldenfondendhales ms

e carboplatin 311Funu cisplatin Tumsnn

JiheuzisnhnuagnimiumsmeSedtiudals
[~ d' 1 1 o = 5 dy
Thiluwsvanawhlain nanamsanen luasaiinvg
¢l ﬁ;}:ﬂ’m 1 51993 local failure (persist tumor)
wazgileNH distant failure N3 2 MNooglungui
165081 carboplatin Begmilowiagdesniings
d' 1Y E i 1 oA L 1 d‘ i
nlden cisplatin aglsid firenguitlaen
& =1 A:’(dd 1 1
carboplatin Tums@neniiniimsneuauesneudng
@ (7/8, 87.5% CR) uazinatnaifeaadsuingios
RN NAFBIMS IS suNUNaMSSNEUBY
g1 2 yilatlzdeslddnudihomnniuuas
msanENTu randomized trial fio 1.
szyzvadlIanaaItamIgRaINYedion
nzSlldelnezieglndifes samtimsunsnsene
voalsalldselyizbuseginilng Perez et al®®
vlﬁﬂ'::ﬂ b-year actuarial survival Wa@uUYIK
aa ) ~
A recurrence MANILYLVDITAGINTINN 11

TABLE 11 MIR 1959-1977 Incidence of Tumor Recurrence

Stage | No. of cases | 5-yrsurvival Pelvis Pelvis+DM Total pelvis | DM only

IB 281 87% 2 (0.7%) | 16 (5.7%) 18 (6.4%) | 22 (7.8%)
IIA 88 73% 1(1.1%) | 10 (11.4%) | 11 (12.56%) | 14 (15.9%)
IIB 252 68% 22 (8.7%) | 22 (8.7%) | 44 (17.4%) | 38 (15.1%)
111 212 44% 31 (14.6%) 45 (21.2%) | 76 (35.8%) | 39 (18.4%)
IVA 16 - 3 (18.7%) | 9 (56.2%) 12 (75%) | 3 (18.7%)

M 2HUlAN site of failure 5
anudnRusRuszozveslsaodiann dihefi
zozyadlsmnnniiilenmidiia pelvic failure g9
ni1et1adaian waslenafiazny distant
metastasis ALRNINNTUTI
euatull wu total pelvic failure
16.7% (8.3% in-field failure) lugjihoszes 1B

uaz 0% ludtheszos B Tuwasd distant
metastases WY 8.3% uaz 25% 7 15 1Heu
menaaumssne Tudihesyes 1B uag IIB
muddy udilesnndnnudihetiosinn uas
szezanlumsfamuramssnsndaiooiiull
Redaliomnsauanaldluaisil
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NATNLABNTZZE1IUBINES NEY dMSY

1 o dy o/
a8 nsi5unuagniufussusvedlsa,
Yainasedndiheldsu, mafiamsmeisduas

Tdus, msSnerumsiige msldenad

1109 uazlsasandu q Perez et al'® lasiusiu
major complications ¥83 LDR system

uanalumsn 12 uay 13

TABLE 12 Carcinoma of the uterine cervix : Grade 2 Sequelae (MIR 1959-1986)

STAGE
IB IIA 1B 11 IVA
Total No. of patients treated | 374 124 314 271 18
No. of Complications 46(12.3%) | 16(12.9%)| 40(12.7%)| 25(9.2%) | 1(5.6%)

TABLE 13 Carcinoma of the

uterine cervix : Grade 3 Sequelae (MIR 1959-1986)

STAGE
IB IIA 1IB 111 IVA
Total No. of patients treated | 374 124 314 271 18
No. of Complications 23(6.1%) |18(14.5%) | 38(12.1%)| 29(10.7%)| 2(11.1%)

Tuneamaiuil wudihefiinadaufe
328281 grade 2 04 18.75% (liwy grade 3)
4! 1 8/ !I) LAl o/ a
#adoutnam uazfiheszes B nWudanMsLAa
late side effects leiganfiheszey [IB viall
eswngiheldsuFnasidnanh Ingiawy
DEEINTIN parametrial boost UABINNTIUIU
giherloy uazszeznatlumsfinmunadadu ag
v k4 a o/ A a 2V
gadlinandndnszaznila Tumsfamuguatg
= 1
WReNszezeIse

dyduazdotauanug

1. msmeRdsaesmiveuaiivhie
Cisplatin %3 Carboplatin Tuihaeuziethn
uagnIzzgnatn (IB-IIB) reumsldus

