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Investigation of Rectal Complication After RALS-Therapy for
Uterine Cervix Cancer Using Multivariate Analysis

Takehiro Inoue and Toshihiko Inoue
Department of Radiation Therapy
Takaichiro Suzuki
Department of Epidemiology, The Center for Adult Diseases, Osaka
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Rectal injury is one of the major side effects after radiation therapy for carcinoma of the uterine
cervix. According to our previous reports, the cases of rectal complication were mainly related to the
measured rectal dose in half of patients, and the other causes were related to the following factors: such
as diabetes mellitus, hemorrhagic tendency, syphilis and so on. Concerning to rectal complication, these
factors were investigated by means of the discriminant analysis, one of the multivariate analyses, in this
paper. Twenty-eight factors as to radiation dose, laboratory tests and physical condition of patients were
analyzed. From August 1978 through January 1980, 52 cases of previously untreated carcinoma of the
uterine cervix were treated using RALS, remotely controlled high dose rate intracavitary radiotherapy,
at our department. These cases were named as internal sample. The data from 49 out of 52 cases were
available for the discriminant analysis. By means of this analysis, it was found that these factors, such as
the dose of whole pelvic irradiation, Point A dose of RALS, measured rectal dose by RALS, WGC-Z and
TPHA were important factors for occurence of rectal complication. WGC means an zbbreviation of
weighted geometric center calculated from the position and strength of the sourses of intracavitary
radiation. WGC-Z means the Z-coordinate of WGC. According to the discriminant score, 46 out of 49
cases (94%) could be correctly discriminated. There were two cases of false positive and one false
negative.

Form February 1980 through July 1980, 27 cases of previously untreated carcinoma of the uterine
cervix were treated at our department. These cases were named as ‘‘external sarple”. The obtained
discriminant function was applied to these 27 cases, and 24 out of 27 cases (89%) were correctly
predicted. There were two cases of false positive, and one of false negative. Discriminant analysis is
useful for the prediction of rectal complication after radiation therapy for carcinoma of the uterine
cervix.
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Table 1 Chi-square test of rectal complication in RALS therapy for carcinoma of the
uterine cervix—1 (n=49, Aug. 1978—]Jan. 1980, CADO)

Incidence of R.C.*

Mean <Miean >Mean Chi-square
1) Age 63 4/20 6/29 0.091 N.S.
2) Stage 0—4 21 4/30 6/19 1.39 N.S.
3) Stagea—b 1.5 2015 8/34 0.186 N.S.
4) Whole pelvis (cGy) 2090 1/18 9/31 2.55 N.S.
5) Central shield 1939 9/35 1/14 0.062 N.S.
6) Hemipelvis 102 9/44 1/ 5 0.315 N.5.
7) Point A dose 3334 7/29 3/20 0.176 N.S.
8) mg—hrs 3684 7128 3/21 0.317 N.S.
9) Rectal dose 1776 4/29 6/20 1.05 N.S.
10) Bladder dose 2445 4/22 6/27 0.000 N.S.
11) TDF of rectum 77 218 8/31 0.744 N.S.
12) W.G.C.** X 20 7132 3n7 0.001 N.S.
13) Y 99 7/25 3/24 0.983 N.S.
14) Z -14 2022 8/27 2.01 N.S.
R.C.*: Rectal complication (Mar. 1982)

W.G.C.**: Weighted geometric center
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Table 2 Chi-square test of rectal complication in RALS therapy for carcinoma of the

uterine cervix—2 (n=49, Aug. 1978—Jan. 1980, CADO)

Incidence of R.C.*

Mean Mean e Chi-square
15) Body length 148 7130 319 0.075 N.S.
16) Body weight 50 6/28 4f21 0.024 N.S.
17) Vaginal vault 48 5121 5/28 0.024 N.G.
18) Laparotomy 1.04 10/47 o2 — —
19) RBC (104 417 5/24 5/25 0.080 N.S.
20) HGB(10-1) 129 7126 3123 0.719 N.S.
21) WBC 6063 6/32 4/17 0.001 N.5.
22) Platelet (10%) 256 4/28 6/21 0.756 N.S.
23) T. Protein (10-1) 73 6/25 4/24 0.080 N.S.
24) GOT 25 7/30 3/19 0.075 N.S.
25) BUN 14 7/29 3120 0.176 N.S.
26) Glucose 102 8136 2113 0.015 N.5.
27) TPHA 1.9 33 T/46 = =
28) B.P. (Max) 149 4/24 6/25 0.080 N.S.

Bis

R.C.*: Rectal complication
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Table 3 Weight and standard deviation of various
factors in RALS therapy for carcinoma of the
uterine cervix—1 (n=49, Aug. 1978—Jan. 1980,
CADO)

A) Weight B)S.D. A) x B)

1) Age -0.04313 10.408 -0.449
2) Stage 0—4 0.95941 0.9663 0.927
3) Stagea—b 0.87788 0.6745 0.592
4) Whole pelvis —0.00703 1032.8 -7.261
5) Central shield 0.00257 869.10 2.234
6) Hemipelvis -0.00765 305.84 -2.340
7) Point A dose —0.00889 523.32 —4.6562
8) mg—hrs =0.00140 618.58 —0.866
9) Rectal dose —0.00593 479.41 -2.843
10) Bladder dose 0.00104 774.37 0.805
11) TDF of rectum 0.01492 23.212 0.346
12) W.G.C.* X 0.02090 89.994 1.881
13) Y 0.00666 44.505 0.297
14) A 0.08496 44,240 3.759

W.G.C.*: Weighted geometric center (Mar. 1982)

Table 4 Weight and standard deviation of various
factors in RALS therapy for carcinoma of the
uterine cervix—2 (n=49, Aug. 1978—Jan. 1980,
CADO) R

A) Weight B) S.D. A) x B)
15) Body length -0.09022 6.0452 —0.545
15) Body weight 0.00497 9.2372 0.046
17) Vaginal vault 0.12296 7.1287 0.877
18) Laparotomy 1.54851 0.1999 0.310
19) RBC (104 -0.04136 43.739 -1.809
20) HGB(10-1) 0.03961 15.426 0.611
21 WBC -0.00124 1993.2 -2.472
22) Platelet (10%) 0.00662 62.971 0.417
23) T.Protein (10-1) —0.02488 5.7147 -0.142
24) GOT -0.03167 19.334 -0.612
25) BUN 0.40781 4.1344 1.686
26) Glucose —0.00536 21.002 -0.113
27) TPHA 12.58215 0.2422 3.072
28) B.P. (Max) -0.08237 28.396 —-2.339

(Mar. 1982)
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Fig. 3 Distribution of discriminant score of exter-
nal sample (n=27, Feb. 1930-Jul. 1980, CADOQ)
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