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= Abstract—=

The Role of Radiotherapy in Management of Rectal Cancer

John Juhn Kyu Loh, M.D., Chang Geol Lee, M.D., Jin Sil Seong, M.D., Soo Kon Kim, M.D.
Kyung Ran Park, M.D., Chang Ok Suh, M.D. and Gwi Eon Kim, M.D.

Department of Radiation Oncology, Yonsei University,
College of Medicine, Seoul, Korea

A total of 93 patients with rectal cancer treated with radiotherapy at department of Radiation
Oncology, Yonsei University College of Medicine, Yonsei Cancer Center between January 1974

and December 1983 are retrospectively analysed.

The patients are divided into three groups as follows: |. Postoperative radiotherapy, II.
Postoperative recurrent, il Unresectable or Inoperable group. In postoperative radiotherapy
group, overall 5 year survival rate is 34.8% and prognostic factors are presence of obstruction and
degree of differentiation. In postoperative recurrent group,overall 2 year survival rate is 7.4% with
median survival of 13 months and prognostic factors are RT responsiveness and sex, and the
local failure rate is 22.7%. In unresectable or inoperable group, overall 2 year survival rate is 19.8%
with median survival of 12.6 months and prognostic factors are RT responsiveness and RT dose.
The complications for RT are not significant and are acceptable in all patients.

Key Words: Radiotherapy, Rectal cancer
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9399 #AEL A= stk RS 54
3w de 214 744 7R) chpalglan HEQ
& 494 &, vl 481452 Hols}t gigith(Table

AR 9] Bl we AlFes
‘*H’—%}—t—tﬂ [#°] % YA z]i-‘v’-e.i 454, 11
s Ao 309 w2 IS ZA ;af
FEEIS T2 18T, 17ofA 2°ﬂ°ﬂ/~i“i A
-4 A & (anterior resection)-& A dstgm, vz
43¢] 25 E-3]-&AA %« (abdominoperineal resec-
tion)-& Al 3Gt FolHEe nAZEA o AA=F
£ (colostomy) & A FFAE o7} 4o, mAH A=A
Z25-¢7hs Algkd|7l 1007} 28ln olfEl £l

Table 1. Patients Characteristics
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1] b2 ol 7} 4o ek (Table 2). $45 PAAAZ
£ &% 4-85ol 455307 AR E A= AW
CERWRLEESERESIETEN SRR

5000 cGy5 &A1 3Rl whe} 6000 cGy7HAl =
A A= gloleh, zAboke] Abad (upper border>i

A5L 3l AFafe], 31de B3¢ A4 FeHot
2E IS s sgdan AwEAEe A% 3
(obturator foramen)¢] ddoz, & Fule] o
Zoiof 1cm21ﬁ_o_i 7404% AEAEFY, FAL
H-Fo) =5 LT 7
£ 3] &4l 15-18 MeV ﬂx}xd% o] &3] o] g3l
1000 cGy F=7t2ALE 319tk A&E AF 2% (two
portals) 5L A53S poxE o] &89 Aol

& Zol7] St WAL AL Bokelz s
3Ack(Fig. 1), €% SaAdel %3¢ 3000-6500
cGy7HAl ZAF8HeE 90%7} 4500 cGyol 4 &Abkgt
o}, +EE7b7 7% 4500-6500 cGy7tA A )

Table 2. Patients Grouping

No. of Evaluable Patient : 93

Age : 21-74 years (Mean 49)
Sex t:M:F=48:45
Histology : Adenocarcinoma

Pateints Grouping : |.Postoperativ Elective

Radiothdaepy Group

11.Postoperative Recrurent
Group

11, Unresectable, or Inopera-
ble Group

|. Postoperative elective radio- 45
therapy group :
1. Anterior resection : 2
2. Miles’ operation‘: 43
il. Postoperative recurrent group : 30
I1t. Unresectable, or Inoperable group : 18

1. Palliative resection and
colostomy : 4

2. Palliative colostomy only : 10
3. No operation: 4

Pelvic Port

IOMV X-ray

5000 - 6000 c¢cGy/ 5- 6 weeks
AP/ PA or Box Technique

Lateral

N/

Perineal Port
Electron Beam
1000 cGy / 1 week
Direct Single Port

Fig. 1. Radiotherapy technique.
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Table 3. 5yr Survival Rate by Stage in Postop. RT
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££% WAMR 22 (Postoperative
Radiotherapy Group)

moditied Astler-Coller#>|o] w2 222 ¥
Al 457 % B1 19, B259, B3 114, C119, C217
g 22l w C310% ol Hrle v 5d HE5L
B1+B2 33.4%, B3 351%, C1+C2 41.1%, C3 33% %

