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3L E4Jo] Table 1o vreh} Qlch A®EE= 37~824(F%
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% 907 9] gAbEo] YR ohEd AKX EBID X 8)
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7ol A 35S 19 13]9] FEQ1 AR S
QD A:)E Wgich AN EE 15 MV 487147
(CLINAC 2000C/D, Varian)& Al8-3lo] 4% =As9Ich X &
e ksl At ohaat ZekFg D).

1. BID X2

R 103)% shel] Buld MRS Gy/l03)E sha

18 Gyg ZABIgdeh ol Follt sel A PALE 24
a9l Fope] WS AR vt 36~396 Gy Fol FUEA
B A Fhele] 45 Gyl ARl BAANEE A8
Sgich Fe] Ay 89 2 Bk AT Qo] 47l v
o ATFAZAe] FHIFOE 6~14 GyE 2] F
51~59 Gy A Esigiel. TASE TP EE B
FAR A Foll Aeigla Atlol 7 2% 4 Gyd 73]
5 Gyd 6215 Aasieiet

2. QD X=

BYAANES $HE A28 Gy3l) ATl 45 Gy
A ZANYT BUFAR AE 306~36 Gy Foll A2
Stk B9 A AFFA=Hel FHAFoE U3lol 2 Gy
4 % 3% 2AGHEYe] 2 em 042l B9). nA%
£ AR B BID 229} et Aeiich

THPAANES Aol B el @A 3

Table 1. Patient’s Characteristics

Total number of patients 213
Age (median, years) 28~86 (59)
<50 58
50~<60 60
60~ <65 32
65~ <70 33
>70 30
Stage
CIs 3
IB1/1B2 59/14
ITA 24
1IB 91
11IB 16
IV 6
Treatment scheme
QD 123
BID 90
Total dose to PM"
<55 Gy 118
>55 Gy 55
Intracavitary brachytherapy
Fraction size 3~4 Gy/fx 116
5~7 Gy/fx 97

Total dose (median)

CRBED' by modified Chen’s equation’
ICRU point <100 Gy vs. >100 Gy
Max. point <100 Gy vs. >100 Gy

3~35 Gy (28 Gy)

96 vs. 117
158 vs. 55

"PM : Parametrial dose from EBRT, "CRBED :Cumulative rec-
tal biological effective dose (BED) of rectal dose from EBRT
and ICR, "Modified Chen’s Equation : CRBED=BEDgsrr +
BEDicr=nd[1+(d/3)]+[r X (1+(r/3)] Xf (r; mean of rectal
point dose, f; number of fractions of ICR)
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External Radiation: 1.8 Gy/fx, 5 days/week, 45 Gy to pelvis, boost 6-8 Gy to parametrium

Brachytherapy: 4 Gy/fx x 7 fx, twice a week after midline block (30.6-36 Gy)

(MLB; midline block, PMB; parametrial boost, ICR; intracavitary radiotherapy)

15t 2nd 3rd | 4th

< BID treatment >

5th 6th | 7th
MLB  PMB
&ICR

External Radiation: 1.8 Gy/fx, 5 days/week > 1.5 Gy/fx twice a day for 6 days

45 Gy to pelvis, boost 6-14 Gy to parametrium

Brachytherapy: 4 Gy/fx x 7 fx, twice a week after midline block (36-39.6 Gy)

|1st | 2nd | 3rd

B ]

4— QD —P <« BID P¢——] QD —>»

MLB
& ICR

Fig. 1. Treatment scheme.

3lo] A} X 5AEE AAsrh1994delE 13]9] X8
A A, 239 A SR Sl Aol ek
E JHEE 8 30 cco ZgAE Ye T Xnay YE
B9, BENA ZAPHIALE 7| Fovoid T2 b
inden)?} 73 77kl 9x)8F A AlHo] vk B S A
A3l X 8AES Eol AXtslgdel w3k ICRU 38 7ol =g}
Qo o3t A4 ke 2Ach” RMANA R 1
Aers AU 2SS Ed FAo] =AML Zubaaek
Chenol] 93+ £ AMIAG) wle} 32 Pk 2=
A4 2 cumulative rectal biologically effective dose (CRBED)]
oR ﬂ‘€°]'°§\‘:]'4) XFA"—Z:% 7*7“°ﬂ 2iEls 7} 4% CRBED

