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= Abstract =

Purpose : This paper reports a dosimetric study of 88 patients treated with a
combination of external radiotherapy and high dose rate ICR for FIGO stage
IIB carcinoma of the cervix. The purpose is to investigate the correlation
between the radiation doses to the rectum, external radiation dose to the
whole pelvis, ICR reference volume, TDF, BED and the incidence of late
rectal complications, retrospectively.

Materials and Methods : From MNovember 1989 through December 1992, 88
patients with stage |IB cervical carcinoma received radical radiotherapy at
Department of Radiation Oncology in Yonsel University Hospital. Radio-
therapy consisted of 44-54 Gy(median 49 Gy) external beam irradiation plus
high dose rate intracavitary brachytherapy with 5 Gy per fraction twice a
week to a total dose of 30 Gy on point A. The maximum dose to the rectum
by contrast(r, R) and reference rectal dose by ICRU 38(dr., DR) were cal-
culated. The ICR reference volume was calculated by Gamma Dot 3.11 HDR
planning system, retrospectively. The time-dose factor(TDF) and the biolo-
gically effective dose {BED) were calculated.

Results : Twenty seven(30.7%) of the 88 patients developed late rectal
complications:12 patients(13.6%) for grade 1, 12 patients(13.6%) for grade
2 and 3 patients(3.4%) for grade 3. We found a significant correlation bet-
ween the external whole pelvis irradiation dose and grade 2. 3 rectal com-
plication. The mean dose to the whole pelvis for the group of patients with
grade 2. 3 complication was higher. 4093.3+453.1 cGy, than that for the
patients without complication, 3873.8£415.6 (0.05(p(0.1). The gradual in-
crease in the frequency of grade 2. 3 rectal complication increased as a
tunction of the dose of external beam therapy to the whole pelvisimidline
shielding start dose) and total rectal dose. The mean total rectal dose by
rectal barium(R) for the group of patients with grade 2, 3 rectal com-
plication was higher, 7163.0+838.5 cGy, than that for the patients without
rectal complication, 6772.7+884.0 (p{(0.05). There was no correlation of the
rate of grade 2, 3 rectal complication with the ICR rectal doses(r.dr) ICR
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reference volume. TDF and BED.

Conclusion : This investipation has revealed a significant correlation bet-
ween the dose calculated at the rectal dose by ICRU 38(DR) or the most
anterior rectal dose by contrast(R), dose to the whole pelvis and the
incidence of grade 2, 3 late rectal complications in patients with stage IIB
cervical cancer undergoing external beam radiotherapy and HDR ICR. Thus
these rectal reference points doses and whole pelvis dose appear to be
useful prognostic indicators of late rectal complication in high dose rate ICR

treatment in cervical carcinoma.

Key Words : Cervical carcinoma, High dose rate(HDR), Intracavitary radiation
(ICR), Late rectal complication

INTRODUCTION

Carcinoma of the ulerine cervix is a potentially
radiocurable tumor. Radiation therapy alone is the
clear treatment of choice for the more advanced
stages (IIB and Ill} for patients unsuited to surgery.
Intracavitary radiation{ICR) with radicisotopes, used
in combination with external beam irradiation, re-
presents the standard approach for treatment of
the utenne cervical cancer. Because of the steep
dose gradient around the radicisolope source and
because the rectum and bladder are close to the
cervical fumor, these organs are at risk. The
relationship between dose o the adjacent organs
and frequency of late-occuming seauelae have
been major subjects ol discussion in the medical
literature, with contradictory conclusions reported
M Although dose and volume specification for
reporting intracavitary irradiation in cervical carci-
noma was originally defined for low dose rale
(LDR) ICR (CRU 38), and as such are well
established'®, their value as predictors of late
complications has been controversial™ '* ' & 17
"2 With the increasing use of high dose rate
(HDR) ICR which differs in biological effect and is
frequently fractionated, the dose and volume
specification for high dose rale trealments have
come under further scrutiny'™?". HDR-ICR has
been used in the trealment of cervical cancer for
mare than 20 years, many studies have noled thai
the most common late complication site is the
rectum '™ 'S AL BN awnough numerous studies

have been devoled 1o late rectal complication in
intracavitary brachytherapy for cancer of the cervix,
the multitude of dosimetric descriplions makes
comparisons difficull. Several faclors, such as
hypertension, diabetes, age, previous pelvic sur-
gery, pelvic inflammatory disease, treatment tech-
nigue, radiation dose to the critical organs,
radiation volume, TDF and BED have been identi-
fied as responsible or contributing lo the develo-
pment of the late complications” ' '* "™ ¥ The
opportunity of decreasing lale rectal complication
risk from an assessment of dose to the rectum,
volume, and other affecting factors in each
individual case prior 1o treatment with HDR-ICR is
ol prime importance.