I A gl A= 34.8%9] 54 AEE-T ¥} (Table
3, Fig. 2), AlukekA-e axjdto] 15%, YAl 1
%, 18]3 FA A o) 7% R A A2 33% At
(Table 4, Fig. 3), 7 &7 Fa4Aw$2 va B2+
B3oll 4] 25%l A C1& 195 19 gl C2+C3&
18.5%2 AA| 22.7%%cH(Table
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Table 4. Pattern of Failure in Postop. RT Group

Group Faiture MGH* Mo
5y val Site No. of cases (%) No. of cases (%)

Stage No. of ear surviva

a cases rate (%) Locoregional 5( 5) 7 (15)
B1, B2 6 33.4 Locoregional 4( 4) 3(7)
83 1 35.1 & distant

) i 28 (29) 5(11)

c1,C2 18 R Distant
Cc3 10 33.0 Total 38/95 (40) 15/45 (33)
Total 45 34.8 *Cancer 55 : 61—71,1985 **Yonsei Cancer Center

POSTOPERATIVE ELECTIVE RADIOTHERAPY GROUP

IOO% APRIL, 1986 YCC
e—s Bi, B2 (N=6)
°—° B3 (N=11)
424Gy, C2 (N=18)
a---8 C3 (N=10)

50+

T T T T

o} | 2 3 4 SYear

Fig. 2. 5 Year survival rate by stage in postop. RT group.

MGH YCC

(28/95) (15745)

Fig. 3. Pattern of failure in postop. RT group.
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Table 5. Local Failure Rate (%) Following Curative Surgery

s Surgery only Surgery & Postoperative RT

tage

N MGH* USFM** MGH* MDAH*** YCC
82,83 30.5(18/ 59) 34.5 (20/ 58) 5.5 (2/36) 4.2(1/24) 25 (4/ 16)
Cc1 50 ( 2/ 4) 21.2( 4/ 19) 11.1{(1/ 9) 0 (0/ 3) 100 (1/ 1)
C2,C3 50 (20/ 40) 51.6 (33/ 64) 12 (6/50) 11.4 (4/35) 18.5( 5/27)
Total 38.8 (40/103) 40.4 (57/141) 9.5 (9/95) 8.1 (5/62) 22.7 (10/44)

. * MGH : Cancer 55;61-71, 1985,
of Surgery 113 : 446—453,1978.

** University of Florida : Cancer 37; 2861-2865,1976 *** MDAH : Arch

Table 6. Prognostic Factor Analysis in Postop. RT Group

Factors No. of cases 5 year SR p-value*
Sex : Male 22 30.1 > .05
Female 23 26.2
Age: <50 22 22.2 > .05
> 50 23 452
Location : above perito. reflection 3 60 ‘ > .05
below perito. reflection 40 25.6 -
Shape : ylcerative type 24 23.2 > .05
fungating type 14 35.7
Size : < 6cm 26 35 > .05
> 6cm 13 31 .
Qbstruction : present 3 0 < .001**
absent 37 37 i ‘
Symptom duration : < 6 mo. 24 471 > .05
> 6 mo. 14 40.8
Grade :well differentiated 4 71.4 0.03**
nod. Ipoorly differentiated 19 226
Performance status : HO, H1 36 30.7 > .05
{ECOG) H2—-H5 9 184
*Z-test ** Statistically significant factors

AANGE, S 717, B} 2= aeln
A2 +Y = (Performances staius) 58 A&
ATAA ngped o) 3 AdAMFT Eef 23}
=7} A% o2 oqglAl vebdet, Al gl
© 4% 5 AEgol 37%<H wlah AsH st Y
A% 0%2 ol FAGdez $93ga(P<O.
0005), 37} 19 A% 54 AZge] 71%lH) v]
s N Moz Pojxul 226%E 4] 4o 2po] S ¥
% =HP=0.03) (Table 6),
+4% PAAAEY PYFosE
S, el Eel dgot AAAE 2 HFaye
2 ol Hy¥ sEsiglon telol glof 4ol
Pe g 244} dRlon a9 FoPAE 3%

ot

P=-Y-]
[

e, 355

slodch o]zl P2 HE2|AF 28 2 Bt
kL box®] Al 22 gro] 24 4 Ygiti(Table 7),

% IAX LR (Postoperative Recurrent

Group)
A A= A 307 e2 AL A grya
B2 99, C210, C33% =zgjx »|3ql 8oz
7 AL *l‘ﬂﬂ"d o7} 4o B3]SHAAE A

