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HAAR EE 3 olUA] X-4(6 MV EE 10 MV)S o]
Boto] 249 £ 329 YAZYAEE 3F = 4FE =
A Agstddch. Y WAL= 18~2 GyH, F 53]
24319091, 41.4~46 Gy (U437 44 Gy)Z A kol =
A&, z2AEE 24AA 989 9 299 el 3
7H %*a— 2Ast0] F WAL ZFL 432 Gy~54 Gy (FU%%
50.4 Gy)gleh. AATA F 19%(23.2%)0l A A4 E
o3 oAl fs] ZTEEZ 04-01 (Korean Radiation Onco-
logy Group, KROG 04-01)""el] 9J3} ZA)H LzAo} 27}
dAdefe] ARG e, AEutd] 94U Bz
1.8 Gy# 243], & 432 GyE ZAsla, o] FulE 123
of 24 &t FTEA Al BEAF 06 GyH £ 72
Gy sAH o2 F7F z2AGith XA WAL
B 7172 318 5E 529(F4Ek 379)eld

3. gostaey U 42

gokststa -2 66 oll4l 5-FU (500 mg/m?/day)®} leuco-
vorin (20 mg/m’)& A 1~5%Yel|, cisplatin (20 mg/m’/day)<
A 6Yol HF3H L, 9%(11.0%)) 4 KROG 04~010]
9lsto] 5-FU (400~425 mg/m*)%} leucovorin (20 mg/m?)E
Al 1~3Yell HE Fofsldon, Unz] 74(8.5%) 5-FU
(500 mg/m’)<} leucovorm 20 mg/m)< Al 1~5Yd)] WL

T3l BF 451402 Al 5 A T
ALY XNEEE F 6~8F olulol AYH &
ARl E R BlQh e 11‘1] areksheta e west
A T, Ng77F T3 o] oAy N(+)Q H$-24 £ 384
47.6%)°l1 A A13= =, 2586l 5-FU (500 mg/m?/day,
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Table 1. Patients Characteristics

a

2014 @ 8ol: ZF £z M SAH SUSBYANGXZ 2T

B XA AA, BRI AL dEEdS Agsslen,
P oA FAAEE, AN B 2 AAE AYs
At 54 3 FAZTEAY HYe dLEd ¥ R
ZA9 Aoz FARABY R, AEE AEFS Kaplan-Meier
WS, R A L Logrank testE o] &ab3ler, i
ZFHAL Cox HHNHEDE, MFY WF7 FHAR
A& chisquare ZA B Fisher’s exact AR E-A3H4 2
o] EE SPSS (ver. 140) BAIZE 1S o] &3}5ith

i

2

1, 8% B U 22Uy

aw Ste] APL 0~81AEFATt SANHT e
logich A Skl T AAIAAE BTG

i-,—Ei 2~10 em(F4%k 5 cm) ©|3L 48 (58.5%)elA =
5 cm ®| gl $1A8k4le}. 2002 5 AJCCe] B 7] E el v
2 o3 W& )7} 2% (24%), 117] 31%(37.8%), 1B
71 36 (43.9%), NC7) 139 (159%)°]Act. g 2z} B
Agolgdon, 2787 Rt 47904 gl 2
Z 123} Aokl 209, S ko] 269, AL A
ool 1otk e FAA dAANLALNE FE

Characteristic No. of patients (%) Characteristic No. of patients (%)
Age Median (years) 54 Histologic differentiation
Range 30~81 Well 20 (244)
Sex  Male 63 (76.8) Moderately 26 (31.7)
Female 19 (232) Poorly 1 (1.2)
Distance from anal verge Unknown 35 (42.7)
<5 cm 48 (58.5) Preradiotherapy serum CEA
=5 cm 34 (415) <5 ng/ml 40 (48.8)
Clinical T stage >5 ng/ml 27 (32.9)
T2 2 24) No information 15 (18.3)
T3 77 (93.9) Type of surgery
T4 3387 LAR* 35 (42.7)
Clinical N stage ULAR' 16 (19.5)
NO 33 (40.2) LATA' 7 (85)
N1 36 (43.9) APR? 2 (26.8)
N2 13 (15.9) Excision 2 (24)
Clinical AJCC stage Distal resection margin
I 2 (24) <1 cm 10 (12.2)
11 31 (37.8) 1~2 em 31 (37.8)
b 36 (43.9) 22 cm 41 (50.0)
llc 13 (159)