NAMIABUEAUDY (response rate) N7 Uaz 1-year

local control rate g4 Inofinadaifssseni
ms3nmdeudiacm

2. M3lden Carboplatin gwileuingdioy
A1 Cisplatin Tuuduss local control rate uag
disease-free survival Ltdlﬁmmﬂﬁmnuﬂ:ﬂwﬁau
Hatlos uazhilddoamsziSouifounamsinmn
vosiaded regimens Sa8aliianansassald S
foavhmsanyiiu Prospective randomized trial
Tusnnugihefnniusiely

3. msl¥ien Cisplatin Tums@nuni i
mslia 3 dilani Sedeudramnzaudmiy
fhednngiiithuedlna sufludesingnnd
Tulsswennasguds uagliviin work load ma
mswennafumsiidedfemadua Pnaen
l#lavsmitiosas wazwamsinegluinaai
fifiann
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4. M3ANEND4 Failure rate, disease-free

survival U@ late side effects ApaMIEthedm
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§1e191Ue 128
nsSnugilausifelgundiaaeaziia Choroidal
Malignant Melanoma®idinnzinuifigd @28 High Dose
Rate Iridium—-192 Brachytherapy 25 Interstitial
Implantation

Interstitial Implantation in High Dose Rate Iridium-192
Brachytherapy for Treatment of one eyed patient with
Choroidal Malignant Melanoma.

B oima wiilsBiansal W.u.
whedsng Iawennanyda agumwumuas

Abstract

case report of Radiation Therapy in 55 year one eyed woman with Choroidal
Malignant Melanoma by using interstitial implantation technique of High Dose Rate
Iridium-192 Brachytherapy. The result of treatment is satisfied according to tumor control

and good quality of life.

UNANED

i waumsinngihougisalgugivesnsiia Choroidal Malignant Melanoma é1# High
Dose Rate Iridium-192 Brachytherapy lasmsilausludihendgalngery 55 Tidionn
dhaden sldnansinsianslunismvgulsanazgiheliqguanuniiaia
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VNI

Choroidal Malignant Melanoma iy
g Qd’ d' ' (1.2)
nzigupiinnuinngamelumueading
MTItINeAaud1981n 1ileainsaslsain
WUUT A IUYAILaLMsNIZItadudaarinms
raa @ Faliamzunsndou wazenanaliinms
uwsnsENevedlsanennifihonwuunndd
o [~ Alal ) 1 A‘
midlsaduinn vennniididesnsnlsadiile
J0AHNIAIAMTUNI NTL BV 1TANS 159917
DIDIZOU 19U NISUMUN NziSaen Gatums
FNUTZIR MIATINTNMY 1BABITY AISATIIMN
AMIUNINTZPYR9 A lUATA9RaiaN NNty
AIATIVAADIATIINNG 2 919 e ld5ums
ey msensisdasuiinesianudida @
mnzninsuieglse swavesdesungii
mMIgnatnvesdeunziiy Nellvnadeuiinga
floatiuainAn 3 uy. Wl ns$nw Choroi-
dal Malignant Melanoma Hsefunalsis &
Tneilingussasd Aeannsasnunlsalvmena
) = Aaa ‘i‘d s 0‘3 - Vv =
uaziholgaumwdiang deiumssasded]
msinsanauislamsnzandudihe msshdn
enucleation Lﬂums%'ﬂmﬁﬁﬂuﬁwﬁ’u ugidasing
snwdnnatedsnldnanazernvzivnzanly
Hiheoudazsne 1gu msihseds (observation),
. v v 4 v aw U Ao
photocoagulation, S985Aw1 #I59ESARNETINTT
7 seld @emssaelaemsnededmenensiia
Idoumaniiseq (External beam irradiation
charged particles), 115379 Plaque brachy-
therapy Wudu msne Plaque brachytherapy
st omnnlumansUgiia "2 ydag
lsfimu High Dose Rate Iridium-192 Brachy-
therapy Taw Interstitial Implantation aen

