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Table 1. Patient and Tumor Characteristics

Characteristics No. (%)

Gender

Male 27 (81.8)

Female 6 (18.2)
Age (yr)

Range (median) 36~72 (54)
Clinical T stage

T2 1 (3.0)

T3 29 (87.9)

T4 3(91)
Clinical N stage

NO 2 (6.1)

N1 16 (48.5)

N2 15 (45.5)
Histology

Adenocarcinoma 30 (90.9)

Mucinous adenocarcinoma 3091
Differentiation

Well differentiated 10 (30.3)

Moderate to poorly differentiated 11 (33.3)

Unknown 12 (36.4)
Distance from anal verge (cm)

>3 24 (72.7)

<3 9 (27.3)
Tumor size {cm)

>5 13 (39.5)

<5 20 (60.6)
Pre-treatment CEA* (ng/mL)

230 16 (48.5)

<3.0 17 (51.5)

*carcinoembryogenic antigen.
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HE2E ct. BE e € A FAAS A
AXEE AlF EkcHTable 1).
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Table 2. Treatment Characteristics

Characteristics No. (%)

RT* method

Concomitant boost 28 (84.8)

Cone down 5 (15.2)
RT duration (day)

=235 13 (39.4)

<35 20 (60.6)
Interval between CCRT' and surgery (wk)

>8 18 (54.5)

<8 13 (39.4)
Chemotherafpy method

Bolus LF . 24 (72.7)

Protracted 5-FU° Infusion 9 (27.3)
Adjuvant chemotherapy

LF 21 (63.6)

FOLFOX' 2 (6.1)

Oral 5-FU only 5 (15.2)

No adjuvant chemotherapy 1 (3.0)

Unknown 4 (12.1)
Surgery

Refuse 2 (6.1)

LAR' 21 (63.7)

LATA** 3 91)

APR'T 7 (21.2)

*radiotherapy, T concurrent chemoradiotherapy, Tleucovorin flu-
orouracil, §fluorouracil, ! oxaliplatin fluorouracil leucovorin,
"low anterior resection, **laparoscopic abdominal transanal pro-
cto-sigmodectomy and coloanal anastomosis, -ﬁabdominoperi-
neal resection.

8% ool o] A A9 168 @s. 5% Lahegl
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Fig. 1. The overall survival curve of all patients. The 3 years
overall survival rate was 78.8%.

o 945elE Fuetele. ¥ He T4UZA ol glo]
Aol 2 Atsge, ¥ B Aol e @ g

HE AT FZ Aol Adslglc.
A 8719 3d AEE 9 THAEELS 47 788%,

63.4% ©1th(Fig. 1, 2). FH AL Eo] 93

AAE ¢ AR £E F A2 Y

€ A AAEE A T Wolke] FYAAEE oY

TR oG(p=0018) T F AAE HATH N W7

0.001), A & O%T(p =0.029), 2 3} (p=0.030)7}

«lﬂl e A w3, FF A71(p=0081) W HB3}

AT AEARE=0073)T L vXE AREA
75‘5}(marginal significance) & Rt} 21} wrAA X & 8
el wE Aol gl ch(p=0.343) (Table 3).

(24/33)01%c}. o]2]3t W 7] sl g ol °é s PR ?_]Z]"ET
77t AR A3, AT gl g vxe 9] g

3.0 ngmLE 7]F
o2 JRAFH g QgL vA e A%E BoiFrhp-
0.068). T H7Islolle I3 T W7l(p=0.027)9 43}
FPAAANE T2 F FEHA J120=0.0290] 2n]
Re Qe BAEd, 2 85 o]l A T
stEo] sttelgich. N W7ledES dFY 4 g o