A gtell s} 266 H R 77%7F 1d o] o) Auistgln =2
AArZ AE-g Galslgd o7k 21ed2 70% Kot
(Table 8), Axtygiz ¥l 3¢ 85} 433%= 7}
A gk o thg-o] Fuhdl 36.7%, AdH-qitAd o] 2
o 22 3|F39) Mgt FA|ALo] 40 9l
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A3 1d, 29 AEEL 54.2%, 74%% %
(Table 10) WapA kol k-2 el o FARS} A=
T 3RS E5E5 ol E A% g1 A4 Bl
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2 F3 ato] & et (P=0.025) (Table 12, Fig.
4),

3. AME7ks &2 se87lsT

or Inoperable Group)

(Unresectable

AA WAL 18902 44T fobd HLE W

v

Table 7. Radiation Complications in Postop. RT
Group

Complication No. of cases

Minor Urinary frequency 7
Skin reaction (perineal) 16
Enterocolitis 5

Major Small bowel obstruction 1*

Total 29/45

*necessitate surgery.
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771 4o, #AAzF%(colostomy)ahe A4E A
$71 104, oFF- A% AHEA g 5t 40
o, Ay Fof AEZ|ZES A7 1849, 151744,
10.571 €ol 1 (Table 13), #AHAIA| &oll A3l dH-2
BT Fubse FREL7E A7 24744,
48092 o3 Aol & A2 (P<0.01) A FHAte
TUAE17 126714 0|3t (Table 14).

shabAd go]l wbE sl g AL+S 2 5500 cGy
ol Ate] A EFS F 7% 50%2) g 7 228U
o} AEE 104 55 OcGy o]514] 7% 16.7%, 8.374
2 3 = ¥ 9 c}(P<0.005) (Table 15),

) &

HEE TAHGFEo| oz Husn
o} $l x| ofutet F-Eell A Abuk 8om o] Al
AukA A £ (anterior resection)o] = o] &}l A
A Al < (abdominoperineal resection) ¢]
AgEgont HE f¢7)1Ee Lt stapling

1§, 820l 4] 6~8cm Alele] HaolA s g

Table 8. Patients Characteristics in Postop. Recurrent

Group

No. of cases : 20

Sex : M:G=14:16

Age : 27 27 =70

Inital stage : B2 9
c2 10
Cc3 3
Unknown 8

Anterior resection 4
Miles’ operation 26
<12 mo. . 23
> 12mo. h 7

Previous surgery :

Recur duration :

Table 8. Initial Stage vs.Failue Site in Postop. Recurrent Group

Failure site
Initial stage - -
Pelvis Perineum Perineun & inguinal LN Inguinal LN
B2 5 3 1 0
B2 3 6 1 0
C3 0 2 1 0
Unknown 3 2 1 2
Total (%) 11 (36.7) 13 (43.3}) 4(13.3) 2(6.7)
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g2, 2ev ZXH 5ol Sl s o 35~50%

