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Check 1175 2D array, Sun Nuclear, Melbourne, FL, USA)&
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ST AR Aole] A vaE S =
¢ 0.707 cm grid
o 1.414 cm grid
® xy off grid
45 (Top, as seen through the overlay)
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Detector row number (m)
LISIRINIRIR IR IR IR IS
LA IRIR IR IS
LICIRIRIEIRIEIRIRICS
LA IR0 I04
LICIEIRIEIRICICIR IS
L AL IRIRIR IS
LICICIRIEIRICIC IR IS
LICICIRIEIRICICIRICS
LICICIRIEIRICICIRICS
LICIEIRIEIR IR IC IR IS

R LI R EEARTIE RSB NNX
Detector column number (n)
(This side is adjacent to electronics)

Fig. 1. The 445 silicon diode detectors are arranged in a 22-cm
octagonal grid. The 10x10 cm center portion of the grid
contains detectors with 7-mm spacing. The outer area surroun-
ding the center grid contains detectors with 14-mm spacing.
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Table 1. The pass rate of gamma analysis with 3 mm/3%
acceptance criteria. There was no significant difference
between 1.25 mm and 2.5 mm grid size.

Acceptance criteria (3 mm/3%)

Standard Calculation

Grid size  Prostate  Head & Neck

deviation time
125 mm 100% 100% 97.70% 99.10% 98.45+0.81% 11.5 min
25 mm 100% 100% 97.80% 99.10% 98.48+0.78% 4.8 min
5mm 100% 99.3% 96.50% 98.50% 98.00+1.15% 3.0 min
10 mm 94.3% 94.9% 94.60% 93.90% 94.45+0.58% 1.5 min

Table 2. The pass rate of gamma analysis of a prostate and
H&N IMRT case with three acceptance criteria. The grid size
effect could be observed obviously in tight criteria (1 mm/

1%).

Acceptance criteria

3 mm, 3% 2 mm, 2% 1 mm, 1%
Grid size Prostate/H&N Prostate/H&N  Prostate/H&N
1,25 mm  100% 99.10%  100% 89.1% 100%  86.4%
25 mm  100% 99.10% 97%  81% 95%  79.5%
5mm 100% 98.50% 91%  74% 80% 67.4%
10 mm  94.3% 9390% 80.16%  62% 62.77% 50.6%
. ARzs)7h AAGE Sobgo] qHasks 7 akeid size
effect)S AlH3t Fr7|Es A5 HEs| FdHd
t}.
2. Low gradient area®} high gradient areaOilA{2] ZX}3
Jls1} Hlm

Table 32 AZA 31219 X EAYS Ao Z AFEE
7b W3kl W Sloll vkt Az =717t AR Bl
v X &= S H71ek Aot} Low gradient area$} high
gradient area 5ol A Az A7} Z71E5E fail EHE E
JNEQ ul&2 F7Fetirt. shARE S7FE2 high gradient
areaollA] T A Uelkon 53 Az @77t ARAFE
I A FEHA
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il
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Table 3. Failed point rate of gamma analysis for the relative
dose gradient ranges. The failed point rate in low and high
gradient regions according to grid sizes. The grid size effect
is obviously observed in high gradient region than low
gradient region. Acceptance criteria (3 mm/3%)

Prostate
Grid size Low gradient area High gradient area
1,25 mm 0.14% 0.18%
2.5 mm 0.21% 0.23%
5 mm 0.89% 1.36%
10 mm 1.47% 4.72%

Calculation dose profile

Measured dose point

110
100 +

Dose difference

%
soualeyIq %

10 20 30 40 50

-50-40-30-20-10 O

Fig. 3. Dose difference in high and low gradient region. The
circles indicate measured dose at a point and the solid line
indicates calculated dose profile. The dashed line is dose
difference between measured dose and calculated dose.
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Efficiency Study of 2D Diode Array Detector for IMRT Quality Assurance

Tae-Ho Kim*", Seungjong Oh*", Min-Joo Kim*", Won-Gyun Jung*T, Jin-Beom ChungT,
Jae-Sung KimT, Siyong Kim®, Tae-Suk Suh*'

*Department of Biomedical Engineering, TResearch Institute of Biomedical Engineering,
The Catholic University of Korea College of Medicine, Seoul, 'Department of Radiation Oncology,
Seoul National University Bundang Hospital, Seongnam, Korea, §Department of
Radiation Oncology, Mayo Clinic, Jacksonville, FL, USA

In this study, we evaluated the effect of grid size on dose calculation accuracy using 2 head & neck and 2 prostate
IMRT cases and based on this study’s findings, we also evaluated the efficiency of a 2D diode array detector
for IMRT quality assurance. Dose distributions of four IMRT plan data were calculated at four calculation grid
sizes (1.25, 2.5, 5, and 10 mm) and the calculated dose distributions were compared with measured dose
distributions using 2D diode array detector. Although there was no obvious difference in pass rate of gamma
analysis with 3 mm/3% acceptance criteria for the others except 10 mm grid size, we found that the pass rates
of 2.5, 5 and 10 mm grid size were decreased 5%, 20% and 31.53% respectively according to the application
of the fine acceptance criteria, 3 mm/3%, 2 mm/2% and 1 mm/1%. The calculation time were about 11.5 min,
4.77 min, 2.95 min, and 11.5 min at 1.25, 2.5, 5, and 10 mm, respectively and as the grid size increased
to double, the calculation time decreased about one—half. The grid size effect was observed more clearly in
the high gradient area than the low gradient area. In conclusion, 2.5 mm grid size is considered acceptable
for most IMRT plans but at least in the high gradient area, 1.25 mm grid size is required to accurately predict
the dose distribution. These results are exactly same as the precious studies’ results and theory. So we confirmed
that 2D array diode detector was suitable for the IMRT QA.

Key Words: Calculation grid size, Dose calculation accuracy, Gamma evaluation
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