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Grade 2 or 3 injuries of the sigmoid colon were observed in 4 out of 42 patients with. carcinoma of
the uterine cervix who were treated by radiation therapy. The irradiation was planned as the
combination of the external irradiation (whole pelvic 30 Gy and 20 Gy with central shielding by 25
fractions, 5 weeks) and the intracavitary irradiation (RALS, 19 Gy at point A by 3 fractions).

To analyze the causes of the radiation sigmoiditis, we have investigated the following factors: age,
dose at point A, dose at point C, grade of tandem dislocation, uterine angle, obesity score, evidence of
previous surgery to the pelvic cavity and hypertension.

The dose at point C and the grade of tandem dislocation were determined from the confirming
X-Ps at RALS therapy and external irradiation. The superimposition of these films was performed
with corrections for the angle between the projection direction of the X-Ps and the vertical
magnification factor of the central shielding area. Point C was defined as a point 2 cm anterior to the
intersection of the tandem axis and a curvilinear line 1 cm outside from the margin of central shield on
the X-Ps. Grades of tandem disclocation were decided as the number of tandem tips which were
outside of the central shielding area on X-Ps.

As the results, the doses at point C showed vey high statistical significance (p<0.001) with the
evidence of radiation sigmoiditis. All the cases with radiation sigmoiditis were received over 1290cGy
at point C. Age had also some significance (p<0.05) with radiation sigmoiditis. Other factors showed
no significant relationship. Among the patients received more than 1280cGy at point C, injury free
cases had over 30% obesity score except for one case. This exceptional patient had 12% obesity score
and was in special condition of hydrometra.

In conclusion, the dose at point C will be an index of injuries of the sigmoid colon following
radiation thrapy, and obesity score and condition of the uterus seem to be additional factors.
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Table 1 Pathology and stage of the carcinoma
of the uterine cervix treated by radiation ther-

apy.
pathology squamous cell adenocarcinoma  total
stage carcinoma
I 4(0) 4(0
11 33 4(1D) 37(0
v 1(0) 1(0)
total 38(3) 4(1) 42(4)
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Fig. 1 The method of superimposition of central shielding area on the X-F at RALS therapy.
Z A the angle between the projection directions of the antero-posterior X-Ps at external
irradiation and RALS therapy.

L : distance from the upper edge of symphysis pubis (SP) to the middle point (MP) of the line
drawn between the lower edges of bilateral iliosacral joints in patients.

* : rotation center of the projection direction. It is defined to two-thirds from SF to MP.
a: length between SP and MP in the X-P at external irradiation.

b: length between SP and MP in the X-P at RALS therapy.

x : vertical length of the central shield at the rotation center (%) in the X-P at external
irradiation.

y : vertical length of the central shield at the rotation center (%) in the X-P at RALS therapy.
R : transverse diameter of the pelvic inlet, which is used for the correction of a, b and L.
Vertical magnification factor of the central shield (y/x) is calculated as following formula :

y__ 1 L:
x cos A~ JV(IP—a®)(L*-b?) +ab

Because the rotation center (%) in the central shielding area is fixed, the central shielding
area in the X-P at external irradiation can be superimposed on the X-P at RALS therapy by

using the rotation center and the vertical magnification factor.
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Fig. 2 Definition of point C in the superimposed X-P.
Determine the intersection of the tandem axis and the curvilinear line lem
outside of the central shield. Point C (%) is defined as a point 2cm anterior to

the intersection.
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Table 2 Statistical analysis of the factors con-
serning injuries of the sigmoid colon. The dose
at point C shows very high significance (p<
0.001).

injuries of the =

+ t-test
(mean+5.D.) (mean+S.D.) (*

sigmoid colon xtest)
case 38 4
agte (year) 65.9+10.4  54.3:£5.0 p<0.05
d"se(jgégg’i“‘ A 1886105  1983:+34 N.S.
dose at point C 964268 135464  p<0.001
g{;ﬂgaﬁoﬁa"j"“g_s) 1.4+1.2 2.5+1.0 NS.
teetie ngle —6.3+£16.8 —7.5+9.6 NS.
°b"-5'}§},;5"c°re 13.9420.4  4.8+5.1 N.S.
EIavioo Surgery 13%(5/38)  50%(2/4) NS.*
Dyl on 16%(6/38)  25%(1/4) NS
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Table 3 The correlation coffficient of the factors. the dose at pnint C is independent oh the other
factors except for the grade of tandem dislocation and the dose at point A.

