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W2 X g5 Al 1799 38 iAo R 3
CRE S vE e AAE ALK gAY S
AbgtebZ 3 of (computed tomography, CT)2 slsivh A=
o3 A (Optiray 320, Mallinckrodt, St. Louis)& =AFsbaL, 3
A 235 FEm A 5 cm ofi7bA] 5 mm HAL R
CTE #AG33ich &gt CT A48 WAIX BAIZ A
2 A%at.
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rE BN

Z) (gross target volume GTV)
TVE 2g7 % GTV, Aol 4

& A5l 73_-4 sHE7EA) £33
ZAvk Wil v o ZRE H 4% 1 cmd o G5 FHh,
AguzA, AFHFEE A e Ay & Xl
Aoyslgir}. B9 A (regional lymph node) CTVE &

A GTVS 29 Z7ks]= (common), W, 9| oJd¥
- (iliac vessels) Z Hslglcl WH Arlo] L&a} ulx

289 FH 25 nFsle] CTVEEE o§E ZErtst
o A)2)43F A 22 (planning target volume, PTV)2- 61l ch.
FAFY CTVEREE 1 em9] o {5 Frlsto] PTVE
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Table 1. Dose Prescriptions for PTV* and Normal Tissues

jral

Q9 401 [ZHLL B-HILANERE

ol Ao FWoBHEE 5 mme] o4E o Az
CIVZEEE 15 cmd] 098 53 PIVE Fakgich
RE ¥AE59 H&A}ﬁﬂemm CTolA w4, ahiol

AR FEAAAA L A7, S BE U Y B 4%

o~ T © AR |
< a3 &2 AR 94" &+ WE agAE ¥R,
vl A @A Re] meydH(cauda) o B H74g 18l
ol A, Wad, PTV 58 Al 48 Hujleoz A
ofslgiet. o] flelx A4 22 ol gt WA S Agksl
7] 9lslod A A XA (pseudotarget)yg Fut L5 ofdw]

Holl gt

2 2PAAAEE A8 A3k x| S A (inverse plan-
ning)< 7= WA A8 o A (pencil beam convolution
method)-& o]-8-8}+= Eclipse ¥ AH X & AlE AFx|(Varian On-
cology System)E o]-£3l¥c}. 15 MV X-49) Agrl<s7]
(Varian 2100Ex with 120-leaf millenium multileaf collimator)
of $U A FAL Z& T WaE o &3
PTVell 50 Gy7} 253]el] A4 ZAEEF Aubsigict. X
Aol 15%8 10%5 23ste SAA%EE 47 PTVY
0%%k 20% wlute] 5| =5 A&l x, PTVS 95% o] 4z}
100% o 22t 2k eko) 100%2) 95% o] Ato] ZARE
% BES Ak W A%, dEEE 9 A%, ek,
ANEA §0] HAzA ol AL A8t eirHTable
D AE REE A7) Aotel e =AY 3
A0 AR Aisla BEAY Al 03
S Bt l
+ WA 1

Structure Volume (%) Dose {cGy) Priority
PTV-upper limit 0 5,750 50
20 5,500 50
PTV-lower limit 95 5,000 100
100 4,750 70
Bladder-upper limit 0 5,000 50
30 4,500 50
60 3,500 60
Rectum-upper limit 0 5,000 50
10 4,500 50
30 3,900 50
50 3,300 50
Femur-upper limit 30 4,000 50
Peritoneal cavity-upper limit 0 5,000 50
10 4,200 60
20 4,000 60
40 3,000 50
Pseudotarget-upper limit 35 3,500 50

*planning target volume
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Table 2. Patients’ Characteristics (n=17)

Characteristic Number
Age (year)