e BA Syt ol@d BE F9k9] uhSol uhaAb4lx]
£ 52 FUA R e e FA FetgthTable 4).
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Fig. 2. The disease free survival curve of all patients. The 3
years disease free survival rate was 63.4%.
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Table 3. Prognostic Factors Affecting 3-yr Disease Free Survival (DFS)
Variables DFS (%) p-value Variables DFS (%)  p-value
Age (yr) Post T stage
=60 68.6 0.407 T2 100.0 0.105
<60 6138 T3 or T4 60.7
Pre T stage Post N stage
T3 67.8 0018 NO 85.7 0.001
T4 333 N1 or N2 281
Pre N stage Histologic grade (post-operative)
NO or N1 833 0.073 Well 85.7 0.030
N2 402 Moderate to 627
Distance from anal verge (cm) Margin involvement
23 733 0.251 Yes 278 0.029
<3 444 No 739
Tumor size (preoperative, cm) Tumor size (post-operative, cm)
=5 33.0 0.279 >5 0.0 0.081
<5 73.6 <5 77.4
Pre-treatment CEA* level (ng/mL) Lymphovascular or perineural invasion
=3.0 62.9 0.545 Yes 311 0.073
<3.0 63.4 No 82.0
RT" method Adj uvcmt Lhemotherapy
Concomitant boost 61.1 0.343 LF" or FOLFOX 60.1 0.506
Cone down 100.0 Oral 5-FU' 66.7
RT duration (day) Interval between CCRT' and surgery {wk)
=35 69.2 0.618 =8 64.6 0.376
<35 61.9 <8 90.9

*carcinoembryogenic antigen,
chemoradiotherapy.

Table 4. Predictors of Tumor Response (Represented in p-value)

. . . . . o 9
Tradmtherapy, T1euc0vorm fluorouracil, §oxahpla‘cm fluorouracil leucovorin, fluorouracil, ‘concurrent

Pathologic complete

Variables response T down staging N down staging

Age <60 yr 1.000 0.717 0.173

Sex, male 0.488 1.000 0.483

Differentiation, well 0.881 0.591 0.822

Location =3 cm, anal verge 0.156 0.713 0.241

Length =5 ¢m 0.121 0.880 0.415

Pretreatment CEA* 23.0 ng/mL 0.068 0.439 0.666

Post CCRT™ CEA 230 ng/mL 0.259 0.278 0.635

Pre T stage 0.551 0.027 0.639

Pre N stage 0.098 0.709 0.889

RT" method 0.422 0.296 0.880

RT duration >35 days 1.000 0.373 1.000

CCRT to surgery period >8 wk 0.558 0.029 1.000
*carcinoembryogenic antigen, " concurrent chemoradiotherapy, Hadiotherapy.
AAPLE 8.1%9} 165%, A BENE 14, 6%9% 27%% 27t ol A gl WA oz =4 APl HAggelA
$UF ATE BTk olelq £ A BAA g% £ A SAFEAA Be) HRAHL 50 AE o) 1)
g e e £ & 59 &‘ﬂﬁ} Hlagls Wl 2 65~76%, S\ FHAEEE S6~74%E FEEA
FAT WA Howi] g GEAFIREGY T4 SR Bl o) ool s FA[A F)7ke] Fol 5
o8¢ uelthe AFEe] MINUA, EFNEL 2d W AFEES T+ AW, 3 JEes TYAES
A R of Zk7t 788%, 63.4%% % FH7I7ke] oA A4 w

,15ﬁ



CHEH A B 283X 2011;28(1):11~19

¢S o N @
=2
R
A
M
of\
o
o
&
)

LB -E_

1.6%, 5\ AWEET FHAEES 47 90%, 85%2 E
et B dfolAE A 9l AEgol JgS w|X

AAZ shtsteHlAA X8 A A WrHdE 5

[

a

)
(p=0.081), HZHAAH A FoJE(p=0073) & 3
A YAZA Y A4S Br) o 8

7|, AA HgAR, FF27

4z =z o

ul
T i ol
- ok
2o o
off
O
=)
)
it o L oofn of

ol

N
o 4
2

—_—

1]
ek
! o)

ot

o]

