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1995 7€3 2001d 129 Afolo] FE-u st oA
TR HoZ F AR g nAHEE FUXETS W
2 10549 AFAEYS SAE ddez Y AE, A E
dold dE, d%F 54 75 & FYHo 2 AEIIY
A#E BEE 31404 3P FSAHEL S8AATH
AAREL A o AlzE FHHALE AASEA F
5 XA 29, VP, W37, 247 =2 barium enemas Al

PstAct W19 A4 FIGO (International Federation of
Gynecology and Obstetrics) 5 ™5 1A27} 3%, 1Bl
717} 129, 1B27]7} 1479 oAl MA7]7} 24%, IIB7]7} 30
%, MA7]7} 2%, MB7} 18%, IVAZE 2 ¢tk 97% $#}

E9 A% 3 AN ELIReH T F4
717 ALY 5~8471L)0lqth vy AR Fu =
¢} A% LENT/SOMA gradeol] whe} 5814 th(Table 1).”
2. TAKM RZ

BE IAEL o AR} ndFE FUHAEE
uhorth, Edol A AA e AAE X 8- Table 290 U

Table 1. LENT/SOMA Grading for Rectal Bleeding

Objective Management
Grade I~ Occult Stool softner, iron therapy
Grade II  Occasionally >2/week Occasional transfusion

Grade III Persistent/daily
Grade IV Gross hemorrhage

Frequent transfusion
Surgical intervention/
permanent colostomy

Table 2. Treatment Scheme

EBRT* ICR
(Gy/Fractions/ Weeks) (A point)

Stage (Gy/ Total
Whole . Fractions/ (Gy)
pelvis Parametrium Weeks)

Small Ibl,
Ma (<4 cm) 41.4/23/45 30/6/3 714
Large Ib2,
lla (>4 cm) 50.4/28/5.5 24/6/3 744
74.4
IIb-IVa 50.4/28/55 6/3/0.5 24/6/3 +6)

*external beam radiotherapy, ' intracavitary radiation

AAS - U2 NBYRAUAN IUX SAMKZ 20 NT 885

Bt 9§ WAMIX 8= 6-MV photono 2 HE, -4
HYP N FZALOFE field box)E X Z3FTh FALoEY] dhgh
© 2 = obturator foramen?] o}, 4O 2= L5-sacrum 7
S AR FHo2E AIukelA 15 om B FStoh
1.8 GyRem F 53 At #2717 2
=Rk oJF WAMAA S e e v
R 2} &

BHAE AFe 4T Agel 334 8

x
oft

&L rlo

L2 N 2

ol il oF mid o XN o okl o Mr X

9 WAPAHL 41.4~564 GyH )
Gyttt 1AZE WX E AHZ+E afterloading Buchler
facts brachysystem™" (STS GmbH, Germany)< AH&3tSAth.
FHAEE oF WAPAAE7E EUd BlE A &St o
GAHE HAASteE A 95 FAMIA 59 FUA
£ Wzol Attt FWAEE 233 HA X857
2 53~89U(F Yk 58Itk YL E = 10 Curied]
ZH-1925 AHE3IH o U] 7] 7 (applicator) 2= 174 9]
tandem¥} 270 9] HIA}F ovoidE AM&sTh © & H-3H7
Agtoz 3te] 789 Ao XM= tandemTH AHEEFH L
o 3% 9] Ao A= 2709 ovoidTt AFE-SFS T vl A
Z(vaselin gauze)S ©]&3} vaginal packing& A A3t 73y
717 vagina fornixol YA 713 A F3} WG Alolo]
Ak 2HF o] AV|=E StHY. £ HAFES A pointdl] 4~5
Gy (TU# 4 Gy), £ 3Fe 5~73(T4# 63)= F 2
3] A}t F 20~35 Gy (FUE 24 Gy)E ZAME AT
A point= external OS 2 cm ‘3%, tandem axis®] 2 cm =4

o A= Aoz st

AU EA BreA AEA ) s BAW(n vivo) F
Aol SAHAY. o] AFA= e FAH W=EAE
7FAw 2zt wk

SA Atele] 7HA-L 1.5 ecmo|th. AEA Y ¢
AZH(FHE 0 mm)OE external oso] 7] Y2 tandem
flanged] TS Fdth AW A F A polyethylene FH ol 11
A AFAE A A% 9SS weptes dojgo] A
Al 28 BEZA| 7} fluoroscopyd B Aol HA3HA A
(+15, 0, -15 mm)ol A FAFHZFS A

