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Chromosomal Aberration in Fractionated Radiotherapy
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Purpose : This study was tried to evaluate the effect of the partial body fractionated irradiation
on the frequency of chromosomal aberration.

Materials and Methods : In three patients with uterine cervix carcinoma, chromosomal
aberrations were analyzed during fractionated external beam radiotherapy. Radiation field
included whole pelvis and total dose was 5040 cGy in 28 fractions.

Results : The values of the frequency of dicentrics and rings(Ydr) in pre- irradiated peripheral
lymphocytes in three patients were 0.0060, 0.0000, and 0.0029, respectively. The frequency of
dicentrics and rings, estimated during the course of radiotherapy, increased with radiation dose
and best fitted to the linear equation, Ydr=7.31x 10° D(cGy) 1.45x 10% The frequency of
dicentrics and rings among the cells with dicentric and/or ring(Qdr) also showed increasing
tendency and best fitted to the linear equation, Qdr= 1.01x 10* D(cGy) 1.04.

Conclusion : Ydr increased linearly with radiation dose in the dose range of our study, and Qdr
showed increasing tendency with dose.

Key Words : Biological dosimetry, Chromosomal aberration, Lymphocyte,
Fractionated radiotherapy
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3.
slide 100 46 Table 2. Dicentric
Chromosome Ring Chromosome
(Case 2)
1000 (Fig. 1). 3
Radiation dicentric  ring
1 dicentric Dose (cGy) T 2 5 1 5 s
Ydr, Qdr
SAS(Statistical Analysis 0 300 0 O 0 0 0 0
. ; ; 180 198 7 1 0 0 o0 0
System; SAS Institute, 1990) PC version 6.04 360 76 5 0 0 0 0 0
1800 80 9 O 0 0 O 0
2700 216 29 5 0 0 o0 0
3600 2199 30 5 3 0 o 0
4500 122 24 5 2 1 0 1
5040 105 27 5 3 2 0 0
case 1
500 ) 3 1 dicentric Table 3. Dicentric
ring Ydr 0.006 , Chromosome Ring Chromosome
case 2 300 dicentric ring (Case 3)
, case 3 350 1 Radiation dicentric  ring
dlcer.1tr|c . . . Dose (cGy) 0 1 > 3 2 5 6
dicentric ring
900cGy 2 dicentric ring 0 349 1 0 0 0 0 0
180 289 8 3 0 0 0 0
360 234 13 2 1 0 0 0
1800 113 13 3 1 0 0 0
2700 247 33 17 3 0 0 0
3600 195 37 13 3 2 0 0
4500 93 16 17 2 2 0 1
5040 73 5 10 2 0 0 0
Table 4. Ydr
Radiat Dose Ydr (DR) Ydr (DRA)
(cGy) Case 1 Case 2 Case 3 Case 1 Case 2 Case 3
0 0.0060 0.0000 0.0029 0.0140 0.0067 0.0058
180 0.0218 0.0437 0.0467 0.0461 0.0874 0.123
360 0.0261 0.0617 0.0800 0.0654 0.123 0.164
900 0.0513 0.128
1800 0.158 0.101 0.169 0.306 0.292 0.446
2700 0.246 0.156 0.508 0.344
2880 0.253 0.603
3600 0.237 0.191 0.320 0.492 0.549 0.800
4500 0.328 0.323 0.534 0.870 0.974 1.282
5040 0.346 0.380 0.344 0.733 1.303 0.811
Ydr (DR) ; D, R

Ydr (DRA) ; D, R, A
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1800cGy Ydr=8.32x 10° D(cGy) 27.8x
3600cGy 103(r?=0.8687) ,case 1, 2, 3
3 dicentric ring Ydr=7.31x 10° D(cGy)
(Table 1-3). 14.5% 103(r*=0.8798) (Fig. 2).
dicentric  ring (dr) Dicentric ring dicentric
case ring Qdr (d,r) case
(Table 4), Ydr
case 1 Ydr=6.98x 10-5 D(cGy) 9.84x (Table
10-3(r2=0.9719) , case 2 Ydr=6.55x 5). Qdr
10° D(cGy) 8.13x 1073(r*=0.9380) ,case 3
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Fig. 2. Changes in Ydr during fractionated radiotherapy. Fig. 3. Changes in  Qdr(dr) during fractionated
radiotherapy.
Table 5. Qdr
Radiat Dose Qar (DR) Qdr (DRA)
(cGy) Case 1 Case 2 Case 3 Case 1 Case 2 Case 3
0 1.000 1.000 0.750 0.000 1.000
180 1.125 1.125 1.273 0.692 0.900 0.778
360 1.000 1.000 1.250 0.533 0.625 1.111
900 1.000 0.889
1800 1.110 1.000 1.299 0.898 0.643 1.000
2700 1.333 1.147 1.143 0.709
2880 1.434 0.916
3600 1.400 1.289 1.455 1.333 0.754 0.988
4500 1.483 1.515 1.842 0.977 0.862 1.296
5040 1.207 1.459 1.824 0.875 0.850 1.148
Qdr (DR) ; D, R D, R
Qdr (DRA) ; D, R, A D, R
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case 1 Qdr=7.63x 10° D(cGy) 1.02(r*=0.6401) (dicentric
, case 2 Qdr=9.50x 10° D(cGy) Ydr
0.972 (r?=0.7707) , case 3 Qdr=13.4x
10° D (cGy) 1.12(r*=0.8622) ,casel, 2 3
Qdr=
10.1x 10° D(cGy) 1.04(r’=0.5912) (Fig. 3).
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