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[Abstract] Objectives: To observe the effects of different spinal image guided radiation therapy(IGRT) during
radiotherapy treating area of spinal cord MRI diffusion—weighted imaging(DWI) apparent diffusion coefficient
(ADC), and to provide experimental basis for IGRT optimization. Methods: 36 male adult Beagles were divid-
ed according to the irradiation schemes as 4 common factors of clinical radiotherapy of the wild(A, 5, 7, 9),
single dose(B, 16, 20Gy), radiation dose rate(C, 4, 6Gy/min) and irradiation angle(D, angle, unequal angle)
and fractionated radiotherapy as L.12(3x2% orthogonal table IGRT in T7-T12, once a week, total dose was
80Gy. Each scheme was performed in 3 dogs. ADC of radiation region of spinal cord was tested every 2
weeks before radiotherapy and after radiotherapy started, the measured data were analyzed by using statistical
software SPSS 17.0, the optimum scheme was obtained by spinal IGRT. Results: Groups showed no signifi-
cant difference as for the values of ADC (P>0.05) before radiotherapy. After different radiotherapy schemes,
ADC values elevated; ADC value reached maximum at 6 weeks after radiotherapy. Until the third month after
radiotherapy, the ADC values were still higher than the level before radiotherapy. At the same time with dif-
ferent schemes of spinal cord, ADC values were different(P<0.05), each time point of 5 wild field, a single
dose of 20Gy radiation rate, 6Gy/min and equal angle had the maximum ADC value, and the radiation field
of 9 wild, a single dose of 16Gy, dose rate of 4Gy/min and equal angle had the minimum ADC value. Sta-

tistically significant influence of irradiation field, single dose, dose rate of radiotherapy on regional spinal cord
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ADC value (P<0.05), and the contribution of each factor to spinal cord injury was s single dose> dose rate>

radiation field. Conclusions: The radiation field, single dose, dose rate and angle will impact the size of the

damage of spinal IGRT radiotherapy regions of the spinal cord,

cautioned when choosing spinal IGRT.

the the optimization scheme should be
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Table 1 Dogs in T7-T12 vertebral image guided

radiation therapy orthogonal experimental program

RS OHOHEE RYGIR AR ERMIE KRGS

Scheme  Radiation  Single  Dose rate Radiation Dog

number field dose(Gy)  (Gy/min) angle number
1 5 16 4 D1 4,17.34
2 5 20 4 D2 722,25
3 5 16 6 D2 2,19,36
4 5 20 6 D1 1,18,28
5 7 16 4 D2 5,13,35
6 7 20 4 D1 9,20,30
7 7 16 6 D1 10,14,27
8 7 20 6 D2 11,23,31
9 9 16 4 D1 8,24,33
10 9 20 4 D2 12,15,29
11 9 16 6 D2 6,21,32
12 9 20 6 D1 3,16,26

D1y 5 A B, D2 g A A
Note:D1 is equal angle, D2 is unequal angle
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Table 2 The ADC values of radiation region spinal cord in different spinal IGRT schemes

and different time points before and after radiation treatment

E S R YT T T I BT 4R
Scheme Before After begsm to radiation T%rje/l\rﬁmhs
o 24 4 6J4 84 10J4 12)4 after radiation
number radiation 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks
1 0.84+0.03 0.95+0.03 1.20+0.04 1.42+0.02 1.46+0.04 1.38+0.02 1.34+0.02 1.23+0.04
2 0.85+0.02 1.10£0.04 1.36+0.03 1.62+0.03 1.57+0.02 1.53+0.03 1.42+0.04 1.37+0.03
3 0.83+0.02 1.07+0.02 1.33+0.03 1.57+0.03 1.56+0.04 1.48+0.04 1.41+0.04 1.35+0.02
4 0.85+0.04 1.15+0.02 1.45+0.02 1.76+0.03 1.65+0.04 1.62+0.03 1.55+0.04 1.51+0.03
5 0.84+0.02 0.93+0.04 1.16+0.02 1.38+0.04 1.42+0.03 1.38+0.04 1.32+0.03 1.20+0.04
6 0.83+0.03 1.07+0.03 1.28+0.02 1.54+0.03 1.51+0.02 1.47+0.03 1.39+0.04 1.33+0.02
7 0.85+0.03 1.10+0.02 1.25+0.03 1.49+0.04 1.51+0.02 1.42+0.04 1.35+0.02 1.28+0.04
8 0.82+0.04 1.11+0.02 1.42+0.03 1.69+0.03 1.62+0.03 1.59+0.02 1.51+0.04 1.42+0.03
9 0.84+0.01 0.91+0.04 1.12+0.02 1.34+0.02 1.38+0.02 1.32+0.04 1.27+0.03 1.17+0.02
10 0.83+0.04 1.04+0.02 1.27+0.03 1.53+0.03 1.50+0.02 1.46+0.02 1.37+0.04 1.33+0.04
11 0.82+0.02 0.98+0.04 1.24+0.02 1.47+0.04 1.49+0.02 1.40+0.03 1.32+0.03 1.26+0.03
12 0.84+0.04 1.12+0.02 1.39+0.02 1.66+0.04 1.60+0.03 1.56+0.03 1.45+0.02 1.39+0.03
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Bl 1 %29 75 RAAFE BT IR A SREUNA AR ER(DWI) ab 7 RT DWL,ADC {E°4 0.85x10° mm%s ¢.d 8T
4 & DWI,ADC {4 1.36x10”mm%s e .f HJ7 6 A DWI,ADC fH } 1.62x10°mm¥s g.h BI7F 459 )5 3 4~ H DWI,ADC fi

7 1.37x10mm?s

Figure 1 a, b DWI of before radiotherapy, ADC was 0.85x10°mm%s ¢, d DWI of 4 weeks after radiotherapy, ADC

was 1.36x10°mm?%s e, f DWI of 6 weeks after radiotherapy, ADC was 1.62x10°mm%*s g, h DWI of 3 months after ra-
diotherapy, ADC was 1.37x10”mm%s
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Table 3 Beagle spinal ADC value variance analysis

results
¥77 M Al i PE Pl
Sum of mean Degree of  Mean F P
squares freedom  square  Value  Value

T %
Radiation ~ 1.865 2 0.933  56.859  0.000
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M Ve | ik
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o1gle ose

) 4t
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4.438 1 4.438 270.609 0.000

0.492 30 0.016

1 : F‘[lllS‘I‘Zzlg'S
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Table 4 Beagle spinal ADC value orthogonal

experiments results

TR T B

Radiation Singli: %I‘Jj%e ﬁ%iij” %tf Radiation

Field angle

K1 3.96 3.66 3.72 3.84

K2 3.87 4.05 3.99 3.84

K3 3.75 3.84

k1=K1/3 1.32 1.22 1.24 1.28

k2=K2/3 1.29 1.35 1.33 1.28
k3=K3/3 1.25

R 0.07 0.13 0.09 0.00

K1 K2 K3 fUAR 4 3K S 3 45 2R 2Z A1,k k2 k3 43331
F K1L,K2 K3 1072915, R A3 k1 k2 k3 Z A% 22

Note: K1, K2, K3 represents a different level of each factor of
ADC corresponding to the average; kl, k2, k3 represents the
average value of K1,K2,K3; R represents the range between kl
k2, k3
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