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Table 1. Patient Characteristics (N=88; 1994, 9.~1998, 5.)

Characteristics No. of
patients
Age 32~81 (median : 57) years
Sex M 4
F 44
Modified Astler-Collor Stage B2 32
B3 2
a 2
2 50
3 2
ECOG performance status 0~1 79
2 9
Histology adenocarcinoma 83
mucinous carcinoma 5
Tumor size <5 cm 40
>5 cm 48
Distal resection margin 22 am 48
<2 cm 39
positive 1
Endolymphatic tumor emboli  absent 68
present 20
Lower margin of RT field classic 16
individualized 72
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Fig. 1. In classic radiation therapy portals design, the lower
margin was set either at the lowermost obturator foramen or
at 2 to 3 cm below the anastomosis, whichever is lower
(solid line). In individualized portal design, the lower
margin was set at 2 to 3 cm below the anastomosis irre-
spective of the obturator foramen (dotted line) in an effort
to reduce radiation volume.
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Fig. 2. Overall survival, disease-free survival, local control,
and distant metastasis-free survival of total patients.

Table 2. Patterns of Failures According to Lower Margin
Determination Method

Classic Individualized Total
(%) (%) (%)

Local failure only 3/16 (188) 1/72 (14) 4/88 ( 45)
Local +distant failure 0716 ( 0.0) 1/72 (14) 1/88 ( 11)
Distant failure only ~ 3/16 (18.8) 11/72 (15.3) 14/88 (15.9)
Total 6/16 (37.5) 13/72 (18.1) 19/88 (21.6)
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Fig. 3. There was no difference in disese-free survival
rates according to radiation portal designs.
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Fig. 4. There was no difference in local control rates
according to radiation portal designs.
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Table 3. Analysis of Survival and Local Control According to
Prognostic Factors

Factors 0S DFS LC
Age NS NS NS
Histology NS NS NS
Tumor size (5 c¢m) NS NS NS
Tumor site NS NS NS
Distal resection margin (2 cm) NS NS NS
Pre-operative CEA (7 ng/ml) NS NS NS
Modified Astler-Coller stage NS NS NS
Endolymphatic tumor emboli 0.01 0002 004

OS : Overall Survival, DFS : Disease Free Survival
LC:Local Control, NS: Not Significant

S ZANE v 43, &24 ¥, ¥ 27), FU A,
Q) AAANA L) Az, 4 A CEA X, MAC H7| =&
F fg At ohy %131, &9 A AHumor emboli)=
&, T AEE, T4 ALEM 4 BAHeE |9
Al e mXle AFAAE vehdtH p=001, p=0.002,
p=0.04) (Table 3). A} A} Z 3w3%)NH F5& QslE
7 s Ajo] W =]Q)c}.

4
o3
<

I &

ZAQte] 4 3 uIAAXFE Hoskin 70| 19854
MAC #l7] B2oll4 C7t|9] SIS uibog Als &
FH AFE Aoz o7 Fa9 7‘*°"’ﬂ oAl 2z =
+&4d0] HA gtk AAQke] 217 X RBollA Foko] F
W OgEA Aoyt AV AHAE 9 F Ak Afol
de wolle 2 AAgtogr: F4 ALS =ldie
58 2102 AZslo]l Bz X5 S g &
& el bl o AnE 25% AR A& g
HZA LS £9 F AW EAHE F93 Fx9

Z& P4e vehgich!

