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Comparative Study on Set-up Errors with Different Image Alignment for Abdominal Tumor
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Abstract: Objective To investigate the optimal alighment methods for the treatment of abdominal tumor
in IGRT. Methods 20 abdominal tumor patients were treated with the Elekta Synergy IGRT system.
KV-CBCT images received before every treatment fraction. The difference in bone alignment, grey value
alignment and manual alignment was compared. Results Total of 282 sets of CBCT images were analyzed
for 20 abdominal tumor. The mean * standard deviation in the X,Y and Z axis directions were ( — 0., 02 £
0.27)em, (= 0.04£0.28)em, (= 0.03 £0.27)em; (0. 08 £0. 46) cm, (0. 11 £ 0. 48) cm, (0. 09 £ 0. 48)
em; (—0.01£0.28)em, (—0.02£0.28)cm, ( — 0. 02 £ 0. 28) cm, respectively, in abdominal tumor with
bone alignment, grey value alignment and manual alignment. The mean + standard deviation in the X, Y
and Z rotation directions were (0.57 £1.78)°,(0. 73 £2.17)°,(0. 67 £1.98)%; (0. 15+ 1.24)°,(0. 12+
1.51)°,(0.23£1.47)°%; (0.05£0.92)°,(0.02£1.02)° and (0. 18 £ 1. 04)° , respectively, in abdominal
tumor with bone alignment, grey value alighment and manual alignment. There was no significant differ-
ence between bone alignment and grey value alignment, but manual alignment was different from them.
Conclusion There exists some extent of setup error in 3DCRT or IMRT of abdominal tumor patients.
Which alignment can be chose based on the diseased region . It is suggested that manual adjustment after
bone alignment is necessary.
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Table 1 Patient and treatment characteristics

Treatment
Rank Gender Age Diagnosis reatmen
method
01 Male 39 Primary liver cancer 3DCRT
02 Male 54 Malignant thymoma with liver metastasis 3DCRT
03 Female 41 Gastric antrum carcinoma after redical sur- SDCRT
gery
04  Male 25 Rectal cancer 3DCRT
05 Male 28 Primary liver cancer 3DCRT
06 TFemale 49 Postoperative recurrence of ovarian carcino- IMRT
ma
07  Male 58 Prostate cancer IMRT
08 Mae 36 Gastrointestinal non-Hodgkin's lymphoma IMRT
after chemotherapy
0 Mde 53 Postoperative recurrence of renal carcino- IMRT

sarcoma

10 Female 34 Gastrointestinal non-Hodgkin's lymphoma IMRT

11 Male 33 Prostate cancer 3DCRT

12 Male 56 Peritoneo malignant tumors 3DCRT

B Mide 0 Postoperative recurrence of endometrial SDCRT
stromal Sarcomas

1 Mae 58 Postoperative primary liYer cancer with celi- SDCRT
ac lymph node metastasis

15 Male 42 Postoperative recurrence of rectal cancer IMRT

16 Female 36 Postoperative kidney carcinoma 3DCRT

7 Female 37 Postoperative recurrence of ovarian carcino- SDCRT
ma

18 Male 56 Postoperative recurrence of rectal cancer IMRT

19 Female 42 Postoperative recurrence of cervical carcino- IMRT
ma

20 Female 36 Gastrointestinal non-Hodgkin's lymphoma ~ 3DCRT
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Table 2 Set-up errors with different alignment techniques in axis direction(unit: cm)
Manual Bone Grey-value
Tt Range Tt Range Tt Range
X-axis -0.02+£0.27  —0.8~0.63 —0.04+0.28 —0.75~0.65 —0.03+0.27 —0.74~0. 67
Y-axis 0.08 0. 46 -1.39~1.51 0.11£0.48 —1.43~1.66 0.09%0.48 —1.47~1. 41
Z-axis -0.01£0.28 =0.07~0.77 =0.02£0.28 —0.87~0.77 —-0.02£0.28 =0.93~0. 82
®3 BEH="MAREAFRXREFRELER RO
Table 3 Set-up errors with different alignment techniques in rotation direction (unit;®)
Manual Bone Grey-value
Tt Range xts Range Tt Range
X-axis 0.57£1.78 —4.3~6.00 0.73£2.17 - 6.5~8.10 0.67%1.98 -6.3~7.01
Y-axis 0.15+1.24 —3.5~5.50 0.12£1.51 -3.5~5.90 0.23+1.47 -3.3~6. 11
Z-axis 0.05%0.92 —2.8~2.90 0.02%£1.02 —3.8~2.50 0.18+1.04 —2.9~3.00
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Table 4 Comparison of three alignment techniques

for set-up errors in axis direction

X-axis Y-axis Z-axis

F P F P F P
Manual & bone &. gray-value 6. 943 0. 001 2.344 0.097 5.669 0. 004
Manual &. bone 0. 001 0.011 0. 030
Manual &. gray-value 0. 087 0.297 0. 020
Bone & gray-value 0. 082 0. 147 0. 875

®5 BEH=MAREEFXEERENLE
Table 5 Comparison of three alignment techniques for

set-up errors in rotation direction

X-axis Y-axis Z-axis

F P F P F P
Manual & bone &. gray-value 3. 594 0. 028 1. 402 (.247 6.84 0.001

Manual & bone 0. 007 0. 708 0. 001
Manual &. gray-value 0. 107 0. 192 0. 006
Bone & gray-value 0. 284 0. 094 0.53
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