RALSTRON (remote controlied aflterloading sys-
lem using high-dose rate Coball-60 radionuclides)
was first installed in 1979 and the other HDR-ICR
unit Gamma Med 12| ( Iridium=192 radionuclides)
was also installed in 1988 at Department of
Radiation Oncology, Yonsel University Hospital,
Since Movember 1989 about 500 patients have
been treated with the Gamma Med HDR unit
This study was undertaken to retrospectively
analyze lhe B8 patienls with FIGO stage |IB
cervical carcinoma lreated with HDR-ICR Gamma
Med 1o evaluale [he Iincidence of lale reclal
complications, the interval between radiotherapy
and the development of rectal complications, and
the relalionship between these complicalions and
factors such as ICR and folal reference reclal
points; external whole pelvis dose: ICR reference
volume; TDF and BED.
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MATERIALS AND METHODS
1. Patient Population

Between November 1989 and December 1992,
115 patients of histologically proven cervical car-
cinoma of the intact uterus FIGO stage IIB were
treated with external radiation and Gamma Med
HOR-ICR at the Depariment of Radiation On-
cology, Yonsei University Hospltal. Among them 27
patients were excluded from this study because
they were treated with combination chemotherapy,
leaving BB patients as the subjects for our study.

The hospital charts, freatment records, simu-
lation and verfication films, and dosimetry results
were thoroughly reviewed In all the 88 patients,
whose mean age was 57 vyearsirange, 29-83
years), There were 84(955%) patients with squa-
mous cell carcinoma and 4(4.5%) patients with
adenocarcinoma. The patients were followed up
every three months during the first two years and
every six months thereafter. B6 of 88 patients
(97.7%) were followed up for at least 2 years or
until death (follow up range 24-68 months, median
40 months). In all of the 86 patients, follow-up
consisted of review of institutional records, letter or
telephone contacl, and occasional direcl commu-
nication with the patient or relatives. The T-test
was done for comparison of mean doses between
the group with grade 2, 3 late rectal complications
and those without them.

2. Radiation Treatment

Prior to insertion of the radicactive Iridium 192
source, all patients underwent exteral beam
iradiation to the whole pelvis with 10 MeV
pholons with or without midiine shielding. The total
external dose were 44-54 Gylmedian 49 Gy) and
the whole pelvis doses (midiine shield doses)
delivered to the midplane ranged between 25 and
45 Gy (median 38 Gy), with dose fractions of
1.8-2 Gy/day, S'week. Port combination was
usually 4 field box technigue for whole pelvis
radiation and AP/PA parallel opposed ports when
using a 4 cm width midiine shigld. In some cases

external parametrial boosts were given. HDR-ICR
with Gamma Med was performed 2 weeks within
completion of the exiernal beam radictherapy. In
our hospital, each HDR-ICR ftreatment was per-
formed with an outpatient setup without anesthesia
or analgesics and took about 10-20 minutes for
each Ilreatmenl.

The Gamma Med system, which is a remolely
controlled high dose rate afterioading radiation
machine, was used far the delivery of HDR-ICR,
The system contains Irdium 192 source with the
radioactivity of 10 Curigl370 GBa) at installation,
Rigid intrauterine tandems with curvatures of 0°
15° 20° 30° and lengths of 4, 5, 6, 7 cm were
used in combination with pairs of ovoids of 2, 2.5
and 3 cm diameter which are parally shielded
Manchester ovoids or modilied Fletcher Suit
applicators, HDR ICR with Gamma Med was given
twice week. A single dose of 5 Gy was delivered
at point A. Total doses of ICR at point A ranged
from 25-40 Gy, with a median of 30 Gy. Afler
insertion of the ulerine tandem and ovoids,
orthogonal AP and lateral films were taken with
dummy sources. The bladder neck was identified
by Foley catheter balloon filed with 7 cc of
conirast material and the rectum was lilled wilh
100 cc of barium,