*low anterior resection,
omosis, ‘abdominoperineal resection

Tultralow anterior resection, 'laparoscopic abdomino-transanal proctosigmoidectomy with coloanal anast-
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¥ 3~457(F4F 17 AAEe AREAUG 65 oW
ol #&& AT & 399, 6~8Fd FEE AYF T
£ 279, 9F o]FE AHE I 16W0|3tt. FEe] 9
o] 32 A 1699 A%, e A FuloA diA L&
B3 o] FE B S49 TAE Bel ule} gAEe]
& duit ARSGR B0t diEEeldeh. BE 84
oA X gl A=Y, s8HAlAE A ALAA
&, 298 B3 HAAE, 2L TLAAEE e,
web AA dAe] A BokE HEEY 732% (60%)
o|Act. o] F FTFe] Hexr}t FEHLZHE 5 em 7
akol 3} 48 317 (64.6%)l1 A, 5 cm ol AL 34
W F 29WE53%)0lA FE BFLE EEF 7 Y
1 9] 3o 54 Table 13} e}

ra

SAHI B B8] K| 2008;26(4):247 ~ 256

2. #olsiztnt ELUS

& & 3elz dABNEL 14.6% (12/82)01rk. A
A ABH TRV T2 (TR 7INY 239 34 5 1
ol ¢ ¥ HI%A THIZ TI PTHSE s,
I3 7Y 779F 339 0] #7elglen, cT4HH 3% F
190 pT2Z d}74sle] AA 20 T W7 4H4ES £27%
(35/82)01 ek Ak FA] N1 W7|9Y 36% 5 269 0llA],
N2 W7]13% F 119 0] 3l7dstod AA §49) N #7| 3
ZE 755% (37/49)019Ack. A5k GA AA| W7} o W

ol™ 27 F 19| p0 7|2 d7Sl L, ol H7) 31

28] 314 WIIE, oIC 13% F 119o] 72

7\
%
(<

shdste], AA W7l a2 67.1% (55/82)%ch Ak &
Al ¢T3NOMO H#719] 3z} 192 & AA HHo|7} 94
slo} FAA #HdAAE A $ WelzAAAY Aol
Algto g 2tk 9l ch(Table 2).

Table 2. Comparison of Clinical and Pathologic Overall Stage

Postoperative pathologic stage

PreRT stage

p0 pl pll pllIA pliB pllIC pIV Total 3. MESD} Hjus
o A L. A 9AY F4 B e U~ 107492 S
[

JIIB 3 7 16 2 6 2 36 3370 delgich A #Aly 5 AEE, FHAES 9 T
clIC 2 7 1 1 2 13 2ZkA o] &S 47 674%, 58.9%, 844%% . FE & o
Total 2 16 30 6 13 4 1 8

g8 B7lo] BE sd AEELS 0 @-12), 1 (0-16), I

Table 3. Prognostic Factors Affecting Syear Survivals on Univariate and Multivariate Analysis

Prognostic factors os* pvalue DESt pvalue LFS* pvalue
Age (years) <55 85.2 0.06 811 0.04 912 0.28
>55 59.7 (©.016) 486 79.7
Clinical stage I+1I 68.7 0.84 574 0.55 845 0.76
m 65.8 56.6 827
RT® to surgery intervals <6 weeks 784 0.02 73.0 0.009 918 0.09
>6 weeks 321 263 76.8
Sphincter saving surgery  Yes 731 0.04 61.6 0.14 87.7 0.04
No 53.0 50.3 753
Pathologic T-stage 0 100 010 80.8 0.09 90.0 0.52
Ti+2 522 60.1 85.7
T3+4 63.1 49.6 82.5
Pathologic N-stage 0 77.2 0.002 639 0.005 90.9 0.000
N1+2 36.9 (0.001)" 51.1 68.2 (0.001)"
Pathologic stage 0 100 0.004 77.8 0.004 88.9 0.003
[+1I 70.6 61.2 (0.002)1 91.9
m+1v 381 430 69.6
Radiotherapy response  CR' 100 0.07 77.8 0.14 88.9 0.42
NonCR" 611 55.2 842