o

N

e 9 WAZ LAHG ART) AEE LENT
SOMA 7]%ol| whe} 53ks}3ichTable 2).”
' Chend] A4 :
CRBED=BEDggrt +BEDicr=nd X [1+(d/3)] +[r X (1 +(1/3)] X f
n:number of fractions of external radiotherapy
d: fraction size of external radiotherapy
r:mean of rectal point dose

f: number of fractions of ICR

Agzge] NS Wl 445 Aol vl B2,

2]
sucralfate I-A, = A7|S1E -5 APt} Sucralfate

PMB

Table 2. LENT/SOMA Grading for Rectal Bleeding

Objective Management

Grade 1  Occult Stool softener, iron therapy
Grade 2 Occasionally >2/week Occasional transfusion
Grade 3 Persistent/daily Frequent transfusions
Grade 4 Gross hemorrhage Surgical intervention/
Permanent colostomy

gk Agsle] RS F %
5 sloleh e ohadt ek D) F 45 cc 3] sucral-
fate (OFFARR], FRIAHE 0 cc FATIO dEa dEE
FHEE £ AR Uz FAshHolEEe] 3k Soe] g7
I} AAle] d=o 7 o3 HEyl E=S A¥sla gong
EE Sl SRAE FRel 2t Aol ARIES
sheh. 2) 39 ¥ A9 AR 2w 108 ol 39l 9)
ok 3) 412 23] A8 DAL HolE B A%He
2 Agela g ol ATsl] 4 ae AES )
sich A5 S 29 9 59} sk o] 3
ol B ela Fdo] AlGEE Aol ghake} oi=sle] A
N&aES ABsldcet. A7]S31&LS bipolar probe endo-
scopic cauterization (coagulation) W} o 2 A3}7 Uz} 2]z
A Aeyshsde
BE sAEe AL N8 FE 3 T4
Ho|rh12~86714). 2139 F 257
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4 vto g Fokedl, ol 124 X8 ¥
I3k Aolict.

FAKEE SAS 81 AFEH Z2ads Agsigich o
2 BAO o test, thEF AL Logistic Regression B 0.2
o
7

F94 A%E sgleh pooselsl AR oo} g
1o %elsivt.

N

2 1

FA| 21379 F 2779 FARH12.7%)A A = ),
sl o] 59| HAlo] Table 3ol veht} Qich vele F4
3k 63419k 5 18] £8o] 94, 57 27t 16%, 57 3
2igololel. &4 X8E Q3= 5 49 FL sl

‘] =

BAANE B2 FRE Fdel WA WA A7
S~/ Fogk 1671oleh. vlte] gaesHelA X
32 3 20 ool A3l WA 2439 2

1ZHZFdak 2d) &<l -

7
gk k= fioldk 5w 29 =

AT 2 AR
Ho| 9loid 164 3ugo1 23] Hxr}l wAsdch X2
ot Fedsto] AR AnkE @igick

chi EAelA vehd AEds fiehe 2919 9
A= icruCRBED, 2bg-9]z23el] tidk & WA, 9 W7
9Jth(Table 4). Z7ko] icruCRBED 100 Gy o|s}9] A Wt
£ 3iAollA] AR HIEE 42%F 100 Gy o4l 3kt

Table 3. Characteristics of Patients with Rectal Bleeding

LENT/SOMA Grade I II 111
Total incidence 9 16 2
CRBED

ICRU <100 Gy 4 4 0

>100 Gy 5 12 2

Total dose to PM

<55 Gy 3 2 1

>55 Gy 6 14 1
Age (years)

<50 5 1 —

50~ <60 1 5 —

60~ <65 - 4 1

65~<70 1 4 —

>70 2 2 1
Stage

CIs, 1B1 2 1 1

IB2, IIA, 1IB 6 10

1B, IV 1 5 1
Treatment scheme

QD 4 7 —

BID 5 9 2

L

9.7% Hx} FsiA Ykeh(p=0.0015). 53] 120 Gy o]

