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Fig. 1. Radiographs of the inserted tandem, ovoids and diode
detectors. A) gold-shielded ovoids, B) non-shielded mini ovoids.
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Fig. 2. Lateral diagram of the rectal reference points in in-
tracavitary application according to ICRU 38 report: rectal
point is defined on an anteroposterior line drawn from the
lower end of the intrauterine source (R1) or middle of intra-
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Table 1. Values of the Calculated Rectal Doses (Rs) Based on the Radiographs at Simulation and Calculated Rectal Doses (Rc)
Based on the Radiographs at Fractionated HDR ICR in 9 Patients with Cervical Carcinoma

calculated rectal doses at HDR ICR (Rc) / fraction

Rs (cG average

Pis (Gy) 1 2 3 4 5 6 7 8 ®
1 44 260.0 2872 2689 B B ) B 272.0
(+213)  (+340)  (+254) h (+26.9)

2 182.7 24738 305.7 346 2682 162.6 129.7 ~ B 2248
(+35.6) (+67.3) (+28.4) (+46.8) (-12.4) (-40.9) (+23.0)

3 299.0 369.7 326.6 3290 309.0 3395 B _ B 334.8
(+23.6) (+9.2) (+10.0) (+3.3) (+13.5) (+12.0)

4 271 2165 267.0 B B B 2418
(4.9) (+17.6) h h - (+6.5)

5T 2408 3009 256.0 B B B 2785
(+25.0) (+6.3) B - h (+15.7)

6 352.7 632.0 4579 4365 4182 343.8 B _ B 457.7
(+79.2) (+29.8) (+23.8) (+18.6) (-2.6) (+29.8)

7t 256.3 3427 286.4 276.6 2895 3111 351.6 2717 321.7 306.4
(+33.7) (+11.7) (+7.9) (+130)  (+21.4) (4372  (+60)  (+255) (+195)

87 2783 409.6 370.1 289.2 2455 316.8 366.2 . B 3329
(+472) (+33.0) (+3.9) (-13.4) (+138)  (+31.6) (+19.6)

9t 1713 2053 164.8 191.0 1647 1433 177.7 149.0 - 170.8
(+19.8) (-3.9) (+11.5) (-4.0) (-19.5) (+3.7) (-15.0) (-0.3)

*gold shielded ovoids, "non-shielded mini ovoids
( )=100 (Rc—Rs)/Rs

Table 2. Values of the Calculated Rectal Doses (Rs) Based on the Radiographs at Simulation and Measured Rectal Doses (Rm)
Based on the Radiographs at Fractionated HDR ICR in 9 Patients with Cervical Carcinoma

measured rectal doses at HDR ICR (Rm) / fraction

Rs (cG average

Pts () 1 2 3 4 5 6 7 8 8
1 2144 2843 317.6 299.2 B B 300.4
(+32.6) (+48.1) (+39.6) - h ) (+40.1)

2 182.7 2832 352.1 2635 2736 196.4 151.2 B B 2533
(+55.0) (+92.7) (+44.2) (+49.8) (+7.5) (-20.8) (+38.6)

3 299.0 3343 307.3 3183 3107 3249 B B B 319.1
(+11.8) (+2.8) (+6.5) (+3.9) (+8.7) (+6.7)

4 2271 199.5 201.0 B B _ 2003
(-13.8) (-13.0) h - B (-13.4)

5t 2408 3402 2931 B B ~ 316.7
(+41.3) (+21.7) h h - (+31.5)

6 3527 702.3 5292 563.7 567.0 4731 B B _ 567.1
(+99.1) (+50.0) (+59.8) (+60.8) (+34.1) (+60.8)

7t 256.3 4161 3504 3234 3269 3535 406.1 3294 389.0 3561.9
(+623)  (+367) (+26.2) (+275) (4379 (+584)  (+285)  (+518)  (+41.2)

8t 2783 386.0 3775 2268 2156 2879 3255 . . 303.2
(+38.7) (+35.6) (-22.7) (-29.1) (+34) (+17.0) (+8.9)

ot 1713 2314 201.7 2186 2031 1688 216.6 163.0 - 2005
(+351)  (+17.7) (+27.6) (+18.6) (-1.5) (+26.4) (-5.1) (+17.0)