3. Determination of Reference Rectal
Points, ICR Reference Volume, TDF
and BED

Retrospective treatment planning for ICAU 38
reference raclal point dose and ICR relerence
volume for each patient was carried out with
current upgraded (reatment planning system lor
Gamma Med(Gamma dot 3.11). The reference
rectal points used in this study were two kinds of
points. One is the rectal point defined by the
ICRU 38'"". In ICRU report 38, the point of
reference for rectal dose is as follows. On. the
lateral radiograph, an anteroposterior line is drawn
from the low end of the intrauterine sourceltandem
ring). The maximum rectal pointldr} is located on
this line 5 mm behind the posterior vaginal wall.
The posterior vaginal wall is visualized, depending
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upon the lechnique, by means of an intravaginal
mould or by opacification of the vaginal cavity with
a radio-opaque gauze used for packing. We did
not insert a radio-opague gauze routinely because
the vaginal cavity was not wide enough 1o insert a
gauze lor vaginal packing in many patients. On
the AP radiograph, this relerence point is al the
lower end of the intrauterine source. The other
reference rectal paintir) Is the most anlerior rectal
mucosal paint located at the same anteroposterior
line on the lateral radicgraph by barum contrast.
In this report, DR and R mean the total rectal
doses which were a combination of external beam
iradiation to the rectumiwhole pelvis dose) and
ICR reference rectal dosesidr, rl. The ICR refer-
ence volume was calculated by upgraded Gamma
Dat 3,11 treatment planning system retrospectively,
We were able fo select the reference wvolume
which was covering a specific dose in the
planning system. We chose the ICR reference
volume which covered the point A Isodose line.

The medification deses of the cumulative refer-
ence rectal dose administered by whole pelvis
external irradiation and HDR-ICR were calculated
from the TODF(Time-Dose Facior) and BED(Bio-
logically Effective Dosel. Time-Dose Faclor was
defined by the formula:

TOF = ND"™® 8 09

where N is the number of fractions, D the dose
of each fraclion, and X the number of treatment
days per fraction. The Time-Dose Faclor could
also be calculated for brachytherapy and for com-
bined brachytherapy/lractionated therapy modali-
ties™ ¥,

Biologically Effective Dose was defined by the
lormula:

D
BED = ND (H-—-- )
w/p

We had assumed a value of a/f=3 Gy for late
reactions™. A Biologically Effective Dose Is equi-
valent lo an Extrapolated Response Dose (which
is the analog of TDF), and aB is a tissue-
specific, linear-quadratic (LQ) model parameter” .

4. Grading System of Late Rectal Com-
plication

The grading system for late rectal complicaticns
arising from radiation therapy was based on the
Koltmeler's classification™. Grade 1 includes mild
reclal bleeding requinng no treatment. Grade 2
includes moderate lo severe rectal bleeding
requiring medication and/or transfusion. Grade 3
includes severe ractal bleeding or fistula requiring
surgical treatment.

RESULTS

Twenty seven patients(30.7%) developed rectal
complications. Among them about half(12/27) of
the patients presented with mild sell limited grade
1 complications(12/88=13.6%), and filteen palients
developed grade 2, 3 compilications(15/88=17%).
Three patients with grade 3 complications had
rectovaginal fistulae and 2 of the 3 died of sepsis
which resulted from the complication,

The latent interval between the completion of
radiation therapy and late rectal complications
ranged Irom 4 to 43 months (mean 17.3 months,
median 16 months). We found that at least 3/4 of
rectal complications developed within 2 vears after
radical radictherapy.