0,
ok
%

I

-
>
(2
2
by
ot
o
oo,
© o
=
olo

to ox ¢
>
N
NE
o
rt
2
-+
Y

b

s zg Nlﬂ
) o
ole £
N\O _&
2 ®
e 2
g ofN ox
4 o
3o 1o
rir r%
co, o
st

gx
o
=
M
>
i
N
ofN
o
o
I
1—4
-

o,
AR S} 3o
X\lggﬂ:ﬂ- 9‘}\.[;]_.10,24,27'*29) Hcl_

O
0,
o
™
T
olo
o
oft
o
>
N
N,
=
o

—L
85 Gy/33)E AT T& wlssled, ke Fok

e L
FERESS RAGAE Q™ Berger 57 4% A
AQA%0] 4 Gy o4 A9 WG EEo] Frka
W87 % s19ich Mohiuddin £ SABHEL Holv)
SIHAE 55 Gy ol e WAL ZAdo} Betm Bas
Aok B dFolA dge sl Agsdd whEe =
A &zAok Z7MAA L (KROG 040Dl AL T H

z 2Ys

7181352 417%, N W7|3l9FEL 852% % 7|E &
of 3l +dg AAE HAFAE Zeqeh” & el
AR F 79 Akt BEsete AR YA 54
A gzl Z/MAANE £ 504 GyE A shate}
249 gEs ALY £ 504 GyE A3 3479
QA A Rol= glglr) ol &zA oIt WMAA
o] ¥ X 877S ¥EA7]3, BEDE «a/f=10 7|&
L2 2 Gy 7VF F7HAAIAIRE, A Adtel g £

Bx9] Aol op 3t AAHe}.
& A SAH dgsteAAd A FgibeE Y
A717) Aetel deratstane Adse ATELS U
thokslA] X185l 9lck. NCCTG 86-47-5191 ol A& 5-FU
Fol & YAl (bolus)oll Fofshe Wl Erke A <4 (protrac-
ted) 2.2 Folsle Wel ¥ & A#AE 48 ¥ vk
o] A7 Zkek AEEANA Hol7t glokx shgeh? £ o
TANE GAFoI AEAF F 2579 ov e
Aol wrABA Eeklk Lee 572 5-FUE AR R
A F 390k F5 A A3 RD), ALK E
Al 157 9 5F A 398 T 75 AT A-EAD) B
t FE A FEREE] U 92 Aol &5 Hast
A}, 5-FUt T4 ddAlel capecitabineS B2 g
A 3 ddATE obF glont, dF-E vt
capecitabine Toll4 & Ul ¢ AP EE Ha

c} 3wl 5-FUS-E capecitabineol] cisplatin 22 oxali-

fd ot 4o
¥o, rlo 24

plaing Tisto] PAEAE FAATE ATELS OFE
ozl 4R FPVEES RIFINE YAT S4el

Z7keto] obde 2 Agol glo] Felrt Basheh
'é-l.

w o e oo

SREE 2
SR gl dovl, F AN} FRILH 2R
em o149 A% BIIsE]

Lee V& Foko] EalW 99 Foke] Zol, A4, A4
x Z4 2 K93, Yoon
1 7A], QA HZA Adolg
CEA FX& oZedxg Horh B AFedAe 284
CEA FX7} 3.0 ng/mLE 7|F 0.2 B &S dFHE
4 e AL HolFAckp=0068). W, T 7] s
e 855 V|Fog I3l s F8 & w57t
29} 7]17kol w9l lF AR chp=0.029). o2& 4
A QAL olollE AEAH FA) A (biologic markenE ol
olzl2 H313}7]% g} Epidermal growth factor receptor’”
8} Cyclooxygenase-2’¥9] WHa-& Foput$-g wojrmelrix
stdeh B QoA e wiS A GE dAteAnt AE
g A2 HAZL AdE]o] 9lo] o] tigt At Al
A Fstgdet.
AEH o2 oldl AFE Flo] & WA Aol
A FE A g3 g g
< ¥ Wl Aol 9

_16_



fo ofo
ot

tro M oo rfr fuow

no

. National Cancer Information Center.

. Sauer R, Becker H, Hohenberger W, et al.

. Bosset JF, Calais G, Mineur L,

. Rosenberg R, Nekarda H, Zimmermann F,

. Capirci C, Valentini V, Cionini L, et al.

. Rullier A, Laurent C, Capdepont M, et al.