*gold shielded ovoids, "non-shielded mini ovoids
( )=100 (Rc—RsyRs
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Table 3. Distribution of Average and Standard Deviation of the Differences between Calculated 5 Rectal Detector Points Based on
Radiographs at Simulation and Calculated 5 Rectal Detector Points Based on Radiographs at HDR ICR in 9 Patients with

Cervical Carcinoma

Averaget SD (%) of differences in 5 rectal points

No. of fraction

Pts R1 R2 R3 R4 R5
1 3 104108 -06+22 ~74+65 -82182 ~125%59
2 6 135158 45+56 -39x70 -3.6196 3.9+100
3 5 45+43 -45+33 5141 11.0t24 13.8+23
4 2 -16.3+84 1620 63%23 98161 12757
51 2 13.8+0.7 87102 3510 1.1£02 -47189
6 5 258+10.6 164+9.3 109£75 10.6t6.2 121+52
7t 8 181136 127131 9.1+4.0 6.0£3.1 92+3.0
8t 6 -3.1188 96171 -128+73 -127+6.7 -51+42
9t 7 263149 207153 17450 93136 8240
*gold shielded ovoids, "non-shielded mini ovoids
SD: standard deviation
s . i * T . 3 . . 4 R5
— S i« R4
I 2]
< £
'9 +20 Q‘
:‘i j z§ _ % & & Y 2 A ! A R3 T
> o =
) 3]
a d
-:zo - r-3 *> ﬁ S $ 2 R2
T = 2 8 g = B - & =L
1 2 3 4 5 6 7 8 =}
Patient

Fig. 3. Distribution of percent in differences between the calculated doses
and measured doses [100 (Rm-Rc)/Re] of each rectal points on rectal diode

detector in 9 patients
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Fig. 4. Histogram showing the results as a number distribution of the
ratio of measured and calculated doses [100 (Rm-Rc)/Rc] in all rectal
detector points (n=216 rectal points).
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——— Abstract

Comparison between the Calculated and Measured Doses
in the Rectum during High Dose Rate Brachytherapy for
Uterine Cervical Carcinomas

Eun Ji Chung, M.D. and Sang Hoon Lee, M.Sc

Department of Radiation Oncology, National Health Insurance Corporation lisan Hospital, Koyang, Korea

Purpose : Many papers support a correlation between rectal complications and rectal doses in uterine
cervical cancer patients treated with radical radiotherapy. In vivo dosimetry in the rectum following the
ICRU report 38 contributes to the guality assurance in HDR brachytherapy, especially in minimizing side
effects. This study compares the rectal doses calculated in the radiation treatment planning system to that
measured with a silicon diode the in vivo dosimetry system.

Methods : Nine patients, with a uterine cervical carcinoma, treated with Iridium-192 high dose rate
brachytherapy between June 2001 and Feb. 2002, were retrospectively analysed. Six to eight-fractions of
high dose rate (HDR)-intracavitary radiotherapy (ICR) were delivered two times per week, with a total
dose of 28~32 Gy to point A. In 44 applications, to the 9 patients, the measured rectal doses were an-
alyzed and compared with the calculated rectal doses using the radiation treatment planning system. Using
graphic approximation methods, in conjunction with localization radiographs, the expected dose values at
the detector points of an intrarectal semiconductor dosimeter, were calculated.

Results : There were significant differences between the calculated rectal doses, based on the simulation
radiographs, and the calculated rectal doses, based on the radiographs in each fraction of the HDR ICR.
Also, there were significant differences between the calculated and measured rectal doses based on the
in-vivo diode dosimetry system. The rectal reference point on the anteroposterior line drawn through the
lower end of the uterine sources, according to ICRU 38 report, received the maximum rectal doses in
only 2 out of the nine patients (22.2%). '

Conclusion :In HDR ICR "planning for cervical cancer, optimization of the dose to the rectum by the
computer-assisted planning system, using radiographs in simulation, is improper. This study showed that in
vivo rectal dosimetry, using a diode detector during the HDR ICR, could have a useful role in quality
control for HDR brachytherapy in cervical carcinomas. The importance of individual dosimeters for each
HDOR ICR is clear. In some departments that do not have the in vivo dosimetry system, the radiation
oncologist has to find, from lateral fluoroscopic findings, the location of the rectal marker before each
fractionated HDR brachytherapy, which is a necessary and important step of HDR brachytherapy for
cervical cancer.
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