Table 1. represenis the mean radiation doses
and values in patients with and without rectal
complications. There is no significant diflerence of
treatment factors belween the Iwo groups.
Therafore, we excluded the patients with grade 1
mild complications and analyzed major compli-
calions only(grade 2 and 3) for several factors
(Table 2). The mean dose to the whole pelvis for
the group of palients with grade 2, 3 reclal
complication was higher than that for the patients
without complications (4093.3£453.1 ¢cGy vs 38738
+4156 cGy) (0.05<p<0.1). There was a gradual
increase In the frequency of grade 2, 3 com-
plications as a function of the dose of external
beam therapy to the whole pelvisimidiine shield
start dose), ranging from 10% for patients recei-
ving less than 36 Gy to 293% for palients
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Table 1. Mean Radiation Doses and Mean Values in Patients with and without Rectal

Complications (mean+5D)

Vanables Without Complicationin=61) With Complicationin=27)
Whole pelvis dose (cGy)
3873841586 30444 + 428 4
Rectal dose by ICR (cGy)
r 20653 L7715 31080 +A338
dr 156117 34350+5240
Total rectal dosae (cGy)
A B772.7 £884.0 BA895 L7315
DR 702827138 7297 4L9865
Tolal TOF
132682 1340+92
Total BED
1158154 1186188
ICR refarence yolumelom’)
B99.9+ 1069 6862+ 1445

Table 2. Mean Doses in Patients without Rectal Complication and with Grade 2, 3 Rectal

Complication (mean+5SD)

Variables Without Complicationin=61)  With Grade 2, 3 complication{in=15] P-value
Whole pelvis dose (cGy)
3687384156 4093314531 0.5-01
Rectal dose by ICR (cGy)
T 296537715 3717138 N.S.
dr 31N 56117 34381 +8709 N.S.
Total rectal dose (cGy)
R 67727 BB4A0 716308385 <(.05
DA T0282+7138 74701 £964.9 <005
Total TOF
132682 13631+83 N.5.
Total BED
1158+154 1214+77 N.S.
ICR reference volumelcm®)
699.9+1069

Table 3. Incidence of Grade 2, 3 Rectal Com-
plication by Whole Pelvis Dose
(p{0.05)

Whole pelvis dose (cGy) No. of grade 2, 3

complication(®a)
= 3600 5/ 50 (10.0)
3600 - 4000 3/14 214
= 4000 7/ 24 (283

receiving 40 Gy or mora to the whole pelvis
(p<0.05)(Table 2, 3. The mean ICH rectal dose far
the group with grade 2, 3 complication were
higher than those of the group without com-
plication, but we could not find any correlation
between grade 2, 3 complications and the ICR
rectal reference point doses by contrast media or
ICRU 38 (r, driiTable 2, 4), But we did find a

9041+ 1442 NS

Table 4. Incidence of Grade 2, 3 Rectal Com-
plication by ICR Rectal Doselr, dr)
(p{0.05)

ICR rectal dose by No, of grade 2, 3
contrast ; ricGy) complication(%s)
< 2500 3/ 22 1138)
2500 - < 3000 3/28 1107
3000 - < 3500 5/19 (26.3)
= 3500 4 /19 (21.1)

ICR rectal dose by No. of grade 2, 3
ICRU | drleGy complication{3:)
< 2500 a1 213
2500 - < 3000 2 /20 (10.0)
3000 - < 3500 20321 53
= 3500 8/ 25 (320

similar significant corralation  between the tolal
rectal dose and grade 2, 3 rectal complications
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Table 5. Incidence of Grade 2. 3 Rectal Com-
plication by Total Rectal Deose(R,
DR) (p{0.05)

Total rectal dose by Wo. of grade 2, 3
contrase : AleGy) complication (%)
< G500 4 [ 38 (10.5)
6500 - 7500 5/29 172
= 7500 6/ 21 (28.5)
Total rectal dose by No. of grade 2, 3
ICRU : DR(cGy) complication (%)
< 6500 2l21{485
6500 - < 7500 5/ 41 {122
= 7500 8/ 26 {30.8)

Table 6. Incidence of Grade 2, 3 Rectal Com-
plication by TDF, BED and ICR Re-
ference Volume (p}0.1)

No. of grade 2, 3
ICR reference volumelem®) ication (%)
< 600 2 /13 (154)
600 - < 700 7/3B 212
700 - < 8OO 4/ 31 (129
= BO0 2 /11 {18.1)
No. of grade 2, 3
TOF complication (%!
< 130 6752 (115
130 - < 140 2 /10 (2000
140 - < 150 6/ 21 (286
= 150 1/ & (20.0)
Mo. of grade 2, 3
BED complication (%)
< 115 6/52 (1158
115 = < 125 2/ 1 182
=z 125 7/25 (280