4! !ﬁl o o/ o/ U
vilnausahinlslumssanlsadanannluung

Tomalad Fuihiauslumeauatiuil

Neudithe

neine ¢ o1y 55 T o13nwiudie in
Tsawennaedazing Memiendesy q i
Tdfienmsthe eem wazaTu laifivhwin
fnan Lillle

Yizifedn 5 Tneulasunskida
enucleation mM419F18 1fiewn trauma uag

secondary glaucoma NlsaweninaaSaziny

Fnazvunaulumiitansuazsamn
N15ATIVT MY
K179 looked low socioeconomic status

but healthy

HEENT: not pale, left eye with prosthesis, no
lymphadenopathy (g‘ﬂﬁ 1)

Eye examination  Right eye Left eye
VA 20/70 none
Anterior segment
-eyelid normal normal
:conjunctiva normal normal
:cornea clear none

:anterior chamber deep, no.cells  none

:iris/pupil no mass, RTL none
:lens NS2+

Posterior chamber
:vitreous clear none
:fundus hyperpigment dome

mass at nasal to disc
10x12mm.
no retinal detachment

disc and macular normal

Chest: heart& lung normal, no breast mass
was palpated

Abdomen: no hepatos- phenomegaly
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(4
B

Vv

319awLiienu Choroidal mass at Right eye

N13A5IIMUDNBLTE
Chest X-ray: no pulmonary infiltration
no cardiomegaly

no mediastnal mass

CT chest: no lung mass

no lymphadenopathy
Mammogram no evidence of breast mass
Ultrasound abdomen  normal
Ultrasound Righteye  choroidal mass with high
initial spike and lower
internal reflectivity, 8mm.
thickness, no subretinal
fluid

CT Right eye choroidal mass at nasal to
optic nerve, 10x12x8mm.
in size, no extraocular

extension

MINTRNNHBIFTIANS
no occult blood
CEA 2.5ng/dl

(normal 0-2.5ng/dl)

Stool exam

Blood chemistry  normal

Jewgane  Larged choroidal malignant

melanoma in one eyed patient

Ui 1 waasdihenfiandwandii Choroidal mass way
miwde 5 Yneuldsumsida enucleation midreiiiesnin

trauma Uag secondary glaucoma NsaneuasSazing

MI3NH

Hieldsumsneendausiin General
Anesthesia fiveardn Tsawennansdiauasld
SUMSHIAR temporary disinsert medial rectus
muscle Iﬂﬁﬁl’ﬂ‘h’mwv}ﬁ Lﬁ'mN surgical clips
muvenvesteuNziald Hailienselomnlums
nuveuiwamsiaslSinafdiigndenas
wingh ndwntildhmsile Flexible plastic
catheter 98413 iridium-192 vinALdUrIgUINA1
YBINO 1.1 1. MU 3 L3100 sclera lnovio
udaziovau 5 uu. vnuA (U 2) ndsn
fiuhthel CT right eye iflagehumisyaatio
TﬂUmszﬂzmwwae@ﬂﬁmmaﬁﬂﬁwauwmm
founzBeiiannsanswldnn surgical clips 71114
1 (qUi 3) wimnthahiihellamnedsam
Aswenna emmamnmitldlumsiam
Tnoinasedildlumsinen 10Gy fiszezmema
vouIATIMUTNNeLwaeeuNz i usTTlde
us Iridium-192 #ila High Dose Rate NNLATOS
GammaMed 1 12i (3Uil4) wdmniasamsli
$o@ Idhthoanvosrnda Tamenaneia e
191 Flexible plastic catheter 48443 iridium-192

290 Uag 15U medial rectus muscles AU
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(9)
FUii2 n uag v uanamsilvie Flexible plastic catheter 49913 iridium-192 vwaidurguinaaves
vio 1.1 un. 9119 3 vierSian sclera Ineviousiazviovhaiu 5 un. yuuiu

()

