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Electron portal imaging device for the correction of set-up error in intensity-modulated radiotherapy
for nasopharyngeal carcinoma and its application

WANG Zhanyu', ZENG Zili?, TAN Junwen*
1. Radiotherapy Room, Department of Oncology, Liuzhou Worker's Hospital, Liuzhou 545005, China; 2. Department of Oncology, Liu-
zhou Municipal Liutie Central Hospital, Liuzhou 545005, China

Abstract: Objective To provide a basis for the calculation of the expanding boundary value from clinical target area to planning
target area (Merv) by measuring and analyzing the set-up error in intensity-modulated radiotherapy (IMRT) for nasopharyngeal
carcinoma (NPC) with the use of electron portal imaging device (EPID). Methods From the first set-up, the front and lateral EPID
images of 30 patients with NPC were obtained and fused with digitally reconstructed radiograph (DRR). Taken the origin of DRR
plan as 0, the set-up error is defined as the difference between EPID origin and DRR origin in each direction. When the set-up
error beyond the permissible range, we analyzed the causes and then corrected the set-up error. During the treatment, position
verification was performed once a week for each patient. The formula Mer, =2.52+0.76 was used to calculate the Mg in left-right,
head-foot and front-back directions. Results After the correction of EPID, the absolute values of set-up errors in head-foot, front-
back, and left-right directions were reduced to 59.5%, 71.2% and 73.6% of those before correction, with statistical significance
(P=0.000, 0.000 and 0.000). The Mervin front-back, left-right and head-foot directions were 1.14, 1.50 and 1.96 mm, as comparison
with the 1.66, 2.00 and 3.11 mm before correction. Conclusion Applying EPID into the IMRT for patients with NPC can ensure
the treatment accuracy, reduce the Men, and provide the maximum protection for the normal tissue around the target areas and
organs-at-risk. The obtained results have a good reference value for determining the M in the Department of Oncology, Liuzhou
Municipal Liutie Central Hospital, and the research method can provide reference for the calculation of M. in other Radiotherapy
Department.

Keywords: electron portal imaging device; nasopharyngeal carcinoma; intensity-modulated radiotherapy; set-up error; expanding
boundary value
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Fig.1 Real-time front electron portal imaging device (EPID) image

5 fULDRR B
Fig.5 Lateral DRR image
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Fig.2 Front digitally reconstructed radiograph (DRR) image
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Fig.3 Comparison of front EPID image and DRR image
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Fig.4 Real-time lateral EPID image
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Fig.6 Comparison of lateral EPID image and DRR image
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Fig.7 Deviation distribution of head—foot direction before correction
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Fig.8 Deviation distribution of front—back direction before

correction
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Fig.9 Deviation distribution of left—right direction before

correction
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Fig.10 Deviation distribution of head—foot direction after

correction
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Fig.11 Deviation distribution of front—back direction after

correction

70+
1 61

The number of times this deviation occurs / times

-2 -1 0 1
Deviation of left-right direction after correction/mm

E12 YEREAHERREDH
Fig.12 Deviation distribution of left-right direction after

correction
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Tab.1 Comparison of the absolute value of set—up errors before and after correction in head—

foot, front—back, left-right direction

Direction Front-back (F-B) Left-right (L-R) Head-foot (H-F)
Before correction/mm 1.32+0.85 1.74+1.01 2.27+1.18
After correction/mm 0.94+0.69 1.28+0.60 1.35+0.84
After/Before 71.2% 73.6% 59.5%

P value 0.000 0.000 0.000
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Tab.2 Calculation of M,y before and after correction in head—foot, front—back, left—right direction

Before correction

After correction

F-B L-R H-F F-B L-R H-F
>/mm 0.55 0.69 1.09 0.39 0.53 0.68
olmm 0.40 0.39 0.56 0.25 0.25 0.37
Mern/mm 1.66 2.00 3.11 1.14 1.50 1.96

>: Standard deviation of systemic error; ¢: Standard deviation of random error; M.r: Expanding boundary from clinical tar-

get area to planning target area
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