HAete] ¢ & WALAAE A sp meslojol & A
< WlElE RZAD Fodo] glgw W4E T A
olck. 7, 1A, AG5E Foll A3t o] AFAztlA
Vel AptobahS- B 30%0ll4 49%A £ T4 AES
Vel 9lom,'™ Minnesota reoperation seriesol] «H—"i 3l
Al Ake] 92%7t FubHpelvic cavity) WellAl dojghg Hat
S 2AH FEE AYG gate] 50% o4k °ﬂ"1 L
A Hol7b wEis|x Qlck A% Azte] g=zAd Aol sl
7y} Y = A (inferior mesenteric system)2- ule} wHs) 3 Fe}
A2 WA FZA(internal iliac lymphatics)} AX 2

He RH =2 AlHE X

e BN ZAKS ZAH S 6He19) JHE S

# Z A (presacral lymphatics) & w2} wilslch ol g=4
Aole EE AT 4 = EAol w2} Grimnell 502
AzAe w3le) o3k nAGAQ HufkdE BHY 5 Y&
€ Hwela, ol#fdh ulAAA YZA Ho] L FEd
(anal verge) S 2HE] 8 em o5} FofollA A5 ARk
Bislgiet et £ 7ol 8889 3k F ol|d w
AAA "ZA Holol| o3t Al 7 ZA(inguinal lympha-
tics) B £]A+=F B = H(external iliac lymphatics)ol| 2] #fut-&
PAE A goket viSo] sty AAEE Al AR5
A5ole ol Fekel Ayt Auides dERellA Ho
AY7] el oleist gz i) s} wjae] 9fe] WA
37 wfji#el AR A= ol#fdt 4 Grimell®] 7ol
ofgt u|AAQ) FZA Aol ¥ AAEE MR #A
‘3%8 S AAgt B3] AKX E 2A99Y s e
RS AFos dol AUdos ARNAY 1299 @
WS Agel Sl ZAelel spgole] Aol 2
ARThe AAS Az e wje) el F2 TAE g
T AN, 5 ool WS TR A4S UFe
Aolod, olelh W4 Aol FYolx AZaAe FH ol
AR5 A5l Fol BHash wAdzAGA S Sdish
RE Bdesirke A7AEY /M ST dgE
oz Al PAAANE 2AGAL FoleF o] uigh
3tk
F WiR2 se{=lojol & He WAL gl A%t FAHE
S FH&shle Aoltk 7% F AN EE Adste A5
o QoA WAAXE EFoh} Fo 2L FHFY 9
g2 gods] YAMXNER sk dAdE 2 5
JA A7lel WAl 88 gL, aeln ol
A WAl etolerance  dose)ol] 2]l Q@EIO-]?]D} Steven
Bo panks AR AS 2%0l4 15%8E &
Qe AAH2o] #AE whHo), MD Andersond Hos-
pital MDAH)olA= 4 A w % 3 AKX E A H
Pofst 2AokE AHEsle] 45~5 Gyd WAMIE ARl
2595 AF 10%914 15%2) AN FES Qe
2ol ARE Hasigdeh Cohen S0 4ol 2t
28 Zol7) 93 444 2] Ao PR Foo
2 EAE T Al ZH A3 AEet3Hreperitonealization),
omental pedicle flap, reprover uterus 52| AgHS A48l 1,
WARAR A Teisokd Ao Y ZAE A5Y
Anh zAqe] 2EARYE AT, JEA A £
& Ae ool NEYeEA ZAk el TPHE 23
S 2 2 FAESG B A7 i dAEdAlE

d

oE'. fir o

il

W)
./IE

alo of

- 197 -



CHEH2U AL B 2ENSE X 2000;18(3):194~199

WAARE AE Aol £ME Wel Fa Y92
AAlA AR EE BEE I8 WS F
siglon] & 7|7F Bl 3 E%)S BAMto] %

SHFES gkl ol ofF WA J)7bo]
£ A7) AdES A vaste] FRF9) wlEr} Ais}
o AEE valZle ofth ti$e] BAAzRAGHY
lde M- oz AAsE dlell A 2 23t 22
FHFo] ZEsdckn At F= gy Holx &,
384, &5, A 5ol vX& WA ST o9k RHEE F
THA BAEL o] AR ZAAA § Y& AoE HQld