(Table 2, 5. The mean total rectal dose by
contrast medialR) for the group of patients with
grade 2, 3 reclal complications was higher than
that for the uncomplicated patients (7163.0+
B3B.5cGy vs 6772.71884.0cGy) (p<0.05). The risk
of grade 2, 3 complications increased as a
function of total rectal dose ranging from 10.5%
for patlents recelving less than 6500 cGy to the
reclum, to 28.5% for patients receiving 7500 cGy
or more to the rectum, A similar comelation was
also found for total reference rectal dose by ICRU
3B(DR) and grade 2, 3 complication. The mean
total rectal dose by ICRU 38(0R) for the group of
patients with grade 2, 3 complications was higher

than thal for the patients withoul complication
(7470.1£964.9 cGy vs T028.2X713.8 cGylip<0.05)
and the grade 2, 3 complication rate was also
increased from 9.5% for patients receiving < 6500
cGy o 30.8% for patients receiving =>7500 cGy
(Table 2, 5). Because we could not find any
cormelation between grade 2, 3 complications and
the ICR rectal doses(r, dr), we thought the differ-
ences of tolal rectal doses came mainly from the
dose distributed by the external whole pelvis dose.
We also analyzed the relationship between the
ICR reference volume, Time-Dose Factor(TDF),
Biclogically Effective Dose(BED), and the grade 2,
3 complications, we could not find any significant
correlation of the rate of grade 2, 3 rectal com-
plication with the ICR reference volume, TDF and
BED (Table 2, 6.

DISCUSSION

The concept of a relationship between dose,
treatment volume, and the risk of late compli-
cations is well eslablished and has been thorou-
ghly explored in exlemal radiation therapy. In
radiation therapy for the ulerine cervix, however,
the analysis of the risk of complications at specific
anatomic sites is difficull because of the variations
in the combinations of external radiation therapy
and Intracavitary radiation(ICR), the mullitude of
dosimetric descriptions, and the complexity ol the
anatomy.

High dose rate(HDR) ICR has been used in the
treatment of carcinoma of the uterine cervix In
Europe, Japan, and elsewhere for over a decade
VIO WA During recent years it has gained
popularity in the United Slales. The most common
site of late complications is the rectum. Many
reparts have been published on late rectal com-
plication after extermal beam radiation and HDR
ICR for carcinoma of the cervix. The incidence of
rectal complication varied from one instilution fo
another. The reported Incidence of lale reclal
complications with HDR-ICR ranged from 0.7 to
52.2% flor overall complications and from 1.4% to
14.9% for major complications'™"" ™ *. Tha overall
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incidence of late rectal complication in this study
was 30.7% and this is comparable with the result
of other institutions. In our study, Kotimeler's
grade 1 complications were excluded in analysis
of affecting factors. Because Kottmeier indicated
that there was no correlation between grade 1
rectal injurles and several affecting factors™,

Late rectal damage manifests from 6 months to
5 years afler radfation treatment with a median
latent interval of 19 months'™®. In this study,
maost of the complications appeared within 30
manths after radiation therapy and the median
latent interval was 16 manths.

Many reports have found varnous factors affect-
ing the rectal complications including overweight,
hypertension, retroversed uterus, previous medical
or surgical history, treatment technique, rectal dose
and radiation wolume, and other radiation-related
valygg’ 1% 192384 Among  various  factors
affecting the rectal complications, the radiation
dose to the rectum is the most imporant,
Although numerous studies have been devoted to
late rectal complications In Intracavitary brachy-
therapy for cancer of the cervix, the multitude of
dosimetric descriptions make comparisons difficult.
So the use of improved reference points is ne-
cessary to ensure an accurate prediction of
normal tissue tolerance in patients. In conse-
quence, the first guidelines for measurement of
bladder and rectal dose in low dose ratelLDR}
ICR were established by the International Co-
mmission on Radiation Units and Measurements
(ICRUkthey proposed{CRU Report 38) standardized
system of dose reporting, using reference volumes
and critical organ doses at two specified reference
points on the antercposterior and lateral projection
radiographs obtained after insertion of the intra-
cavitary devices'™.