. Kim DY, Kim TH, Jung KH, et al.

i

t3bsle] oI WrlsekE
gk X & A G T H,
E7}A] 9] 7] 7}e]
A&7

—»
1°¢
O
i)
ot
o
$v)
=,
>
r)~
DU

A [
ERlas

=
A CEA FAE olF <l

=
%4&&

#0, ofN
o
¥ iy
i
B 4

o ox
o
5
P
¥
Rk
b
B
>
L
e
N

N
>
ol

2

2
AN
wio
o
4 -

]
Kl
Mo
rek

. Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008.

CA Cancer J Clin 2008;58:71-96

Cancer statistics,
2007. Goyang: National Cancer Information Center; [cited 2011
Jan 301 Available from: http:/www.cancer.go.kr/cms/statics/
incidence

Preoperative
versus postoperative chemoradiotherapy for rectal cancer. N
Engt J Med 2004:351:1731-1740

et al. Enhanced
tumorocidal effect of chemotherapy with preoperative radio—
therapy for rectal cancer: preliminary results—EORTC 22921. J
Clin Oncol 2005;23:5620-5627

. National Comprehensive Cancer Network. Clinical prac-

tice guidelines in oncology V. 2. 2009: Rectal cancer. Fort
Washington, PA: National Comprehensive Cancer Network;
c2011 [cited 2011 Jan 30]. Available from: http://www.ncen.org/
professionals/physician_gls/PDC/rectal pdf

. Yoon MS, Nam TK, Kim HR, et al. Results of preoperative

concurrent  chemoradiotherapy for the ftreatment of rectal
cancer. J Korean Soc Ther Radiol Oncol 2008;26:247-256

et al.
Histopathological response after preoperative radiochemo-
therapy in rectal carcinoma is associated with improved overall
survival. J Surg Oncol 2008;,97:8-13

Prognostic value
of pathologic complete response after neoadjuvant therapy in
locally advanced rectal cancer: long-term analysis of 566 ypCR
patients. Int J Radiat Oncol Biol Phys 2008;72:99-107

Impact of
tumor response on survival after radiochemotherapy in locally
advanced rectal carcinoma. Am J Surg Pathol 2010;34:562-568
Preoperative chemora-
diotherapy with concomitant small field boost irradiation for
locally advanced rectal cancer: a multi-institutional phase |l
study (KROG 04-01). Dis Colon Rectum 2006;49:1684-1691

. Saif MW, Hashmi S, Zelterman D, Almhanna K, Kim

R. Capecitabine vs continuous infusion 5-FU in neoadjuvant
treatment of rectal cancer: a retrospective review. Int J
Colorectal Dis 2008:23:139-145

. De Paoli A, Chiara S, Luppi G, et al. Capecitabine in

20.

21

22.

28.

24.

25.

26.

__17_

. Lee J, Kang HC, Chie EK, et al.

. Choi

. Fisher B, Wolmark N, Rockette H, et al.

£33 9 901 HEUS Lz N HASSUANIIE &
combination with preoperative radiation therapy in locally

advanced, resectable, rectal cancer:
study. Ann Oncol 2006;17:246-251

a multicentric phase |l

Effect of suboptimal
chemotherapy on preoperative chemoradiation in rectal Cancer.
J Korean Soc Ther Radiol Oncol 2009;27:78-83

. Das P, Skibber JM, Rodriguez-Bigas MA, et al. Predic-

tors of tumor response and downstaging in patients who
receive preoperative chemoradiation for rectal cancer. Cancer
2007:109:1750-1755

. Lee J, Lee KJ. Clinical factors predicting the pathologic

tumor response after preoperative concurrent chemoradio-
therapy for rectal cancer. J Korean Soc Ther Radiol Oncol
2008:26:213-221

SG, Kim SS, Bae HS. Results of preoperative
concurrent chemoradiotherapy for locally advanced rectal
cancer. J Korean Soc Ther Radiol Oncol 2007;25:34-42
Postoperative
adjuvant chemotherapy or radiation therapy for rectal cancer:
results from NSABP protocol R-01. J Natl Cancer inst
1988:80:21-29

