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Application of MRI-CT image fusion technology in delineation of cervical tumor target area

ZHANG Dongyan', XUE Yanshan’, XU Fang’, SONG Xiaojie', YAN Baoyun'
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University of Traditional Chinese Medicine, Taiyuan 030024, China

Abstract: Objective To explore the effects of MRI-CT image fusion technology on the delineation of cervical tumor target
area and dosimetric parameters. Methods The imaging data of 11 patients treated by radiotherapy for cervical tumor were
collected. The fusion of MRI and CT images was carried out, and the volume difference and dosimetric difference of the
target area delineated based on MRI-CT and CT were compared. The differences in the volume of the target area delineated
by different physicians and the dosimetric differences were analyzed. Moreover, intraclass correlation coefficient (ICC) was
used for reliability analysis. Results (1) The gross target volume in MRI-CT (GTV,, ;) Which was delineated by a tumor
radiotherapy physician was significantly larger than that of GTV,,, and the volume of spinal cord in MRI-CT (Spine,y, 1)
was significantly smaller than Spine ., (P<0.05). The volume differences of the target area delineated by 5 tumor radiotherapy
physicians had the same trends with the results obtained by a tumor radiotherapy physician. The volume overlapping index of
the target area delineated based on different images was 0.83+0.15. (2) For the target areas delineated by 5 tumor
radiotherapy physicians, the CV,; r of GTV and spine cord was less than CV .. ICC was 0.97 and 0.95 for GTV, and 0.83

and 0.82 for spinal cord. (3) The MRI-CT D, of GTV was significantly lower than CT D,,, ., and MRI-CT Dzmz of spinal

max max>?

cord was also significantly lower than CT Dzm13 P<0.05). Conclusion MRI-CT fusion technology is worthy of clinical

promotion for it can achieve the accurate target area delineation and radiation dose calculation, not easy to cause missed
exposure of the target area. Meanwhile, there are trivial differences among different doctors in using MRI-CT fusion
technology, which improves the consistency and reliability of the target area delineation.
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Figure 1 MRI-CT image fusion for target delineation for treatment planning
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Table 1 Comparison of the target area volume delineated by a

tumor radiotherapy physician (cm?)

GTV A

I

CT MRI-CT CT MRI-CT
1 72.83 89.45 13.74 5.35
2 36.83 55.72 6.81 3.44
3 38.68 51.01 11.28 6.31
4 66.73 72.09 21.64 5.87
5 7.83 13.28 11.83 5.75
6 57.53 67.26 16.05 7.12
7 153.26 179.35 8.68 5.14
8 173.52 195.18 14.79 8.75
9 19.94 33.87 5.89 2.74
10 121.94 149.74 15.73 4.29
11 46.76 63.87 13.59 4.69
SEE 73.84+48.54 83.73£5028  12.85+5.02  5.57+1.74

x2S AMERTEN B RX AR

Table 2 Comparison of the target area volume delineated by 5 tumor radiotherapy physicians

GTV/em? HH/cm?

9o 19 VoI

CT MRI-CT CT MRI-CT
1 0.85 741442445  91.05+28.35 14.2142.74 6.07+2.05
2 0.68 3427+11.35  57.12+18.24 6.33+1.89 3.18+1.21
3 0.95 392141337 50.77+11.83 14.4143.73 7.42+2.84
4 0.97 65.58+21.46  74.15+20.37 22.57+3.76 6.0842.18
5 0.84 7.7342.14 12.95+4.74 13.2144.22 5.37+2.89
6 0.49 56.04+21.46  68.44+17.73 14.85+3.58 8.1242.75
7 0.77 162.36432.67  183.21+39.98 8.0442.17 5.8842.79
8 0.96 176.46+26.94  202.31+55.39 13.49+4.74 8.06+1.83
9 0.89 18.86+6.33 34.26+11.74 5.83+1.93 3.13+1.82
10 0.91 126.47+34.82  153.33427.84 16.25+3.47 4.79+1.74
11 0.92 47.32+3.48 62.15421.85 14.64+3 88 5.05+1.72
1l 0.8340.15 78275743  87.58+47.35 13.07+5.24 5.89+1.59
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Table 3 Comparison of inter—group differences in target volume delineation between groups

MRI-CT CT
X
CV/% ICC CV/% 1cc
GTV 23 0.97(95%C1:0.94~0.98) 38 0.95(95%CI:0.81~0.98)
Al 32 0.83(95%CI:0.57~0.95) 49 0.82(95%CI:0.47~0.96)
R4 BXFESHBEEHREER(Gy)
Table 4 Comparison of target dose parameters (Gy)
GTV i
o Bl =
MRI-CT D, CTD,,, MRI-CTD, CTD,,
1 44.22+1.84 48.57+3.39 45.16+3.46 49.15+0.95
2 47.73+2.52 49.15+2.67 47.43+2.66 48.15+1.36
3 42.17+1.44 51.33+4.01 42.46+3.68 50.25+2.16
4 41.58+0.88 49.89+2.67 48.02+3.57 49.36+1.25
5 42.57+1.23 52.16+3.06 45.46+2.09 48.29+2.74
6 43.87+1.67 51.85+3.68 43.09+4.15 45.37+0.84
7 45.21+1.65 61.57+4.47 48.45+5.19 57.34+3.83
8 48.54+2.16 69.17+5.26 45.74+4.05 48.57+1.78
9 47.03+1.36 65.15+4.07 44.47+3.08 47.79+2.03
10 41.25+0.95 52.18+3.36 46.57+5.36 49.43+2.16
11 43.11+1.42 49.57+2.74 45.53+3.36 50.11+£3.26
T 46.38+1.17 53.14+2.46 45.37+2.74 49.16+2.05
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