*overall survival, ' diseasefree survival, flocoregional free survival, §radiotherapy, "complete remission, O statistically significant
factor on multivariate analysis
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Table 4. Patterns of Failure according to Pathologic Stage

20l 9 8ol MFAY| 42 H SAR FAUSIMINE 2

Table 5. Complications

Pathologic stage No. of patients (%)

(No. of patients) LE* pm? LF+DM
0 (12) 1 1
I (16) 1 2
1T (30) 2 6
I (23) 6 3 2
IV (1) 1
Total (82) 10 13 2

*locoregional failure, "distant metastasis

(0=30), T (n=23)7)NA] 2tz 100%, 59.1%, 78.6%, 36.9%°]
FI IV W7 1dE 4371 A BE Folth(p=0.02). ¥
gletd Wrlel W 5 FHAEEL 0, L 1L 1L, IV 7]
N 27} 77.8%, 63.6%, 58.9%, 51.1%, 0%°] 1 Hp<0.001).
Welehy Wrlel wE s FaFdA &S 0, L 11, IV
ol A Z+7 88.9%, 93.8%, 91.1%, 68.2%°1% 3L TV W] 10l
£ ag Al T2 glo] BE Folvkp=001). AE
£ol] Jg A= A FAAE B8] Halo] AH(<
554 vs. >554)), 94 WA+ vs. 1OD), AKX &S
B £enAY AFINHL6F vs. >65), TERHE
ABITRES v H|EEE), HelEH 7], B
w7), WeldA AA W70 vs. I+11 vs. II+1V), Heisd

AR FH I 5 F sAHe] piek BAY, dF 3 e

NE71E A AEgel, Wl AA Wrle 74
JE g, Weldd N7 e TLE5SA g 47 f2
stglch(Table 3). A 3} F AL e BF 2572
2 I 104, 9470 139, T4 34 94407} F
Aol 4w gkA} 27 o] A rH(Table 4). WHHF HA|A2] 7o
o W2 51 FAAo]EE <1 em, 1~2 cm, =2 cm 7l
A 7 70.0%, 86.5%, 86.7%°10 21 28t Aol& oty
Arhp=022). A FzlollA AAA|= | He] 79, 2+
o] 54, ¥ Ho| 39, tlEWFANYZA 39, shE45H
=z Aol 19, A He] 17|t

2 4% 2 pd
()
g R

4. B3

S HAAE T 5F 3 049 BARA Sy
WYT a7} 2welgln, $F 39 W¥agel 15el

&
-
e
o

H
609 ool AT
AR HFoEE v/F TES

Acute complications* No. of Postoperative* No. of

patients ~ complications patients
Hematologic Anastomotic leakage 5
Leukopenia 2 Pelvic abscess 2
Neutropenia Rectovaginal fistula 1
Anemia Small intestine perforation 1
Thrombocytopenia Wound infection 1
Skin 1 Stoma necrosis 1

Lower gastrointestinal
Upper gastrointestinal

*RTOG/EORTC score (= Grade3), TComplic:at’ions which dev-
eloped within 60 days after surgery and required admission or
surgical intervention

28 G5E 9|t AH Aegsigion s
Zawa ohJe AEgY FHE ALY B
B £ 95 Gyo] AR 2AE & 53d X FE
Holl Aeyst 3 FEUETE v LS Swedish studyoll 4]
= FEAEgo| 27%o14 11%2 29 YAl 4l or]
51 AEEY FYEAEES dY IA SIS, 3
1349 4 #E AT FEALES FELST
ofl Hlall 9% U 26%, AEE- 38% o 30%, TU45o] AE
£ 2% H %2 & ARE By Basgc
Colorectal Cancer Collaborative group & 279t 32} 8,507
Hog FAH 2/ 724 gt il #E A W
AAN g, ¢ & BAAAE, FEGELE HaEA S
Aegste] Fg A BAAA STl FEGFT vl I
AL el 46% O IR, FE T PN ETLY
BASE 3% &g Basict