Range 33~83

Median 53
Stage

IB 8

A 3

11B 3

111B 1

IVA 1

Vaginal recurrence 1
Histology

Squamous cell carcinoma 13

Adenocarcinoma

Small cell carcinoma 1
Radiotherapy

Primary 11

Postoperative 6
CCRT*

Yes 10

No 7

*concurrent chemoradiotherapy

structed radiograph)& 7% thg, EOJXEAA A% g
Zm gGA-g Zodslgint AL E A Ax g =
e Bodsle] Fu] exE AN ASEEL
A& A Folle LR T, o]FEE wiF 23] A3ich

X get fHad FALE Hob 9 HqXsls] Avte, HA
AAE Folle wiF, PALAE FERHE A Y
o olx 2 WY HHoE AV1HY AEE 9,
ol Y& ASdle FAR AR stk AR 8
B F 6047tA9 RALg FARRE R Ay,
FE 54 7] F(common toxicity criteria)el] wjzbAl H7lelgd
o AA% PASS Aoz duslT, YA 2
HEe MAAANE A AANE EFoE o] o
LYTALLZ 2. BAAAE Aol A4S W
A ool AW A= ENegH Hzblol Hrl
ol Algsldort, iy 3AtEdAE WAAXE Ao
Azt oz Abel] o] 42 glxdch.

o
M ofN

of¥ ofN ot

2

FHEA 717Fe] 3~20ML R, BE BASIA 4 F
A& 2A 71 o]d FHEAT} o] TR A o
B 33~83417 Fdzkel 53AI%. B L 0 77
7 8%, 6o & TIRE(24%)E AL, 2HgH e
2 ABAEFF ] 1359, AYFol 39, £AEEF] 1
Belairh A& AE2YARAAEE 11N F X
BE, 5BAE ¢ ¥ Rxafe s, 19E ¢ Fl
A Aol A F X2 Agstgich 10804 B4
X g} el Aol Al TH(Table 2).

AFss wde S840 BAUAE ARl st
EHEPAAA R AFlA e PTV iyt B &

Fig. 1. Isodose lines from an IMRT plan (A) and conventional box field radiotherapy plan (B) for postoperative radiotherapy in a cervix
cancer patient. The red line represents 100% isodose, and the consecutive outer lines from it show the 10% less isodose levels than
the immediate inner lines. The cyan and blue colored structures are the central and nodal PTVs, respectively.
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Table 3. Acute Hematologic Toxicities

t}j
08
=l
o
o~
e
>
ol
oX
i
0o
10
oy
Hi
%
[P
0z
>
rx
pall
HU

Grade (%)

Total
1 2 3
Leukopenia
Total (n=17) 15 (88.2) (23.5) 9 (52.9) 2 (11.8)
RT alone (n=7) 5 (714) (28.6) 3 (42.9) 0
CCRT* (n=10) 10 (100) 2 (20) 6 (60) 2 (20)
Anemia
Total (n=17) 7 (41.2) (29.4) 2 (11.8) 0
RT alone (n=7) 1 (14.3) (14.3) 0 0
CCRT (n=10) 6 (60) 4 (40) 2 (20) 0
Thrombocytopenia
Total (n=17) 2 (118) 2 (11.8) 0 0
RT alone (n=7) 0 0 0
CCRT (n=10) 2 (20) (20) 0 0
*concurrent chemoradiotherapy
Table 4. Acute Gastrointestinal Toxicities YA FAERL0Z 1E 9 A(nausea)o) 10%H(58.9%)0)]
Goade () A gasg o, 25 ol4sl 24 gisich A4 157}
Total 119, 257} 194 A5 gk 259 A4S dhAA X
! 2 Boll seha e WEY dAjell A LA 3B
Nausea £ MAMAE BERCE B H S WaY a2
Total (n=17) 10 (58.9) 10 (58.9) A ules)l olm 3% o)Ak} Azbgl oA BAkgo uk
RT alone (n=7) 2 (28.6) 2 (28.6) o 1.
A okgkr}(Table 4
CCRT* (n= 10) 8 (80) 8 (80) 3 WK )
Diarrhea
Total (n=17) 2 (70.6) 1 (647) 19 oty AE
RT alone (n=7) 4 (57.1) 4 (57.1) 0
CCRT (n=10) 8 (50) 700 100 AF7ANSpol tigh AT WAMAE A FAFAE
FolA e oldtA H 22yl ozl HzRQ Zb ]
*concurrent chemoradiotherapy ToAE EARH RS AR A Ge) A £l
wslol A, BAGA el ol Bajel WA S A
2, A% BSels PARA A AdEAY FREAE
o] YAt FAEA D, W, A, 24, 2R T4 A get 1999730l R nd AFHEY FAEA A
AZAZNA TA%e BAQo] ZANE Ho] 2 & AP AFEVolA BAQN ol Aoy W
& WLY F AYPHEg D, oz AEgo] $4UNTHT Bax $2, 3yl
R T FHRAEE WETREEE2CE, 15, Afel ZED Yok zely SALA A sEewe
5, 329 MEygtagoe] 47 4 (235%), 9 (52.9%), 2 Y& Aelle FARAEe HAe] FUHE A 1, 2, 3,
(US0PSR IR0 YFPETE P 4T YARA A g0] PAUAE 5 Aol A