¥ _ : o gaww B4 d
JUN3 A wag ¥ udAN surgical clips MuvevYeIfoUNZIEAld WiliNelszlomilumsinny
vouivamsneslvilSinasadngndesuaz g

(n) (v)
FUM 4 A yazy ugeanmwiensisdiasaensmumis surgical clips finalifurie Flexible plastic
catheter Y8413 iridium-192
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MSAAMHAANITINE

UM 5 waaamsliFadanug Iridium-192 %ia

High Dose Rate 9111#384 GammaMed 1 12

JihelasumsfamunamsSnvuiiuszey 91 12 Weunsntdannifion nawniuiafamy

HAMITNEIYA 3 1Hau FINAUN1INTID ultrasound right eye waz CT right eye 90 6 1foU

NANMIAAMNHANTI AR LEAINI M TINAIAD 111

1 week 1 month 6 months 12 months 18 months
Follow up | Follow up Follow up Follow up Follow up
Visual aquity 20/70 20/70 20/100 20/200 20/200
(VA)
Extraocular muscle All All
(EOM) movement - direction All direction All direction All direction
Gonjurctiva mild mild injection with, mild injection, mild injection,
injection injection excessive tear no discharge no discharge
Eyelid skin normal | dermatis |Hypopigment scar | Hypopigment scar| Hypopigment scar
cornea clear clear clear clear clear
Sclera normal normal injected injected injected
Anterior chamber No cells No cells No cells No cells No cells
faid mass is the |Mass is slightly| Mass is decreased | Mass is decreased | Mass is decreased
IS same size decreased in size in size in size
in size
Disc and mascular normal normal normal normal normal
Ultrasound Choroidal mass is | Choroidal mass is | Choroidal mass is
. Not done | Not done i ) ]
Right eye 8mm. Thickness, no| 8mm. thickness, no | 8mm. Thickness, no
extraocular extension|extraocular extension [extraocular extension
CT right eyeT (confirmed Not done | Not done r.nass is decreased in | mass is decreased in r.nass is decreased in
by ophhalmologist) size about 8x8x6 mm |size about 8x8x5 mm |size about 8x8x4 mm
radiation scleritis is cataract right eye is
e tr?atmem © Bone hone Dl treated by steroid treated by PE with
the patient due to y
orally and topically IOL
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sl

uz139Ugugfivesmrwiia Choroidal
Malignant Melanoma Lﬂumﬁm‘/’iwuﬁaﬂ Tu
Uszmdlne ulihiimsSnumaneds udmsdnen
HUhedmnninelaen1skida enucleation
wnzlszmdlnelifinsecdiomeidaouen
‘ﬁﬁﬂi‘ffﬂqmﬂﬁﬁﬂszﬂ (External beam irradia-
tion charged particles)uazlaifin1311e Plaque
brachytherapy umﬁaamnﬁﬂmﬁﬁuauaﬁ
finmfeifissthauior mnlsziagiamaiile
5 Uneu éi'\af?uLﬁ'anﬁqﬁ’ﬂqﬂszmﬂﬂumﬁ'ﬂm
Tsail Aoaunsa¥nulsalimena wazHihedl
AunmFiaia dafiSedimsSnefimsaniuid
Wlamnzaufudihonei Slsmenansia
fims¥nulaglFiases high dose rate iridium-
192 brachytherapy 3imslszgndnisinulag
1435 interstitial implantation Inams¥nunldms
24 surgical clips MuvBUYBIABUNZ EIID
UsglomTlumsiinnuveuisamsiinslvisine
Sedifigndoanazuaiud Binakdildlumstaw
W15a Msilavie Flexible plastic catheter ¥84
W3 iridium-192 vnaidurigudnatsvesio 1.1
NN, PWIU 3 VoS sclera Inevieudazvie
e 5 1n. minuiu Sutedinandesiansen
ninnmsldus iridium-102 Meilfiheneiild
Jumsieia temporary disinsert medial rectus
muscle Insinyunwnduay #oaidy medial rec-
tus muscles AunaInldus iridium-192 1d39
safumagnenuldinsonly%d 10 Gy @
SZIINEAINYOUIIATINTIVIINYBLIUAYDY
founziSaissaduderniniy wazimsaamu
namsinendihoogudeiios nuhfeunzided
PAEnaY dImsineasy 1 Weunnms
A370 eye examination WazliMIAAMuNANs