¢)] @ 3 @ 5) (6) (@) @
(1) age -0.077 —0.066  0.071 ~—0.372  0.078 —0.079  0.130
(2) dose at point A [0.564] 0.474 —0.001 -0.098  0.114 —0.004
(3) dose at point C [0.774]  0.100  0.0090  0.039  0.100
SRS Sl 0.242 —0.000  0.080  0.080
(5) uterine angle 0.327 0.060 —0.259
(6) obesity score 0.044 0.018
(7) previous surgery —=0.029
(8) hypertension
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m:sigmoid colenic injury

Fig. 3 Relationship between dose at point C and
age.
Cases with injuries of the sigmoid colon (M) are
distributed in hig;;he:r dose at point C and in
yvounger age.
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Table 4 The cases who are received over 1200cGy at point C. All the four patients (case 9-12) with
injures of the sigmoid colon are received more than 1290cGy at point C. Among five patients (case
4-8) who are free from the injuries and received more than 1280cGy at point C, four of them have
over 30% obesity score and the only non-obese one (case 6) has hydrometra.
RO age BRLA OIS Gndem  uerins by priow e compent
(negative)
1 79 1900 1205 0 -40 8 =5 =
2 68 1956 1242 2 0 —6 = =
3 76 1942 1268 3 10 12 4 —
4 68 1974 1289 3 0 36 = —
5 50 1940 1312 2 0 39 - -
6 72 1901 1334 3 0 12 - + hydrometra
7 73 1887 1396 3 0 42 o +
8 73 1855 1494 3 0 59 o -
(positive)
9 57 2000 1291 3 -20 4 + -
10 50 2022 1318 3 0 10 = =
11 50 1947 1371 1 0 7 7 -
12 60 1963 1436 3 =10 =2 +
i’
) \(

o

I\

Fig. 4 (a) The positions of the internal sources and the central shield in case 6. % : point C
All of the three tandem tips are out of the central shielding area and the dose at point C is
calculated as 1334cGy.

(b) Contrast enhanced CT. Hydrometra is noted and the diameter of the uterus is 5cm.
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Fig. 5 Relationship between dose at point C and
obesity score.
Cases with injuries of the sigmoid colon (H) are
distributed in higher dose at point C and in lower
obesity score.

DE VT ARFEESSThTON501%, EALR
AV, BRICELY SREBIIEELTWAK
HEBbID,

VII, = %
FEFROBSHREEC X 5 S EBES R,

N N4

T 2%
“\1

9,

(a)

FTOREREIERBEOCBHAFECL Y EF0
BB O0EE, BEMEE - L cu T
L& b oTlhfew, LAL, ol ARES
Aot zofERIERTHIV BRI LA ELO
Tiie<, MEREORREZBEOLMZL, Fhi
bERETFHTIHIEETHH L Ebhb, 6K
X h SHEEBEECRRIZOV-TE, NEEES
EHTHRHEhTED, v F 2B OB
PRICX 5 SREBOFRRELEEICTH Y, F
B0 « (KT « FEERFHDOT OB B 5 5E D BE
T « R M0 FE e O PR3 55 0 BB BB oD A IS WAE
DEMETRE Y EFbRTWA, Linl, SHKES
BogBRERT oW, BB - Bito X 5icsE
REETHY, HERIEX 2 RVOBRERT
HH, AL, EBSEFOLEERCMUED 275
M X MERX D SR OER & A RBEHED
WREEO X RERCHE L TEHL LY, S
RAE 85 o0 i 75 47 42 13 K BE6000cGy & HEE LT\
5, % 7z Chau &'2F ©F strochkbine 'z L %
&, EEBBEGE0000cGY LA L+ 5 2w ARG

(b)

Fig. 6 (a) The positions of the internal sources and the central shield in case 12. % : point C
All of the three tandem tips are out of the central shielding area and the dose at point C is

calculated as 1436¢Gy.

(b) Barium enema of the case with superimposition of the internal sources and the central

shield.

Stenotic portion of the sigmoid colon is near the protruding tandem tips.
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