. Wolmark N, Wieand HS, Hyams DM, et al. Randomized

trial of postoperative adjuvant chemotherapy with or without
radiotherapy for carcinoma of the rectum: National Surgical
Adjuvant Breast and Bowel Project Protocol R-02. J Natl
Cancer Inst 2000;92:388-396

. Swedish Rectal Cancer Trial. Improved survival with preo-

perative radiotherapy in resectable rectal cancer. N Engl J Med
1997:336:980-987

Martling A, Holm T, Johansson H, Rutqvist LE,
Cedermark B: Stockholm Colorectal Cancer Study
Group. The Stockholm 1l trial on precperative radiotherapy in
rectal carcinoma: long-term follow-up of a population-based
study. Cancer 2001;92:896-902

Camma C, Giunta M, Fiorica F, Pagliaro L, Craxi A,
Cottone M. Preoperative radiotherapy for resectable rectal
cancer: a meta—analysis. JAMA 2000;284:1008-1015

Gerard JP, Conroy T, Bonnetain F, et al. Preoperative
radiotherapy with or without concurrent flucrouracil and leuco-
vorin in T3-4 rectal cancers: results of FFCD 9203. J Clin
Oncol 2006:24:4620-4625

Bosset JF. Collette L, Calais G, et al. Chemotherapy
with preoperative radiotherapy in rectal cancer. N Engl J Med
2006;355:1114-1123

Gerard JP, Chapet O, Nemoz C, et al. Improved
sphincter preservation in low rectal cancer with high-dose
preoperative radiotherapy: the lyon R96-02 randomized trial. J
Clin Oncal 2004:22:2404-2409

Chan AK, Wong A, Jenken D, Heine J, Buie D,
Johnson D. Posttreatment TNM staging is a prognostic
indicator of survival and recurrence in tethered or fixed rectal
carcinoma after preoperative chemotherapy and radiotherapy.
Int J Radiat Oncol Biol Phys 2005;61:665-677

Capirci C, Valentini V, Cionini L, et al. Prognostic value



H

27.

28.

20.

31

32.

BHUA EAESIX 2011:29(1):11~19

of pathologic complete response after necadjuvant therapy in
locally advanced rectal cancer: long—term analysis of 566 ypCR
patients. Int J Radiat Oncol Biol Phys 2008:;72:99-107
O’Connell MJ, Martenson JA, Wieand HS, et al.
Improving adjuvant therapy for rectal cancer by combining
protracted-infusion fluorouracil with radiation therapy after
curative surgery. N Engl J Med 1994;331:502-507

Berger C, de Muret A, Garaud P, et al. Preoperative
radiotherapy (RT) for rectal cancer: predictive factors of tumor
downstaging and residual tumor cell density (RTCD): prognostic
implications. Int J Radiat Oncol Biol Phys 1997;37:619-627
Mohiuddin M, Regine WF, John WJ, et al. Preoperative
chemoradiation in fixed distal rectal cancer: dose time factors
for pathological complete response. Int J Radiat Oncol Biol
Phys 2000:46:383-888

. Smalley SR, Benedetti JK, Williamson SK, et al. Phase

0l trial of fluorouraci-based chemotherapy regimens plus
radiotherapy in postoperative adjuvant rectal cancer: GI INT
0144. J Clin Oncol 2006;24:3542-3547

Crane CH, Sargent DJ. Substitution of oral fluoropyri-
midines for infusional fluorouracil with radictherapy: how much
data do we need? J Clin Oncol 2004,22:2978-2981

Saif MW, Hashmi S, Zelterman D, Almhanna K, Kim
R. Capecitabine vs continuous infusion 5-FU in neoadjuvant
treatment of rectal cancer: a retrospective review. int J
Colorectal Dis 2008:23:139-145

. Gerard JP, Azria D, Gourgou-Bourgade S, et al.

35

36.

37.