fnemn 1 1Reunaen ueINMIAsIR ultrasound
right eye uag CT right eye ¥aaMssnAEIATY
6 iounuhdeuilvinaidnasdmdmnaam
namssndefiszozinan 12, 18 1ieunds
MssnEwuNAouiivinaldnadn danzunsn
Forfintu wudh Wunnzunsndeudeunay
1 1APUNAIIINSABIAB conjunctivitis 4AZANIY
unsndeuiseds FuiniRanszoznaminnh 6
LABUNAINIIINYT @D WU hypopigmented with
scar ﬁ medial eyelid skin, radiation scleritis,
cataract UfotelsAnINANIZININFOUGINGT?
nauwndannsaudledgmlddiela

asil
mMs¥nuiaenzisalgunivesmeiia

Choroidal Malignant Melanoma @78 High
Dose Rate Iridium-192 Brachytherapy 75 In-

.. . Aa £ = o
terstitial Implantation NMVAY7 UM
o s 4 % [~ A 1 & &
n¥lsgygnd BanamsTnenduniiwelaned
Weswndthefiaundeiiosihaienr duiudie
ussgingussaedlumsinulsail Aeannsa
fnunlsalimenia uasiiefiqauawdinig

o nddyd =) s Al L) =
MITNBIDUNHANUIMINZENNU e wihazd

e/ gj a/ &l o + 1

AMgunsAgeunaRsundunazisesae uan
ansaudleilemla

naAnssulsEA A

N:'ﬂ BNUYDVBUNIZAL Professor Gyorgy
Kovacs ¥niimiae Brachytherapy w3
Christain Albrect Hospital, Kiel University
104 Kiel Uszmeiwosiiu 7 Iduuzhifhunn
melumsimndiheneiieged wiewtainnu
msSnnethaladsa neunmddesmi dmegns
osfilssiinguandnyinen lsawennansia
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mﬁm%'ﬂmﬁﬂyuﬁ:ﬁﬁq%mwﬂa\a Multi Leaf Collimator
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( Efficiency Comparison of Multi Leaf Collimator and
Lead block in Radiotherapy Service )
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Comparative 4 Methods of Tissue Air Ratio
Finding of Breast Contours

m ladnwal Wuguw
mheSdinyinazuz593men mainsedine:
palZUWNEAmIans uM1Ine1aeiFea Iy

Abstract

Purpose : To compare the TAR among 3 methods with standard method for work
analysis.

Materials and Mathods : 100 contours of patients’ breast cancer by simple random sam-
pling the patients during 2000-2001. The data are performed by experiment. ANOVA
statistic analysis are used for mean test and method of Scheffe are used for analysis of each
pair of methods.

Results : 1t is shown that TAR values finding by the method 2 are different from standard
method at the level of 0.01 statistic significance, but TAR values finding by the method
3 and 4 are not different from of standard ( P > 0.01).

Discussion : The results are very useful for determination of TAR values, more conven-

ience and less time consuming in breast cancer.
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Tangential Technique %291l W.A. 2543 —.2544 duaded1s 91udu 100 Tasesia msadiv
mslagnaassma TAR 90 4 35 msianeil¥ada F-TEST (ANOVA) ifienagaus
wAvuagnadeudinds TAR T19GITMINIBITNSVY  Scheffe

wamsiiATIZy : Fmsmen TAR Tagdsi 2 UANANINIBINATFIU (P < 0.01) drndsnism
M TAR $edsh 3 uazisd 4 uANANNNIBINATHINeg N hifitudagneada (P > 0.01)
efiloma : msma TAR Tae3sis uag 351 4 HhAsfasmnuazsindy aunsalfumis
NasIula
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NAMIIATIZH

MsNA 1/ TAR awnandigiheildannnsm 438 (N = 100 Tasess)