Hole ¢ A Bzoyor WMAAAXE d5e] o}
d SAH A e Wl g Alsisto] T4 Aol &3}
ok RESS Folaxl Tt vt olfo] A2 gl
) fe A BAH ke Ad eI FE
A AL 85 TS v|ZE EORTC At e T4
A BAA s AN e TY FAALES 9%E
HAAGETS 17%8 0k $okw, A& B8]
14%2 5T s%Ech Ekow $& A geksia
A EFollA FolatA WI7eLE Kol F4o] HA4
o] Weld WeE Hlvh ey dF gkt BEE Y
AEENAE S Kolrt ¢14vh?*® German Rectal
Cancer Study Group oA & 823% 9] 34 Asl A4

g2 o

- 251 -



2
i
0z

A S AsEX] 2008:26(4):247 ~256

A

>

o

02 FAY YAPPPALING $% A =
F AR Foll ot TS WL JAATlA
TG AA LTS FEALES 6%2 F
E7Y 13%Ect SAH R 29 A dgken,
SFAAEe] AGHRY kAo A 9] S BofE
£(39% : 19%, p=0.004)3} A F3H-E8% : 0%, p<0.001)
% A sholslshulba g HlFo] 99 AA =g, A
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AR Aot 67%, FAFNEL 15%, FE BT
HEEE 13%2 919 753 visd ARE B2y #
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=1, ==
U ARFAH AR FHAZ LS T2
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& BT dlEARolw, oleid ARE o] 43
4% LAl FRAEER TETPALEN oY

=

T
AR WHetd TNME7|d &
Lindeberg < 7€ & N(—)9 2% 54
0] 89%2 N(+)% 2+ 63%l vle E
2 %«]3}’7'“ o 2ol Welthd NH7|7} Fd5ol
ol & vAE FET AFUAR AFslglon,
Fo gl £ TolAT Helthd NE7o oz}
FHoIAEE] BAY Aol & Blrkx gk ARE
9 AFolAe et NI b BAoA AEE
I FaFdAolEd g nHe FYT ¥R
Uebsket ojslell B o] dhuigk B4 SAHoR
g B 9QER dFF WS A7) U
on] AH AA AE g, Wty Axre FHA
E&ol AL nAE AR EAHU.
A FAAAAA 8 F HH o] FE4]7]0 it
TES AHeln opA7tx Wk AEE W)z}
of bW Zakaol A Algd w7t WAAR B39
Gy in 13 fractions) ¥ 25 o|W] T2 Al8i3 F1} 6~8F
ol +E& AW Lo T3] dgATNA 6~8F Fof
T TollA FoF BelEt W ﬂﬂ%OI 9o A =
kor] YEEH FT FT BEEY FAHLE Aol
7h ek o] Aol i3t 229 1399 A7 AR
A 5 2] TEFFAE 2 AEES HolE ¢l
thal Haste] HAI &9 Ado] BEEY T4 glo]
F%A BAHEE £ FE BAT HEMSHE EE T
ReE AAAT Moore BF & A tsiehgAA
HE Al AFolA] F& AR 9 7)7bo] 4
3T 44 oA e Aol vis) SABHEL 19% (vs.
12%), TH7| 73L& 21% (vs. 13%), N 7] 7el-&-& 74%
(vs. 68%), FT FFT HEEL 84% (vs. 9%)E EAH
22 o fAT Frlete Age Edvky Huetg
o olshz W Lim B F4A9Y A4 307
BE ddeR Fed AH gy A
F 4~6Follell FEo] AP FH 6~8F 0l FEo] A
P T vag ATl TR, AR, ¥
T BT HEENA fAE ARE Holon, ¥ 24
TER I BAEARHE PF Aol ggs B
A FAJAT|Tbo] FERAAE FAT FEALEo
AL Zolg HolA g Busigich™ AL 4
ol A AR AA L AW F 65 ol &) A8

o B ofN
ofN OPN M o o fr B L omp ot

)

o

o o

e o

- 252 -



7o Al g, 87 sk, Nl Aebe, 1 2
T HEFE 65 o Foll Ald T vlmA 29 Y A
ol gigler FaFdAl ST FAH R 99 9

Skeh. 65 olulol] g Al T
6~8Foll Al3P&E F, 9F o|F =2 AYE T HEEE ¥
2] AEEo] Fhate 7S Ho|Aw EAFoE ¢
9 9l Aol HolA gkrh(p=0.069).
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— Abstract

Results of Preoperative Concurrent Chemoradiotherapy
for the Treatment of Rectal Cancer

Mee Sun Yoon, M.D.*, Taek-Keun Nam, M.D.*, Hyeong-Rok Kim, M.D.", Byung-Sik Nah, M.D.*,
Woong-Ki Chung, M.D.*, Young-Jin Kim, M.D.T, Sung-Ja Ahn, M.D.*, Ju-Young Song, Ph.D.*
and Jae-Uk Jeong, M.D.*

Departments of Radiation *Oncology and TSurge(y, Cheonnam National University Medical School,
Gwangju, Korea

Purpose: The purpose of this study is to evaluate anal sphincter preservation rates, survival rates, and
prognostic factors in patients with rectal cancer treated with preoperative chemoradiotherapy.