B A7) didsiA Sl PAAXE A9 AR F F
o] H|ZE #g T-estolld] 223A ylo] EE Holr} gl

£ ole AEAHY 2AE AL Folle AWM mud
nous canrcinoma)o] YUK MEA zAdd AAF 549
ANt #RbEo] EXEch HALGE diaklelld B
dlE AxEA LA glov] A B AT i IAE
Z ANt 3z} 59 F 2vella] YAAolrt Wil ot
Ta AL flgdeh o]AL o3l i Hog gHA Q)
£ AN FolME HAMAXE 2AGY9Y] AEA 2
A3} old] wWEx WAAXE 2AYY Y99 vt T4
Zo} A fasiche A4S ZHHE JFE F sl
Aggas ¥ ¢ Ak

do

b

32

F

O

gne

ror

1. Gastrointestinal Tumor Study Group. Prolongation of the
disease-free interval in surgically treated rectal carcinoma. N
Engl J Med 1985:312:1465-1472

2. Douglass HO Jr, Moertel CG, Mayer RJ, et al. Survival
after postoperative combination tretment of rectal cancer. N
Engl J Med 1986:315:1204

3. Krook JE, Moertel CG, Gunderson LL, et al. Effective
surgical adjuvant therapy for high-risk rectal carcinoma. N
Engl J Med 1991:324:709-715

4. Fisher B, Wolmark. N, Rockette H. et al. Postoperative
adjuvant chemotherapy or radiation therapy for rectal cancer:
Results from NSABP R-01. JNCI 1988;80:21-29

5. NIH Consensus Conference. Adjuvant therapy for patients
with colon and rectal cancer. JAMA 1990;264:1444~1450

6. O'Connell MJ, Martenson JA, Wieand HS, et al. improv-
ing adjuvant therapy for rectal cancer by combining protract-
ed-infusion fluorouracil with radiation therapy after curative
surgery. N Engl J Med 1994,331:502

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 198 -

. Kolimorgen CF, Meagher AP, Wolff BG, et al. The long-

term effect of adjuvant postoperative chemoradiationtherapy
for rectal carcinoma on bowel function. Ann Surgery 1994;
220:676

. Kimberg VS, Souba WW, Dolson DJ, et al. Prophylactic

glutamine protects the intestinal mucosa from radiation injury.
Cancer 1990:66:62-68

. Gunderson LL, Russell AH, Llewellyn HJ, et al. Treat-

ment planning for colorectal cancer: Radiation and surgical
techniques and value of small-bowel films. Int [ Radiat
Oncol Biol Phys 1985;11:1379-1393

Minsky BD, Cohen AM. minimizing the toxicity of pelvic
radiation therapy. Oncology 1988:2:21-25

Mameghan H, fisher R, Mameghan J, et al. Bowel
complications after radiotherapy for carcinoma of the prostate:
The volume effect. Int J Radiat Oncol Biol Phys 1990;18:
315-320

Herbert SH, Curran WJ, Solin {j, et al. Decreasing gas-
troin testinal morbidity with the use of smali bowel contrast
during treatment planing for pelvic radiation. Int J Radiat
Oncol Biol Phys 1991;20:835-842

Shanahan TG, Mehta MP, Bertelrud KL, et al. Minimi-
zation of small bowel volume within treatment fields utilizing
customized belly boards. Int J Radiat Oncol Biol Phys 1990;
19:469-476

Gallagher MJ, Breretion. HD, Rostock RA, et al. A
prospective study of treatment technigues to minimize the
volume of pelvic small bowel with reduction of acute and
late effects associated with pelvic irradiation. Int J Radiat
Oncol Biol Phys 1986:20:1565-1573

Grinnell RS. Lymphatic block with atypical and retrograde
lymphatic metastasis and spread in carcinoma of the colon,
and rectum. Ann Surg 1966;163:272-280

Gunderson LL, Sosin H. Areas of failure found at re-
operation [second or symptomatic look] following curative
surgery for adenocarcinoma of the rectum: Clinicopathologic
correlation and implications for adjuvant therapy. Cancer
1974,34:1278

