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Effect of different radiotherapy techniques on hematological toxicity of craniospinal irradiation

ZHANG Yangqiong, YANG Huajun, LUO Rishun, DENG Guanhua, ZHANG Ping, CAI Linbo
Department of Oncology, Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China

Abstract: Objective To investigate the effect of different radiotherapy techniques on hematological toxicity of craniospinal
irradiation. Methods A retrospective study involving changes in hematology during craniospinal irradiation was conducted on
79 patients who were treated by craniospinal irradiation. The 36 patients in observation group received intensity-modulated
radiotherapy, and 43 patients in control group underwent three-dimensional conformal radiotherapy. The prescribed dose of
PTV in the two groups was 28.8-36.0 Gy, with 1.6-2.0 Gy each fraction. The hematological toxicity changes and bone
marrow suppression stage of the two groups of patients before, during and after radiotherapy were recorded and analyzed.
Results 90% of patients had different bone marrow suppression stages during and after radiotherapy. During radiotherapy,
the toxicity of hemoglobin in observation group was more serious than that in the control group (z=-2.272, P=0.023). After
radiotherapy, the toxicity of hemoglobin and white blood cells in observation group was more serious than those in control
group (z=-3.053, P=0.002; z=-3.163, P=0.002). Conclusion The changes of hematological toxicity for craniospinal
irradiation patient treated with IMRT should be closely observed compared with 3DCRT, and the corresponding preventive
measures should be taken to avoid serious bone marrow suppression.
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1.1 IR &R
PEFE 20164 1 H £20174F 1 H ¥ AR = Uikt
BedT CSIAY R 79 6], Hop WAER 21 36 f4il4 T IMRT , X} &
21 43 5147 3DCRT . W ANRIME: (1) BEFIRK T3S ;
(2)BERTARATHOT , BIRWE A  BERC & S8 A DGR A 5 (3)
SERE MM S CT B MR 25958} 5 (4) 7, I
GIARIITEIEH LN . 4L B — g il 22 57 T8
Geit S, A ek (P>0.05) , Lk 1,

=1 79451 CSI B & ImR &R

Table 1 Clinical data of 79 patients receiving craniospinal

irradiation (CSI)
WRRESE  WgEH x4l XA P
AR % 14.9+7.7 14.0+6.1 0326  0.569
PE5 /51 0.212*%  0.645
5 26 29
“ 10 14
Sl 0.307*  0.580
A B A R 23 30
B4 R 13 13
BT HIE/Gy  33.043.0  323+3.0 1204  0.276

*. Mann-Whitney U5
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Figure 1 Example of CSI positioning
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2 3DCRT M IMRT it XI5 & 5375 &
Figure 2 3DCRT and IMRT planned dose distributions
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Figure 3 Treatment time between observation group and

control group
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Table 2 Changes of blood toxicity during radiotherapy between observation group and control group (cases)

B R

LD 2571 n z{H PAH

0% 1% 4% 114 IV %%

14 Xf B 43 8 11 20 4 0
-1.909 0.056

WEE 36 2 8 19 7 0

1L/ X RRZH 43 28 7 8 0 0
-0.962 0.336

WL 36 18 13 4 1 0

JllEaR: 4= Xy IR 43 33 6 4 0 0
2272 0.023

WEEA 36 18 14 2 1 1

=3 MEARERTEREHMASEEZLBD

Table 3 Changes of blood toxicity after radiotherapy between observation group and control group (cases)

_ A

£zt 251 n z{H PiE

0% 14 %% 4% IV %%

4 X B2 43 20 10 12 1 0
-3.163 0.002

WEL L 36 6 10 12 8 0

T/ X R ZH 43 37 4 1 1 0
-1.275 0.202

WEE A 36 27 5 2 2 0

My R4l 43 38 4 1 0 0
-3.053 0.002

WL AL 36 21 11 3 1 0
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Table 4 Effect of chemotherapy on blood toxicity (cases)

IR

£t 21541 n {4 PiH
(E3 19 ng Mm%k IVH
BE ] GEZicivis 19 1 2 11 5 0
-2.404  0.016
iRy v 60 9 17 28 6 0
/MR EHEZi¢iais 19 12 3 4 0 0
-0.240  0.810
PAAHT 60 34 17 8 1 0
Mer&H [R5 i AT 19 11 4 3 1 0
-1.004 0315
ALY 60 40 16 3 1 0
5 BEHEEXT MRS RN (F)
Table 5 Effect of local boost on blood toxicity (cases)
N R
eIy /ST n z(H Pl
0% 1% mg g% IV
SE:)A LRI 68 9 14 34 11 0
-1.366  0.172
S 11 1 5 5 0 0
N AR R 68 39 19 11 1 0
-1.528  0.126
Arifix 11 9 1 1 0 0
MmerzEy  2TiRHREiERE 68 42 20 4 1 1
-1.362  0.173
oL 11 9 2 0 0 0
<6 b3 MRS A2 (51D
Table 6 Effects of age on blood toxicity (cases)
a 0 R
SN S % n zfH P
04% 12 mek Mm% IV
1A <14 48 7 8 25 8 0
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>14 31 3 11 14 3 0
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-0.040  0.968
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-1.336  0.181
>14 31 24 2 3 1 1
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