35mMs @1 TAR
X SD. Max. Min.
W1 STD 0.8066 0.0346 0.8838 0.7240
T2 Mo 0.8918 0.0381 0.9855 0.8003
T3 M, 0.8213 0.0355 0.8992 0.7242
a4 M, 0.8068 0.0351 0.8855 0.7143
msnﬁ 2 ¢ TAR @ildnams 4 53 audedthe (N = 100 1a3e519 )
35Ms @1 TAR
X SD. Max. Min.
1 STD 0.7947 0.0355 0.8742 0.7212
T2 My 0.8713 0.0400 0.9631 0.7581
3 My, 0.8085 0.0384 0.8894 0.7059
B4 M, 0.7945 0.0361 0.8726 0.7200

NAMINA 1, 2 wuhe TAR imandsi 4 fienlndidsunaspusnniign sesasnily

1 { =Y H 1 U A v =Y 4' 1 1 1 lﬂl ¥ a
A TAR #1vna1n35n 3 due TAR imlean 330 2 dauand19ainel TAR fAimleannds

MATPUNINTGA

MW 3 wamsitansianuulsluiieSeuiioudr TAR munansmdihoflden

MM 435 (N =100 lasede)

VGNP RHIGT R belTR df SS MS F P value
TTNINAGH 3 0.4970 | 0.1660 | 128.11% 0.00
melungu 396 0.5120 | 0.0013

HATIN 399 1.0090

*seautivahag 0.01



56 % NIaIaANTIdTazizSvInewicUTEvAlne O 8 alufl 1.3 unTrAN-FuanAN 2545

MmN 4 namsiiangiauulsisiienSsuiisud TAR dwieddihedimldon 4 53

(N =100 Tas9519)

unaeannulsUsiu df SS MS F P value
TEMINNGH 3 0.4020 | 0.1340 94.98%* 0.00
Mmulung 396 0.5590 | 0.0014

WA3IIN 399 0.9610

* sgautioaagy 0.01

NN 3, 4 NAMTIANLH TAR fimldann 4 35ms wuh wuh e F dlen 128.11

uas 94.98 FalifluchAyneadid (p < 0.01) uaaeh fedalion 1 §Ismsiviliien TAR flanu

LANFINAU

A13Nd 5 wamsulSeuidfisua TAR dunarsdadihe Mldenmsmseningdsi 1 (STD)

AUAEBN 9 (N = 100 Tasesa)

AulSsuiey Mean Difference Std. Error P value
i 1 M3 2 (STD & M) -.0852%* 0.0051 0.00
I3 1 AUTEA 3 (STD & My, -.0147 0.0051 0.04
5 1 AUTEA 4 (STD & M,,) -0.0002 0.0051 1.00

* sgautlodiag 0.01

a1sNil 6 wamsuSeuiiisua TAR duthedadihe Aldanmsmseniadsa 1 STD

NUA5dU 9 (N = 100 1A )

AuiSsuiey Mean Difference Std. Error P value
37 1 A3 2 (STD & Mgy -0.0766%* 0.0053 0.00
37 1 MTEA 3 (STD & Myg) -0.0139 0.0053 0.08
7 1 MUIFH 4 (STD & i3 M,,) 0.0002 0.0053 1.00

* szautlediAgy 0.01

1AMINN 5, 6 WAL MANHLANANYBIA TAR S2HINMImMalsdish 1 fudsh 4 fen

annuangiesfigaedliifeddny (p > 0.01) sesannifudiaisanuuandaves TAR
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< v aad o agd a ' ' 14w o w ] ' < ]
nMldnnisn 1 MATN 3 famuuansdegalifiifodidey (p > 0.01) dwdunisanuunneg

I aad o aad a i 4 & a 1w [ - )
Y93 TAR 5e8v19350 1 NUITN 2 NAnANNUAnaInANgasalanuuanannueeiltisddgy
(p<0.01)

MsNd 7 wansiSeuiisud TAR dunaedadihe aldnnmsmeeninedsi 2 M,
AU 9 (N =100 lase319)

@:L‘Lﬁﬂmﬁﬂ‘u Mean Difference Std. Error P value
337 2 MR 1 (Mo, &STD) 0.0853* 0.0051 0.00
i 2 AR 3 Mo & Myy) 0.0678* 0.0051 0.00
330 2 MATH 4 (Me & M,y) 0.0852* 0.0051 0.00