Hoskins RB, Gunderson LL, Dosoretz DE, et al. Adjuvant
postop-erative radiotherapy in carcinoma of the rectum and
sigmoid. Cancer 1985,55:61

Steven KR Jr, Fletcher WS, Allen CV. Anterior resection
and primary anastomosis following high dose preoperative
irradiation for adenccarcinoma of the recto-sigmoid. Cancer
1978:41:2065

Willet CG, Fung CY, Kaufman DS, et al. Postoperative
radiation therapy for high-risk colon carcinoma. J Clin Oncol
1993;,11:1112

. Cohen AM, Gunderson LL, Welch CE. Selective use of

adjuvant radiation therapy in resectable colorectal adenocar-
cinoma. Dis Colon Rectum 1981,24:247-251



StaRl o) 801 GHHY ERISS AlE D BXIA LA TAF S B1e12) I

~—— Abstract

Individualized Determination of Lower Margin in
Pelvic Radiation Field after Low Anterior Resection for
Rectal Cancer Resulted in Equivalent Local Control and
Radiation Volume Reduction Compared with Traditional Method

Suk Won Park, M.D.*, Yong Chan Ahn, M.D.*, Sedng Jae Huh, M.D."
Ho Kyung Chun, M.D.T, Won Ki Kang, M.D.T, Dae Yong Kim, M.D.*
Do Hoon Lim, M.D.", Young Ju Noh, M.D." and Jung Eun Lee, M.D.

“Departments of Radiation Oncology, TGeneral Surgery, and THematooncology,
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose : When determining the lower margin of post-operative pelvic radiation therapy field according to
the traditional method (recommended by Gunderson), the organs located in the low pelvic cavity and the
perineum are vuinerable to unnecessary radiation. This study evaluated the effect of individualized
determination of the lower margin at 2 cm to 3 cm below the anastomotic site on the failure patterns.
Materials_and Methods : Authors included 88 patients with modified Astler-Colier (MAC) stages from B2
through C3, who received low anterior resection and post-operative pelvic radiation therapy from Sept.
1994 to May 1998 at Samsung Medical Center, Sungkyunkwan University. The numbers of male and fe-
male patients were 44 and 44, and the median age was 57 years (range: 32-81 years). Three field
technique (posterior-anterior and bilateral portals) by 6, 10, 15 MV X-rays was used to deliver 4,500 cGy
to the whole pelvis followed by 600 cGy's small field boost to the tumor bed over 55 weeks. Sixteen
patients received radiation therapy by traditional field margin determination, and the lower margin was set
either at the low margin of the obturator foramen or at 2 cm to 3 cm below the anastomotic site,
whichever is lower. In 72 patients, the lower margin was set at 2 cm to 3 cm below the anastomotic
site, irrespectively of the obturator foramen, by which the reduction of radiation volume was possible in 55
patients (76%). Authors evaluated and compared survival, local control, and disease-free survival rates of
these two groups.

Results : The median follow-up period was 27 months (range : 7-58 months). MAC stages were B2 in 32
(36%), B3 in 2 (2%), C1 in 2 (2%), C2 in 50 (57%), and C3 in 2 (2%) patients, respectively. The entire
patients’ overall survival rates at 2 and 4 years were 94% and 68%, respectively, and disease-free sur-
vival rates at 2 and 4 years were 86% and 58%, respectively. The first failure sites were local only in 4,
distant only in 14, and combined local and distant in 1 patient, respectively. There was no significant
difference with respect to local control and disease-free survival rates (p=0.42, p=0.68) between two
groups of different lower margin determination policies.

Conclusion : The new concept in the individualized determination of the lower margin depending on the
anastomotic site has led to the equivalent local control and disease—free survival rates, and is expected
to contribute to the reduction of unnecessary radiation-related morbidity by reduction of radiation volume,
compared with the traditional method of lower margin determination.

Key Words : Rectal cancer, Pelvic radiation therapy, Radiation volume
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