ES }EJ 750l 27.8% (10/36)ol4] ZZo] WAFslgl o
5 7 29 30|%irkFig 2). AgFelzA el 55 Gy o]
ZAE -0 S 22.1%% 21 olsll -9
51%5 7} Go8lA =9keh(p=0.0005). &3 AgP= #7] 1
gl IV 3kAbollA] g =2 UAES HSITHIIVA 31.8%
o] IB2-IIB 12.4% tj CIS-IB1 6.5%, p=0.009). %] & ol u}

ox ox it
frt

ox
e
N

Table 4. Univariate Analysis for the Rectal Bleeding

Factors Incidence (%) p-value
CRBED 0.0015
ICRU <100 Gy 42
>100 Gy 19.7
Max. <100 Gy 10.1 0.0969
>100 Gy 20.0
Total dose to PM 0.0005
<55 Gy 51
>55 Gy 221
Fraction size of ICRT 0.1299
3~4 Gy/fx 8.7
5~7 Gy/fx 16.5
Treatment scheme 0.0880
QD 8.9
BID 17.8
Age (years) 0.781
<50 6/58 (10.3)
50~<60 6/60 (10.0)
60~ <65 5/32 (15.6)
65~<70 5/33 (15.2)
>70 5/30 (16.7)
Stage 0.009
CIS, 1B1 4/62 (6.5)
IB2, IIA, 1IB 16/129 (12.4)
I1IB, IV 7/22 (31.8)
50
D 45 dOverall
% m Grade 23
g 40
B35 -
8
é 30 [
5 25
8 20
3§ 15 ¢
3]
£10r
° | = “ L
0

<90 >90-<100 >100-<110 >110-<120 >120
icruCRBED Gy)

Fig. 2. Incidence of overall and grade 2~3 rectal bleeding
by icruCRBED.
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2}Al& BID X E7ellA] AEdoe] v &3l BAsl= 7
S Hvk89% ol 17.8%, p=0.088). thHzk EAAE
icruCRBED Who] 9-oJ8t w930tz LJERET(p=0.0432),
APFAzA] UG ZANFS AGATE HolFgleh
(Table 5).

ARl izt X 85w 99 & 3, 2 AR WA
9] LA ug} IE sucralfate FA = A 7)S
WeloickFg 3). 5w 1+ 7M1 3 9% F 3 HblE
Agd EHow ‘V\Vﬂe A8 Fof FHo
e 3 X 5gle] S| 4= 47t 2, 5,
uhol] Zdo| AfutE|o] skt 59k sucralfate A
Ak UHA 39 S AJRHEE sucralfate IS sl

L
;'6;

D3
=
&
w2
o &

38 BFol|A A A T 1~270Yute]] 8o
=32 Lz} 6

Bt Aaelgn 1 F e

2 1~270d 71-,] sucralfate -2}
o mr} wgel NEE 93

ANeaEes F7ER AL o] ¥ FA Y v 9
el W 2 A AVIsaEs HA kel o] F 4%

Table 5. Multivariate Analysis for Rectal Bleeding

Factors p-value
icruCRBED <100 Gy vs. >100 Gy 0.0432
Total dose to PM <55 Gy vs. =55 Gy 0.0546

Fraction size of ICRT = 3~4 Gy/fx vs. 5~7 Gy/fx 0.6627

Treatment Scheme BID vs. QD 0.4494
Age <65 vs. =65 yrs 0.1323
Stage CIS, IB1 vs.
IB2, IIA, IIB vs. 0.2175
1IB, IV

2
El
i
x
O

ZE=OFSH|

S =

Xl 2002:20(4):343~352

ek o] S Aelet BE shafollA X & & 3~10/0Y
4°l°ﬂ l 75‘%1#9214 w39 FEE Hd 29

TAHH PN E F AHEEe AEE 5~
Ha Yok 2 F U 3RS iRy aAgE AT
ARAEY AT Astell SJebd FEE olge] ¥

ojilollA] uhAdteka Wawsta glek Y - uka A
52 Ade] A AEHA e AF AU =
Q, A, B4R Aish 2 ek A4 S
oz A 4 glek. Kochhar 57l Jsil 2652) 443
32} F 4vollA = w= F7} A¥eld). Fischer 50
E WA o g 913l ukAl Z Aol 3kzte] 82%7) A, & A
39 e ALY FeFoz Aty Husigich
ATFIAE H4EE Est b Bt o] AA| 127%,
FoE ol A7t 85%%ctk e A-AAF £ 7
Azt AR ke ol

Fol Ssbil WA E 8 F A4EYo] AL u)