=37
gom 1 F AW £AE 2T gAY
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(fractional rectal dose)o.Z F3}HTh AU Z ] o3
21 7} B (total rectal dose)= F3F 27 ol

Fotol Tagn AF 9%

5 F AN EFE Pt 724 HAd FH(cumulative rectal
dose)S AAtatich g 7—‘!%}01] Arel st WhE A M A 9
%—01] 4/\]&

o flo
o

(calculated rectal dose)> AlAtst =4 &A= H] }
Ach A %S linear-quadratic modelS ©]83}le] BEDZ #H
gt £3] YAl A AFE3EHE 2 Gy/fraction®] #3F X
& 7143 Deq (equivalent dose)Z %= A3 T BEDS}
Deqt THe2l o2 F38t5ith BED=nd [1+d/(a/B)] (n; &
Fis 3}1—’?, d; ¢ WAMI ), Deq=BED/[1+2/(0/B)]. 77
ol tdisiA= o/p=3 GyE A&stAL 3

% 941"% WAMAA 2ol 93k BEDS} B A& F
EDE Tjsto] A4tstsitt

L S =

o~
ojn
x

u
I

504 39502 5 Gy 54
ATAS A B9 3744 9

x}% %@'3}01 sAF i]’—‘w% Astatelc. dolw); A2
& Al W(sagital plane)2] 541k

ZAAA HjZo], dol(D); B Al Zolg} 43
Q1 Hdi Zlo], Yr(W);, ¥/ (coronal plane)ol A o] 2}

s 4 aaAE
peason FHAFE o] &Gt DY A0 2= sudent’s-
t testS A83S = linear logistic re-
gression analysisE ©]-83l HGAAE e}ttt p<

0050lW EAHOR o7} Qe Aoz HFHA

M

o] taping¥} gauze packing%he
2 JYxss /%!/\]’5‘}93%% 1T o FlriTY 1A
Wt 9 HA YR st TAEHAS HAdol

Ak metx] g4 1" HxoA Astd AFAF
Hoe A oA 24 389 Agd7Fe] 443 A
A AES diFZsta 7giEe] 4FEJAA EAAAM=
=74 TS AMSEA T BAEA A pointel] Tl gk
=24 AFAFEF FAH &L -15 mmolA 054, 0 mmol A
0.69, +15 mmoll A 0.63°]o™, 322 80%E 0 mmol

A, 8%= -15 mmollA, UY™MA 12%+ +15 mmoll A Ho)
24 A48 FHach

A AR PSS 12%11%)A FEEJD o5
BE A%EES 52840 799 BAE grade 1, 2, 47
o] #z}= grade 3 1L 1‘3’1«] A= grade 48 UrE}LH

Table 3. Risk Factors Affecting Late Rectal Complications
(Univariate Analysis)

Late rectal complication

Factors p-value
No (n=93) Yes (n=12)
Age 56.5+2.2 57.7+3.1 NS
EBRT* dose (whole-pelvis) 46525  475+29 NS
Point A dose
Fractional by ICR" 4.4+0.7 45£0.5 NS
Total by ICR 25.4+3.3 26.8+3.7 NS
Cumulative by EBRT+ICR  72.944.1 74.8+3.4 NS
Measured rectal dose
Fractional by ICR 2.7+0.8 3.0+0.6 0.04
Total by ICR 16.5+1.9  18.6t1.4 0.03
Total by ICR to point A (%) 681+62 724452 NS
Cumulative by EBRT+ICR ~ 65.1£52  67.0+4.2 NS
Cumulative BED (Gya)* 107.3+42  115.6+3.8 0.02
Cumulative Deq" 64225  69.4+43 0.02
5 Gy isodose volume
L (mm)' 742481  719+65 NS
D (mm)' 446+25  504+3.3 0.03
W (mm)* 65682  635%7.1 NS
D/L 0.60+0.15 0.71+0.13 NS
LXDXW (cm’) 218+21 230+19 NS

