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Chromosomal Aberration in Fractionated Radiotherapy

Hyong Geun Yun, M.D. and Sung Whan Ha, M.D.*
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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

c¢Gy 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 du-
ring the course of radiotherapy, increased with radiation dose and best fitted
to the linear equation, Ydr=7.31x107° D(cGy)+1.45%102. 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=

1.01%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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Fig. 1. Microscopic appearance(X 1000). of lymphocy-
tes with chromosomal aberrations. A lympho-
cyte with two dicentrics(solid arrow heads),
and two acentric fragment pairs (open arrow
heads) (A), and a lymphocyte with a ring(B).



— J. Korean Soc Ther Radiol Oncol: Vol. 16, No. 2, June, 1998 —

3. gMA oA BY

AAE slideS 100w
¥ G T4
3le] 100042 Fujfsted

u

Hjgoll A - A ste] 4670
aArd F7j9 %‘E?—Q% A4
ﬂr’é‘%}"ﬂt} {Fig. 1). 37§ o4
9 FAAE A gAY Ydelde Fe FAA
oA 1& W 35 BFY dicentric o)A BEF
Aoz Agstdrh A=8 229 Ydr, Qdre] A%
o #AE B2 HY8iME SAS(Statistical Analysis
System; SAS Institute, 1990)2} PC version 6.04%

117
a1, case 204 30070 E=4 F dlcentnCOM
ringel $I%l3, case 3olAE 350702 @=A %01]/\4

1 /M9 dicentricyte] AU} WAL Foll WrE - A
729 dicentric ring& &3 Fo) EEE 29
900cGy o)stl e 27 o}y dicentricol vt ring g

Table 2. gfAlM2k0l W2 2|THEE Dicentric Chro-

mosomet Ring Chromosomed &XE
(Case 2)

YZ A dicentric +rings

Ragdiation
ol& M3 3 Asten) Dose (cGy)
T e > 3 4 5 &
A o} 0 300 0 0 0 0 0 0
180 198 7 1 0 0 0 0
360 76 5 0 0 0 0 0
Ak 2AF Aol AR HAo)qE case 1904 1800 & 9 0 0 0 0 O
i = = ) ) 2700 216 29 5 0 0 0 0
= 007}194 auig s 37H°“}“1 17“5}—}-‘4 dICent”Co] 3600 219 30 5 3 0 0 0
PAFUL ringL vERR] @gken] Ydre 0.0069] 4500 122 24 5 2 1 0 1
5040 105 27 5 3 2 0 0
Table 1. QA}*._'%’O{JI—}E}E goEg chentrliI Cgo-
mosomezl Ring Chromosome? &I
(Case 1) Table 3. BIAIMEHO| W2 B ZTHE Dicentric Chro-
mosome} Ring Chromosome2 8I
Radiation H=AG dicentric +ring<r (Case 3) - —
Dose (cGy) Radiation d=z A9 dicentric+ringT
1 2 3 4 Dose (cGy) 0 1 2 3 4 5 6
0 497 3 0 0 0
180 404 7 1 0 0 0 349 1 0 0 0 0 0
360 298 8 0 0 0 180 289 8 3 0 0 0 0
900 296 16 0 0 0 360 234 13 2 1 0 0 0
1800 238 36 4 0 0 1800 13 13 3 1 0 0 0
2700 106 16 8 0 0 2700 247 33 17 3 0 0 0
3600 98 14 4 2 0 3600 195 37 13 3 2 0 0
4500 102 17 11 0 1 4500 93 16 17 2 2 0 1
5040 7”2 4 1 0 5040 73 5 10 2 0 0 0
Table 4. SAMMEH OHE Ydro| Hs}
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 0811

Ydr (DR) ; D, Re] HIE
Aol ¥l %

Ydr (DRA) ;

D, R,



118 — Hyong Geun Yun and Sung Whan Ha: Chromosomal Aberration in Fractionated Radiotherapy —

7 @=dol HUIL 1800cGy olANME g4
YERE R 3600cGy o1l M 370 ©)4e] dicentric

ot g€ 1 WZAR A vehdtiTable

1-3).

Z+ A w2 dicentric ringe) BE(YdNE =
T casedl A WA Frte wE F71 sigen
(Table 4), Ydre] Z+ 2AAEZRE 7 44 A

21& case 19lME Ydr=6.98%10-5 D(cGy)+9.84 X -

10-3(r2=0.9719)e1Q 21, case 29)A1= Ydr=6.55% 107
Dl(cGy) +8.13X 107%(*=0,9380)0191 2, case 3Al=

0.6

0.5

Ydr

(1] 900 1800 2700 3600 4500
Dose (cGy)

+ case 1 4 case 2 " case 3 —total

~——case 1 ~“case 2 “~caso 3

Fig. 2. Changes in Ydr during fractionated radiotherapy.
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Fig. 3. Changes in Qdrid,r} during fractionated radio-
therapy.
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