Materials and Methods: One hundred fifty patients with pathologic confirmed rectal cancer and treated by
preoperative chemoradiotherapy between January 1999 and June 2007. Of the 150 patients, the 82 who
completed the scheduled chemoradiotherapy, received definitive surgery at our hospital, and did not have
distant metastasis upon initial diagnosis were enrclied in this study. The radiation dose delivered to the whole
pelvis ranged from 41.4 to 46.0 Gy (median 44.0 Gy) using daily fractions of 1.8~2.0 Gy at 5 days per week
and a boost dose to the primary tumor and high risk area up to a total of 43.2~54 Gy (median 50.4 Gy). Sixty
patients (80.5%) received 5-fluorouracil, leucovorin, and cisplatin, while 16 patients (19.5%) were administered
5-fluorouracit and leucovorin every 4 weeks concurrently during radiotherapy. Surgery was performed for 3 to 45
weeks (median 7 weeks) after completion of chemoradiotherapy.

Results: The sphincter preservation rates for all patients were 73.2% (60/82). Of the 48 patients whose tumor
was located at less than 5 cm away from the anal verge, 31 (64.6%) underwent sphincter-saving surgery.
Moreover, of the 34 patients whose tumor was located at greater than or equal to 5 ¢cm away from the anal
verge, 29 (85.3%) were able to preserve their anal sphincter. A pathologic complete response was achieved in
14.6% (12/82) of all patients. The downstaging rates were 42.7% (35/82) for the T stage, 75.5% (37/49) for
the N stage, and 67.1% (55/82) for the overall stages. The median follow-up period was 38 months {range 11
~107 months). The overall 5-year survival, disease—free survival, and locoregional control rates were 67.4%,
58.9% and 84.4%, respectively. The 5—vyear overall survival rates based on the pathologic stage were 100% for
stage 0 (n=12), 59.1 % for stage | (n=16), 78.6% for stage !l (n=30), 36.9% for stage lil (n=23), and one
patient with pathologic stage IV was alive for 43 months {p=0.02). The 5-year disease-free survival rates were
77.8% for stage 0, 63.6 % for stage |, 58.9% for stage Il, 51.1% for stage lll, and 0% for stage IV (p<0.001).
The 5-year locoregional control rates were 88.9% for stage 0, 93.8% for stage |, 91.1% for stage I, 68.2% for
stage 1ll, and one patient with pathologic stage IV was alive without focal recurrence (p=0.01). The results of a
multivariate analysis with age (<55 vs. >55), clinical stage (Hll vs. lll}), radiotherapy to surgery interval (<6
weeks vs. >6 weeks), operation type (sphincter preservation vs. no preservation), pathologic T stage,
pathologic N stage, pathologic overall stage (0 vs. Wl vs. HIHV), and pathologic response (complete vs.
non—-CR), only age and pathologic N stage were significant predictors of overall survival, pathologic overall stage
for disease—free survival, and pathologic N stage for locoregional control rates, respectively. Recurrence was
observed in 25 patients (local recurrence in 10 patients, distant metastasis in 13 patients, and both in 2
patients). Acute hematologic toxicity (=grade 3) during chemoradiotherapy was observed in 2 patients, while
skin toxicity was observed in 1 patient. Complications developing within 60 days after surgery and required
admission or surgical intervention, were observed in 11 patients: anastomotic leakage in 5 patients, pelvic
abscess in 2 patients, and others in 4 patients.

Conclusion: Preoperative chemoradiotherapy was an effective modality to achieve downstaging and sphincter
preservation in rectal cancer cases with a relatively low toxicity. Pathologic N stage was a statistically significant
prognostic factor for survival and locoregional control and so, more intensified postoperative adjuvant
chemotherapy should be considered in these patients.

Key Words: Rectal cancer, Preoperative chemoradiotherapy
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