Some authors define the rectal point according
the ICRU 38 criteria™ '® '**; others use barium
contrast criteria'™ *" ™, or in vivo rectal measure-
ments such as the use of intracavitary markers
and cemputed tomography(CT)-assisted delineation
of organ boundaries or in vivo thermoluminascent
dosimeter(TLD] measuremeants and CT-assisted

treatment planning® '* '® #® AR brachy-

tnerapy for cervical carcinoma, vagnal packing is
sufficient to adequately increase the distance
between the applicalor and the anterior rectal wall,
whether the applicator selected is appropriated.
But the vaginal cavity was so narrow in many
patients 1o insert gauze for packing that we could
not pack the gauze routinely. We measured the
two rectal reference points doses based on rectal
barium contrast criteria and on the ICRU 38
criteria. In many patients, ICRU 38 reference rectal
point would be similar to the maximum anterior
rectal dose calculated using rectal barium contrast
on lateral film.

Many reports found that the rectal doses on the
anterior surface of the rectum and radiation wvol-
ume served as the primary indicator for predicting
rectal complications in both of LDR-ICR and HDR
ICR'®'* 1924 The apparent thresheld is a com-
hined external beam and brachytherapy dose of
75 to 80 Gy, althocugh this depends on ICR
applicator type, dose rate and volume iradiated,
The similar relationship of total radiation dose to
the rectum and rectal complication was also
observed iIn this study. The mean total rectal
doses by contrastiR) and by ICRU 38 (DR} for the
group with grade 2, 3 complications were signi-
ficantly higher than those for the group without
complications. We also found that grade 2, 3
rectal complication rate rose upto about 30%
when the total rectal dosasiR, DR) exceed 75 Gy.
We concluded that total radiation doses to rectum
are good predictors for major rectal complications.

Sewveral researchers reported significant increase
in complication of bladder and rectum with increa-
sing the whole pelvis dose™ ™™, Hamberger et
al. abserved 3.1% incidance of severe compli-
cation with 40 Gy, 10% with 50 Gy and 20% with
60 Gy whole pelvis dose™. Pouquier et al also
emphasized the whole pelvis dose, demanstrating
that the highest risk of complication occurred
above 45 Gy external dose to the whole palvis'™.
But Kottmeier et al and Perez et al indicated that
fotal dose contributed by both external and intra-
cavitary Irradiation to a given organ have a



48  — Eun Ji Chung, ¢t al: Late Rectal Complication in Patients Treated with High Dose Rate Brachytherapy
for Stage B Carcinoma of the Cervix —

greater predictive value in correlation with fre-
quency of major complication than the dose by
either modality alone'™ ™. The grade 2, 3 rectal
complication rate of 17% in present study is
higher than that of 0.9% of our previous report™
and others” ' treated with HDR-ICR. The higher
incidence of grade 2, 3 rectal complication might
be due to higher whole pelvis dose by extemal
iradiation as well as higher fraction size and
higher weekly doses in Gamma Med HDR-ICR
than Co-60 RALS. In the present study the
midline shield was done usually after 36-45 Gy to
the whole pelvis compared with previous midline
shield at the level of 20-30 Gy lo the whaole
pelvis. A single dose of HDR-ICR 5 Gy al poinl A
and Iwice a week to total 30 Gy was given in
present study, compared with 3 Gy per fraction on
point A and 3 times a week to ftolal 30-39 Gy
was given with Co-60 HDR-ICR in previous
study™. We didn't compare the effect of ICR
single dose sizel 5 Gy vs 3 Gy ) or ICR weekly
dose (10 Gy vs 9 Gy) in two different HDR-ICR
schemes because we didn't analyze the result of
the patienls Itreated with external beam radiation
with the similar late midline shielding and Co-60
HDR ICR. Bul we considered those ICR factors
might be imporant to increase the grade 2, 3
rectal complication rate. Therefore we are going to
analyze the dillerence of treatment resull between
the Co-60 HDR-ICR and Ir-192 HDR-ICR group.
When analyzed for the external radiation dose
delivered to whole pelvis and rectal complication
rale, external whole pelvis dose did significantly
comrelaie with the incidence of grade 2, 3
complication. Mow we are firving 10 slar the
midiine shield earlier during the extemal pelvic
irradiation. Thal is, whole pelvic external irradiation
doses are indwidualized according to stage, tumar
size, clinical lumor regression. And we could not
find the significant relationship between the ICR
reclal dose by contrast medialr) or by ICRU(dr)
and the Incidence of grade 2, 3 rectal
complication. So we considered that the signilicant
correlation between folal rectal dose (R, DR) and
the incidence of rectal complication was the