,18_

. Smith FM, Reynolds JV, Kay EW,

Comparison of two neoadjuvant chemoradiotherapy regimens
for locally advanced rectal cancer: resuits of the phase Il trial
ACCORD 12/0405-Prodige 2. J Clin Oncol 2010;28:1638-1644

. Mehta VK, Cho C, Ford JM, et al. Phase Il trial of

preoperative 3D conformal radiotherapy, protracted venous
infusion 5-fluorouracil, and weekly CPT~11, followed by surgery
for ultrasound-staged T3 rectal cancer. Int J Radiat Oncol Biot
Phys 2003:55:132-137

Glynne-Jones R, Sebag-Montefiore D, Maughan TS, Falk
8J, McDonald AC. A phase | dose escalation study of
continuous oral capecitabine in combination with oxaliplatin and
pelvic radiation (XELOX-RT) in patients with locally advanced
rectal cancer. Ann Oncol 2006;17:50-56

Yoon SM, Kim DY, Kim TH, et al. Clinical parameters
predicting pathologic tumor response after preoperative
chemoradiotherapy for rectal cancer. Int J Radiat Oncol Biol
Phys 2007:69:1167-1172

Kim JS, Kim JM, Li S, et al. Epidermal growth factor
receptor as a predictor of tumor downstaging in locally
advanced rectal cancer patients treated with preoperative
chemoradiotherapy. Int J Radiat Oncol Biol Phys 2006;66:
195-200

et al. COX-2
overexpression in pretreatment biopsies predicts response of
rectal cancers to neoadjuvant radiochemctherapy. Int J Radiat
Oncol Biol Phys 2006:64:466-472



— Abstract

The Pathological and Clinical Effects of Preoperative
Chemoradiation in Rectal Cancer

Jin-Ho Song, M.D.*, Hong-Seok Jang, M.D.*, Yeon-Sil Kim, M.D.*, Su-Mi Chung, M.D.*,
Seok-Hyun Son, M.D.*, Jin-Hyeong Kang, M.D.”, Eui-Gon Youk, M.D.,
Doo-Seok Lee, M.D.", Suk-Hi Lee, M.D.° and Sei-Chul Yoon, M.D.*

Departments of *Radiation Oncology and TMedical Onocology, Seoul St. Mary’s Hospital, The Catholic
University of Korea School of Medicine, Departments of TColorectal Surgery and
SClinical Pathology, Daehang Hospital, Seoul, Korea

Purpose: To evaluate the pathological and clinical effects of preoperative chemoradiation (CCRT) in cases of
locally advanced rectal cancer and to determine the predictive factors for tumor downstaging.

Materials and Methods: From March 2004 to August 2008, 33 patients with locally advanced rectal cancer were
treated with preoperative CCRT. Twenty-eight patients (84.8%) were ftreated using a concomitant boost
technigue while five (15.2%) patients were treated using a cone down boost technique. Al patients received 50.4
Gy of iradiation and concurrent chemotherapy with 5-fluorouracil. The median follow—up duration was 24.2
months (range, 9.8 to 64.7 months).

Results: Thirty-one (93.9%) patients underwent surgery. Twenty—four patients (72.7%) underwent anal
sphincter-preserving surgery. The 3-year disease free survival (DFS) and overall survival rates were 63.4% and
78.8%, respectively. Post—operative factors were more important for DFS. Pathologic N stage, margin status,
and pathologic differentiation were significant prognostic factors (p=0.001, 0.029, 0.030). Tumor size and
lymphovascular invasion were also associated with marginal significance (p=0.081, 0.073). However, only
pre—treatment T stage was a significant pre-operative factor (p=0.018). The complete pathological response rate
was 9.1%. T-downstaging was observed in ten (30.3%) patients, whereas N-downstaging was found in 24
(72.7%) patients. Pre-treatment T stage and the interval between CCRT and operation were the predictive factors
for downstaging in a univariate analysis (p=0.029, 0.027). Pre—treatment carcinoembryogenic antigen was also
associated with marginal significance (p=0.068).

Congclusion: The survival of rectal cancer patients can be better determined based on post—operative findings.
Therefore, pre—operative CCRT for downstaging of the tumor seems to be important. Pre-treatment T stage and
the interval between CCRT and operation can be used to predict downstaging.

Key Words: Rectal cancer, Preoperative concurrent chemoradiation, Concomitant boost technique
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