* szautloddey 0.01

TN 8 nansiSeuliisudl TAR dwdeiagihe aldsnmsmszningdsn 2 My, fu

30U (N=100 lasesa)

@:L‘Lﬁﬂmﬁﬂ‘u Mean Difference Std. Error P value
337 2 MR 1 (M & STD) 0.0766%* 0.0053 0.00
1 2 AU 3 (Mex & Myy,) 0.0628* 0.0053 0.00
330 2 MARH 4 (M & M,y) 0.0768* 0.0053 0.00

* seauieddn 0.01
£y

' !
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NAMINN 7, 8 wamsuSeuifisud TAR fildnnmsmseninedsn 2 fAseu q szwuh

1 dl 1 1 d' 1 1 9 ad 4{ o/ ndldl s 1 8/
AIRAIAINUANGINYDIA TAR N ldseniumemeieitnsh 2 MAsh 3 fieenuuandaties
ngazdiaNNuansweitedde (p < 0.01) sesasniiuaundoanuuandiesves @ TAR firh
Tdnnisn 2 MAFA 1 Bellanuuandediitodidey (p < 0.01 ) dudindsanuuansawes
TAR W ldgnndsh 2 Auish 4 fisanuuansanafigaedeiifodidn (p < 0.01) nandem

TAR MNMIMAMEITN 2 danuuandieiud TAR 1inmsmmedsou q naiseduiiiuhd
(p<0.01)
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MmN 9 wamsiSeuifieua TAR Mmunaneigiheildnnmsmseningdsi 8 My,

NUAEdU 9 (N =100 1a59319)

qulsuiisy Mean Difference Std. Error P value
7 3 MUIA 1 ( My, & STD ) 0.0147 0.0051 0.04
330 3 MR 2 ( My & Mg ) -0.0715* 0.0051 0.00
03 NI 4 (M, & M,y ) 0.0144 0.0051 0.05

* sysutiuanAagy 0.01

MmN 10 wamsiSeuifisud TAR ewdemgihe aldonmsm sewie 357 3 My,

AuTsu q (N = 100 Tasedna )

?j wWseuiey Mean Difference Std. Error P value
330 3 MARR 1 ( M,y & STD ) 0.0139 0.0053 0.08
31 3 AR 2 ( My, & Mg ) -0.0628* 0.0053 0.00
30 3 AT 4 (M, & M,y ) 0.0143 0.0053 0.08

* syiutladAgy 0.01

1NN 9, 10 namswSeuifisud1 TAR fldnnmsmsening 357 3 AU358U 9 wuh
1 1 U :{ v ad :; o/ qn:ld' ISP 1 ¥ dl A )
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snedalififoddny (p > 0.01) sesaanifiuAinisanuuansdaves @1 TAR fivnldann 334 3
MATH 4 Feflanuuanswedalififvdidey (p > 0.01) dudndoanuuandeess TAR 7
Idnn33n 3 AAsh 2 danuuansanniign Seflanuuanseiuediitfoddy (p < 0.01)

Mmswil 11 namsnfSeuiiisd TAR dunansiagihe ildnamsmsenihedsn 4 M,,
AUABdU 9 (N =100 lasesn ).

f-j Wisuiiey Mean Difference Std. Error P value
331 4 MARR 1 (M,, & STD ) 0.0002 0.0051 1.00
337 4 AT 2 (M, & Mg ) 10.0850* 0.0051 0.00
331 4 AT 3 (M, & My, ) -0.0144 0.0051 0.05

* syeutludiagy 0.01
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#u5sau q (N = 100 Tasee )

quissuiney Mean Difference Std. Error P value
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MsNd 1 waasinugihelsauzisetuunanund 3 w.el. 2540-2544

U .. WA WA 3
(5e) | wWedidud |swanue) | wWeditud | wue) | wesidud

2540 126 7.73 265 9.563 391 8.86
2541 234 14.35 407 14.63 641 14.53
2542 464 28.45 706 25.38 1170 26.51
2543 399 24.46 706 25.38 1105 25.04
2544 408 25.02 698 25.09 1106 25.06

Y 1631 100.00 2782 100.00 4413 100.00
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