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Fig. 1. Film images of (a) test pattem 1 and (b) 2. All the
beam widths in test pattern 1 are 1 mm in five regions of
interest (ROIs). Test pattern 2 has the beam widths of 2 mm,
3 mm and 4 mm of two leaf pairs in the central ROls.
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1'g. 2. 3D dose profiles of test pattern 2. (a) Film image
:nd (b) EPI are presented for visual inspection with the
i.nction of rotation by arbitrary angle. The center line of
cioch leaf trajectory was scanned and interpolated by the
v,idth of the each leaf. The EPID shows smoother profile

t-an film.
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Fig. 3. Image registration between film and EPL (a) Original film image 512X512 matrix and 0.38 mm pixel
size. (b) Original EPI with 256X256 matrix and almost 1mm pixel size. (c) Registered EPI using a point match-
ing algorithm. The registration and comparison software was written in MATLAB (Mathworks, Natick, MA).
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Fig. 4. Edge detected images of (a) a film image and (b) an
EPI by the Canny edge detector (Images of test pattern 2). A
film image has relatively more noises than an EPL
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at half maximum as an indicator of real beam width.
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Fig. 6. Systemic errors of beam width, Figure (a) and {c) are the systemic errors along leaf pairs and figure (b)
and {(d) are the systemic errors by image acquisition. Images were acquired five times for each test pattern.
From figures (a)-(d), we concluded that, under the condition of narrow beam width, the FWHM of dose intensity
profile of the film and EPID images and the prescribed beam width have a single relation equation but there is a
reasonable margin by which it can be referred to the real MLC leaf positions.
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Table 1. Comparison of gap width among the prescription
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Prescribed gap Mean FWHM of Mean FWHM of
width film imag EPL
1.0 mm 3.0 mm 3.1 mm
2.0 mm 35 mm 3.8 mm
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Table 2. The total mean deviation and the total rms devi-
ation. This result shows there are significant differences
between FWHM of portal images and the prescribed beam
width
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Fig. 7. Systemic errors of leaf A and B position. Figure (a) and (c) are the systemic errors of test pattem 1 and
figure (b) and (d) are those of test pattern 2. In test pattem 2, the position of leaf B bank was prescribed to form
wider beams of 2 mm (leaf pair number 5 and 6), 3 mm (leaf pair number 7 and 8), and 4 mm (leaf pair number 9

and 10) than those of the corresponding leaf pairs in

the test pattern 1. In all figures, the slanted tendency along leaf

pair number was caused by the deviated determination of a reference center line of the images perpendicular to leaf
movement and the rotational error during image registration.
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Fig. 8. Linear relationship between the prescribed beam width and the measured mean FWHM fitted by a least—

square method.

- 157 -



Leaf Pair Number

w0l

Leaf Pair Number

RO!

Fig. 9. Diagram of abnormal leaf positions. Beam width by (a) film and (b)
the EPID of test pattern 2 subtracted by the prescribed gap width of test
pattern 1. EPID shows better detection capacity for abnormal MLC leaf posi-
tions than film due to its inherent image clearness superior to film. (Colorbar

unit: mm)
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Quality Assurance of Multileaf Collimator Using
Electronic Portal Imaging
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The application of more complex radiotherapy techniques using multileaf collimation (MLC), such as 3D
conformal radiation therapy and intensity-modulated radiation therapy (IMRT), has increased the signifi-
cance of verifying leaf position and motion. Due to thier reliability and empirical robustness, quality
assurance (QA) of MLC. However easy use and the ability to provide digital data of electronic portal
imaging devices (EPIDs) have attracted attention to portal films as an alternatives to films for routine
quality assurance, despite concerns about their clinical feasibility, efficacy, and the cost to benefit ratio. In
this study, we developed method for daily QA of MLC using electronic portal images (EPIs). EPID avail-
ability for routine QA was verified by comparing of the portal films, which were simultaneously obtained
when radiation was delivered and known prescription input to MLC controller. Specially designed two-test
patterns of dynamic MLC were applied for image acquisition. Quantitative off-line analysis using an edge
detection algorithm enhanced the verification procedure as well as on-line qualitative visual assessment. In
conclusion, the availability of EPI was enough for daily QA of MLC leaf position with the accuracy of
portal films.
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