# 2ol sekeH
o] BAHEoA L
ek AP THAL2BIA 2 o]el
4 ol W3led §RAYE HER A5 2ol )
A3ick 159 Waagel e % g

Aol AT, 25 o))
RSkENTable 3). 4 Hehg -‘?-&%v‘;—% 2% 38,

S EXo)] a3 BS54 AT
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WAL X 871 <F 1093 3Y 59t x]od&]

s G, B

32.8%, 06-23%2 3‘7}54911:}. %Lzu Tg az]uhv, B2
AFNAE 3}t WS I8k SAEolA] FA HHEHE
Hz—}“q“/] *7}7P 4”51‘”‘4 o2 AE9 Azl vl
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Table 5. Results of Acute Hematologic and Gastrointestinal Effects of Radiotherapy for Cervix Cancer

Grade (%) Grade (%)

1 2 3 4 1 2 3 4

Keys et al.? Hematologic Gastrointestinal

RT +cisplatin + hysterectomy (n=183) 19.7 36.1 18.0 33 311 268 93 49

RT+hysterectomy (n=186) 9.7 8.6 16 0 194 145 22 27
Peters et al.” (postoperative RT) Leukopenia Diarthea

RT +cisplatin, 5-FU (n=122) 139 38.5 32.8 25 18.0 279 6.6 33

RT (n=112) 42.9 143 09 0 36.6 116 5.4 0.9
Whitney et al.” Leukopenia Gastrointestinal

RT +cisplatin, 5-FU {n=169) 231 18.3 24 1.2 22.5 385 53 24

RT +hydroxyurea (n=188) 18.1 40.4 218 27 18.6 36.2 32 11
Rose et al” Leukopenia Gastrointestinal

RT +cisplatin (n=176) 9.7 148 119 1.1 18.2 159 45 23

RT +cisplatin, 5-FU, hydroxyurea {n=173) 5.2 214 26.7 29 13.9 179 52 52

RT +hydroxyurea (n=177) 45 299 11.3 0.6 16.4 124 5.6 23
This study Leukopenia Diarrhea

IMRT (n=17) 235 52.9 118 0 64.7 59 0 0

2% 9l th(Table 5). 9~31.1%, 12.4~38.5%, 32~9.3%, 1.1~52%2 Z7}5¥9)
th(Table 5). 2 AollAs 3% o]4e] bt a8
PR A ofSkaL, v ATEol Hlsl 1= T8 64.7%
2 oAk =gton) 2% B8 5992 gk} agjnEe
2 Aol Ae AR dAEA AEw BAKAE