o FaAgo] HuE T 3lu 53] C20]4e] Wl

A 50~T70%7kA] 2nse] ZAAFEE A

=& Ule] 50~60%7F FaALE QA2 Hof
Q

A old A FolslAE nAH ABRE 447,
F A AE, Behey 2eln o] Foh 24l
a4l 9 4 Ut

gy, olzl Aol 7bg & Aol E e Agze 1
A WA= FoYshAAe] of FolTen, e}
Table 10. Overall 2yr Survival Rate in Postop. .
Recurrent Group % N=17 (MS=19.6 mo)
Months Survival rate (%) 10 4
1 93.0 \ N=30 (MS=13.0 mo)
12 54.2 !
\
18 29.5 ‘ o—e Overall
24 7.4 y »--e Responders
1 &-.-® Nonresponders
Median survivai 13 (mo) ' reseon
\
1A \
\
Table 11. Radiation Dose vs. Response and Pallia- \
tion Rate in Postop. Recurrent Group \
\
Response Palliation .
Dose {cGy) .
rate {%) rate {%) \_\ N=13 (MS=8.6 mo)
< 45030 1/ 3 (33.3) 2/ 3 (66.6) 0.1 \
. 1) v ¥ 1
4500 — 5000 6/11 (54.5) 11/11 (100} 0 6 12 18 24
> 5000 10/16 (62.5)  14/16 (87.5) Time (months)
H i i ders and non-
Total 17/30 £56.7) 27/30 (90.0) Fig. 4. 2 vyear survival rate in responders a
responders.
Table 12. Prognostic Factors in Postop Recurrent Group
Factor No. of cases Median survival (mo) P-value*
Response Responders 17 19.6 0.01**
Nonresponders 13 8.6
Sex Male 14 9.9 0.025**
Female 16 16.7
Dose (cGy) < 5500 14 120 > .05
> 5500 16 15.5
Stage B2 9 18.2 > .05
: C2,C3 13 13.0
Failure Pelvis 1 13.8 > .05
site Pelvis & Others 19 19
Age <50 17 14.7 > .05
> 50 13 104
Recur duration < 12 mo. 23 14.9 > .05
> 12 mo. 7 9.9

*X3-test ** Statistically significant
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Table 13. Median Survival in Unresectable, or Inopera-

ble Group
No. of cases Med(ir::)no;survwal
Gross residual 4 18
Colostomy only 10 15.1
No operation 4 10.5
Total 18 12.6

Table 14. Median Survival by RT Responsiveness
in Unresectable, or Inoperable Group

Median survival*
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2zeWyel e A7t A== yd®, AT 500
-3000 cGyH =] Fed A AEE AYsdd o
2] randomized AF-F o4 PMH (Princess Mar-
garet Hospital)} VAH(Veterans Administration
Hospital)9] & of 4 gt 2tz 500 cGy/I &, 2000
cGy/103] 9] s WAMIA E7} “C" B A7t 2
AU AEFY F715 29 & # 29 MRC
{Medical Research Council), MSKCC (Memorial
Sloan Kettering Cancer Center)52] Z o4& Al
€9 Holsl gl AR E FAAFA L 23
Aoz 3nHYd~12, 2z} Yale-New Heaven
Hospital, Leningrad Hospital 5 ¢ 4500 cGy/5 &,
3000 cGy/53] /25-2] Aol A= H&E9] g4 ol =
el A S Boj S WA
oPHFE FofAlel gL wolAE o £ ot 2 ukE
%3 o[ 3Hg (morbidity) & Ad 0 & ol 4 9]

‘:}_1344)

= gl B

Table 15. Response Rate and Median Survival by RT
Dose in Unresectable, or Inoperable group

No. of cases (Mo.)
) No. of Response  Median
Responders (CR+PR) 5 24 Dose (cGy cases rate (%) survival (%)*
+ 4.
Non responders (NR+PD) 13 8 = 5500 12 16.7 (2/12) 83
Total 18 12.6 > 5500 6 50 (3/ 6) 22.8
CR: Complete response PR : Partial response Total 18 27.8 (5/18) 12.6
NR: No repsonse PD : Progressive disease
" P < 0.01 P < 0.005
s
100 R 930
A 90!

¢——+ Postop. Elective Gr. (N=45)
o—'—0 Unreseclable, Inoperable Gr.(N=18)

A----a Postop. Recurrent Gr. (N=30)

. N'e
N\ :
295 A
RN X
) — 0
\ ~._99
\\A7~4 \0\' ~
"o S—A ~~q
T T A T 1
0 { 2 3 a4 5 Year

Fig. 5. Overall 5 year survival rate by patients group.
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7)oM) 50%, 12% 2. ol BASH o2 fosiglon}
AEEHA = B2E7 & Adstne fodl o7t
VYRTI X sl =HY, dbd Tepperso) $32 84
AN E FEAETH +5F YANRABTY T
-2 B 7oA 31%, 8%, CH7|dl A& 50%, 25% =
A IYA &l BEEE Bl 47%, 76%,
C3ell A 27%, 34% 2 AL=| o5& R 3 cpo,
198511 GTSG (Gastrointestinal Tumor Study
Group)ell Al = A +¢3F Lzado
randomized AT+H & BaduiA] £ETlEFo v
8 44E dAANRE TAYRE, = FoeHos
AAANE 29U 4 UG A AEFol = o7} 3
gh wyabstste g FAoll HPPdFelM e =
Ak AAA |5 Foldy A2 2glA &
A& Basdeh, 2 o] dFelAE 45y
A %) 879 ubabA gko] 4000-4800 cGyE tis b
= Aol FAlgt & 4 ¢k, 19861 Gundersons
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