*external beam radiotherapy, ! intracavitary radiation, ' biologi-
cally effective dose, §equivalent dose, ! length, ﬂdep’th, *width
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Table 4. Risk Factors
(Multivariate Analysis)

Affecting Late Rectal Complications

Factors Relative risk p-value

Measured rectal dose

Fractional by ICR* <27 vs =227 1.28 NS

Total by ICR <16 vs =16 1.20 NS

Cumulative BED (Gys)' <115 vs =115 141 0.02

Cumulative Deq* <69 vs =269 1.39 0.02
5 Gy isodose volume

D (mm)’ <50 vs =50 136 0.03

*intracavitary radiation, ' biologically effective dose, ' equivalent
dose, §depth

u), =4 274 BED % Deq, 5 Gy 54% A5l o),

Zol(D), UHI(W) 55 E43t3th Table 32 24 T
FRo BEE A7) AASY HAFLS rtestS 0] L34
g A Zlojth. TS /HR A9 2A ke
Sate] Pt AFE 47 57419k 58AE X85 AR FAIY
dH7 A FHTES= DAV AdAAJh FHI AN
| Ao £ 9 F o] FHFe] Y AR
o 11, 13%7F Zb2F =k H AT o zh AR
7} p=0.04, 0.03). *+2 274 BED ¥ Deqt FHZo] A

A e ol A= 107 Gys, 64 GyRom, gZol
BAPYA S| A= 116 Gys, 69 Gy ATHp= 0.02). T3
TS 7ol mE= 2D % 5074 45 mmEA F
AgtA oz Aol7b AN (p=0.03) L8] L, W, D/L,
LxDxW AE& Ao7} itk Tz 464 <))
H 91A}E linear logistic regression modelS ©]-&3F T} &
2| AL ETHTable 4). ThiF BAY A A
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— Abstract

Rectal Complication Following Radical Radiotherapy
in Carcinoma of the Uterine Cervix

Won Dong Kim, M.D. and Woo Yoon Park, M.D.

Department of Radiation Oncology and Medical Research Institute, College of Medicine,
Chungbuk National University, Cheongju, Korea

Purpose: This study evaluated the late rectal complications in cervix cancer patients following treatment with
external beam radiotherapy (EBRT) and high dose rate intracavitary radiation (HDR ICR). The factors affecting
the risk of developing late rectal complications and its incidence were analyzed and discussed.
Materials and Methods: The records of 105 patients with cervix cancer who were treated with radical
radiotherapy using HDR ICR between July, 1995 and December, 2001 were retrospectively reviewed. The
median dose of EBRT was 50.4 Gy (41.4~56.4 Gy) with a daily fraction size of 1.8 Gy. A total of 5~7 (median:
6) fractions of HDR ICR were given twice weekly with a fraction size of 4~5 Gy (median: 4 Gy) to A point using
an Ir (Iridium)-192 source. The median dose of ICR was 24 Gy (20~35 Gy). During HDR ICR, the rectal dose
was measured in vivo by a semiconductor dosimeter. The median follow-up period was 32 months, ranging
from 5 to 84 months.

Results: Of the 105 patients, 12 patients (11%) developed late rectal complications; 7 patients with grade 1 or
2, 4 patients with grade 3 and 1 patient with grade 4. Rectal bleeding was the most frequent chief complaint.
The complications usually began to occur 5~32 (median: 12) months after the completion of radiotherapy.
Multivariate analysis revealed that the measured cumulative rectal BED over 115 Gy3 (Deq over 69 Gy) and
the depth (D) of a 5 Gy isodose volume more than 50 mm were the independent predictors for late rectal
complications.

Conclusion: With evaluating the cumulative rectal BED and the depth of a 5 Gy isodose volume as predictors,
we can individualize treatment planning to reduce the probability of late rectal complications.

Key Words: Cervix cancer, Radical radiotherapy, High dose rate intracavitary radiation, Late rectal complications
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