4
£ -z Hz o

Holl w2 Aolt glelA%, St

ft fo

=1 =2 -1

2 WEY PALIAE 2 ool WMYT S4lo] AW YO FEGRIANANLE ol §ozA Al 15

2R E R FaE ek Haslgict AR FAEL ot SrbEded, 25 ol S
Lujan 598 2RIk S-S0l ojsh Ak vz BAEE FEAAX AAA Rl W BAe) £S5

AR g AfelA T+E AF o4 Frlgtozy A F9 AL FAAI F Igck(Table 5). Mundt $95

APl Aonb WARAX By ez A2 gl Blst A% gALENA A Bkl g ZEw 2 AAX 8 5

of A 40% o4 2AEE E49 £4& 3 AN BAAK g FAFAES vladt AT, =

A HEAY 5 AR, olFE Bh BE AEHEY  WAPAUNRE B SRSl 259 ARD BAE

AR BE o] &otH FNE FArg o] whAS 74 of oAl AaFHRL, 3% ol Fe AAF B w

% ek Rsieleh Rocske 5100 Yool ol HE  AA ashdhn washele

ub AR & Aol g AP Eeka3 el S (single photon AZR 0T AZARG gt A ZFEw a4

emission computed tomography) & A& H &0 ZH, g5 7)Ee WAL X R vlste] FEE o]Atel FA

A ko] 45 GyQl 7ol UrbAQl WAL X 2ol H]F g S ZFAEAIAA, ARl ek 3] WA S

of 4ol 30 Gy o4 ZATE PAMFE 0% ga  ZAXIND AT F a9 49 AT FHAD o2 A

Azeka Rasieh deld o A3 pEAEEAL A,

ARel ol g ADE Frlten Woltd wa

£& U #EAZ T AE AR 44 gngd
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—— Abstract

Intensity Modulated Whole Pelvic Radiotherapy in Patients with
Cervix Cancer: Analysis of Acute Toxicity

Youngmin Choi, M.D.*, Hyung Sik Lee, M.D.*, Won Joo Hur, M.D.*,
Moon Seok Cha, M.D." and Hyun Ho Kim, M.D.T

Departments of *Radiation Oncology, TObstetrics and Gynecology,
School of Medicine, Dong—A University, Busan, Korea

Purpose: To evaluate acute toxicities in cervix cancer patients receiving intensity modulated whole pelvic
radiation therapy (IM-WPRT).

Materials and Methods: Between August 2004 and April 2006, 17 patients who underwent IM-WPRT were
analysed. An infravenous contrast agent was used for radiotherapy planning computed tomography (CT). The
central clinical target volume (CTV) included the primary tumor, uterus, vagina, and parametrium. The nodal
CTV was defined as the lymph nodes larger than 1 cm seen on CT and the contrased-enhanced pelvic
vessels. The planning target volume (PTV) was the 1-cm expanded volume around the central CTV, except for
a 5-mm expansion from the posterior vagina, and the nodal PTV was defined as the nodal CTV plus a 1.5 cm
margin. IM-WPRT was prescribed to deliver a dose of 50 Gy to more than 95% of the PTV. Acute toxicity was
assessed with common toxicity criteria up to 60 days after radiotherapy.

Results: Grade 1 nausea developed in 10 (58.9%) patients, and grade 1 and 2 diarrhea developed in 11
(64.7%) and 1 (5.9%) patients, respectively. No grade 3 or higher gastrointestinal toxicity was seen. Leukopenia,
anemia, and thrombocytopenia occurred in 15 (88.2%). 7 (41.2%), and 2 (11.8%) patients, respectively, as
hematologic toxicities. Grade 3 leukopenia developed in 2 patients who were treated with concurrent chemo-
radiotherapy.

Conclusion: IM-WPRT can be a useful treatment for cervix cancer patients with decreased severe acute
toxicities and a resultant improved compliance to whole pelvic irradiation.

Key Words: Cervix cancer, Intensity modulated radiotherapy, Acute toxicity
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