AR A7 3~ Sk 11-16A92 heht 9)
%7 B el

HELo] 3}2H50](93%) 21 Hell 3

Fig. 3. Endocopic findings of rectum. (A) 74 y/o. Stage IBl. Grade 1 bleeding developed 19 months
after radiotherapy. Steroid enema as a initial treatment was done. Rectal bleeding recurred 30 months
later, which was treated with sucralfate enema for 1 month. She is free of bleeding at 5-year F/U. (B)
68 y/o. Stage IBl. Grade 2 bleeding developed 16 months after radiotherapy. She received coagulation
once without recurrent bleeding. (C) 62 y/o. Stage IIB. Grade 2 bleeding occurred 10 months after
radiotherapy. She was treated with sucralfate enema initially and the amount of bleeding was de-
creased but persistent. She underwent coagulations twice with 6-month interval between the pro-

cedures.
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—— Abstract

Rectal Bleeding and Its Management after
Irradiation for Cervix Cancer

Mison Chun, M.D.", Seunghee Kang, M.D.", Hoon-Jong Kil, M.D.", Young-Taek Oh, M.D."
Jeong-Hye Sohn”, Hye-Young JungT, Hee Suk Ryu, M.D." and Kwang-Jae Lee, M.D.}

Department of “Radiation Oncology, TGynecology Oncology, and §Gastroenterolog:;y,
School of Medicine, Ajou University, Suwon,
"Department of Preventive Medicine and Public Health, College of Medicine, Yonsei University, Seoul, Korea

Purpose : Radiotherapy is the main treatment modality for uterine cervix cancer. Since the rectum is in
the radiation target volume, rectal bleeding is a common late side effect. This study evaluates the risk
factors of radiation induced rectal bleeding and discusses its optimal management.

Materials and Methods : A total of 213 patients who completed external beam radiation therapy (EBRT)
and intracavitary radiation (ICR) between September 1994 and December 1999 were included in this study.
No patient had undergone concurrent chemo-radiotherapy. Ninety patients received radiotherapy according
to a modified hyperfractionated schedule. A midline block was placed at a pelvic dose of between 30.6
Gy to 39.6 Gy. The total parametrial dose from the EBRT was 51 to 59 Gy depending on the extent of
their disease. The point A dose from the HDR brachytherapy was 28 Gy to 30 Gy (4 Gyx7, or 5 GyX
6). The rectal point dose was calculated either by the ICRU 38 guideline, or by anterior rectal wall point
seen on radiographs, with barium contrast. Rectal bleeding was scored by the LENT/SOMA criteria. For
the management of rectal bleeding, we opted for observation, sucralfate enema or coagulation based on
the frequency or amount of bleeding. The median follow-up period was 39 months (12~86 months).
Results : The incidence of rectal bleeding was 12.7% (27/213); graded as 1 in 9 patients, grade 2 in 16
and grade 3 in 2. The overall moderate and severe rectal complication rate was 8.5%. Most complications
(92.6%) developed within 2 years following completion of radiotherapy (median 16 months). No patient
progressed to rectal fistula or obstruction during the follow-up period. In the univariate analysis, three
factors correlated with a high incidence of bleeding : an icruCRBED greater than 100 Gy (19.7% vs. 4.2%),
an EBRT dose to the parametrium over 55 Gy (22.1% vs. 5.1%) and higher stages of Ill and IV (31.8%
vs. 10.5%). In the multivariate analysis, the icruCRBED was the only significant factor (0>0.0432). The total
parametrial dose from the EBRT had borderline significance (p=0.0546). Grade 1 bleeding was controlled
without further management (3 patients), or with sucralfate enema 1 to 2 months after treatment. For
grade 2 bleeding, sucralfate enema for 1 to 2 months reduced the frequency or amount of bleeding but
for residual bleeding, additional coagulation was performed, where immediate cessation of bleeding was
achieved (symptom duration of 3 to 10 months). Grade 3 bleeding lasted for 1 year even with multiple
transfusions and coagulations.

Conclusion : Moderate and severe rectal bleeding occurred in 8.5% of patients, which is comparable with
other reports. The most significant risk factor for rectal bleeding was the accumulated dose to the rectum
(icruCRBED), which corrected with consideration to biological equivalence. Prompt management of rectal
bleeding, with a combination of sucralfate enema and coagulation, reduced the duration of the symptom,
and minimized the anxiety/discomfort of patients.

Key Words : Rectal bleeding, Complication, Radiotherapy, Cervical cancer, Management
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