influence of whole pelvis dose,

Esche and many authors'® '*'& "% 24L& Love
suggested that, In low dose rate intracavilary
brachytherapy(LDR-ICR), clinically significant injury
may develop from relative small regions of high
dose area in the rectum (hol spot), whereas
Crook and Esche found that reference volumes
are useful in defining the zones of risk of
moderate and severe sequelae’ ™, Van Lancker
et al. sugpested that individual application volume
and the cumulative volume are very good predi-
ctors for severe lale complication, but that the
value of the reterence point can be guestioned in
HDR-ICR™. In contrast, Montana et al. noted that,
of the two variables of volume and dose that
have been implicated in reciosigmoid complica-
tions, the latter is more likely 1o be controfied in
LDR-ICR'. Krishiman et al. described volume to
be complex, and its applicabllity 1o the chnical
setling in predicting or preventing complications Is
uncertain*”, Pourquier et al. observed no corre-
lation ol volume with rectosigmoid complication in
patients ftreated with LDR-ICR™. We did not
calculate the relerence volume in hwt, HWT by
ICUR 38 recommendation bul instead ol them we
calculated the ICR relerence volume using up-
graded Gamma Dot 3.11 HDR ftrealment planning
system for Gamma Med, retrospectively. We sele-
cted the ICR relerence volume which covered a
prescribed point A iscdose line. There was no
cormrelation between the ICR reference volume in
cm® and the rectal complication rate in this study.

Because the HDR-ICR doses al rectal refer
ence points are much larger per fraction than the
external doses for the whole pelvis, il s not
possible 1o simply add the doses when late rectal
complication is considered. Some researchers,
therefore, use the TOF(Time-Dose Factor), which
is related to normal fissue effect, as well as the
BED(Biologically Effeclive Dose), which is related
to late normal tissue effects, as another factor™ ™
5042 wWe also calculated the cumulative rectal
dose administered by whole pelvis external
iradiation and HDR-ICR using both TDF, BED
because several reports identified a strong
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correlation between the incidence of the late rectal
complication and TDF or BED wvalues in both
LDR-ICR"™ and HDR-ICR™'**". In this study,
however, the TDF, BED value did nol a prediclor
for rectal comgplication.

The optimal time/dosefiractionation regimen and
technique for HDR remote aflerioading intracavilary
brachytherapy for cervical cancer has to be
established, We plan to examine pretreaiment and
treatment factors affecting local control, survival
and late complication. And we are going to com-
pare the local control rate and the incidence of
late complication between the patients treated with
Co-80 RALSTRON HDR-ICR and the palients
treated with Ir-192 Gamma Med HDR-ICR in
terms of ICR fraction size(3 Gy vs 5 Gy on point
Al ICR lotal dose(30 Gy vs 30-39 Gyl and other
prognostic factors. Further analysis of these data
might permil us to establish optimal integration of
radiation therapy regimens for HDR-ICR fo
minimize the complication and to improve the cure
rate in cancer of the uterine cervix.

CONCLUSION

This investigation has revealed a significant
correlation between the tolal reclal dose calculated
at the reference point by ICRU 3BIDR) or at the
most anterior rectal mucosa dose by rectal
contrastiR), dose to the whole pelvis and the
incidence of late rectal complications, especially
grade 2, 3 in patienls with stage IIB cervical
cancer undergoing external beam radiotherapy and
high dose rate ICR. Thus these reference ractal
poinls (R, DR} and whoie pelvis dose appear to
be uselul prognostic indicators of late reclal
complications in high dose rate ICR treatment in
cervical carcinoma.
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