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Objectives: Quantification of I-123 MIBG uptake is significantly influenced by
collimator choice. The purpose of this phantom study is to overcome differences in the
collimator choice by multi-window correction methods with 1-123 dual window (IDW)

and triple-energy window (TEW) methods.

Methods: To simulate I-123 MIBG uptake in the heart (H), mediastinum (M), lung and
liver, block models consisted of rectangular bottlesand acrylic plates (9.7mm/plate)
were made. A block size is 58x58x90 mm or 84x35x90 mm, and 15 to 18 blocks and 3
acrylic plates were combined to make various attenuation and scatter conditions. Five
energy-window data were simultaneously obtained and combined to make three
correction methods. The true H/M count ratio, from 1.1 to 4.2, was mathematically
calculated in these models. The TEW method used the main [-123 window and upper
(176-186 keV) and lower (132-142 keV) subwindows. The IDW method used a energy
window on the high-energy side to estimate the amount of scattered 529 keV photons, in
which a wide upper window (176-294 keV, IDW1) and a standard upper window
(176-208 keV, IDW2) were examined. The low-energy high resolution (LEHR) and

medium-energy (ME) collimators were used.



Results: Based on three experimental studies (16, 12 and 18 models, respectively), the

H/M ratio was significantly underestimated without correction (NC), particularly with

LEHR collimator. The H/M ratios measured with ME collimator were also

underestimated compared with the theoretical value. The ratios of the calculated H/M

values to the true H/M value are shown in the Table. When the H/M with LEHR

collimator was divided by uncorrected H/M with ME collimator, the ratios were

0.95+/-0.03, 1.00+/-0.05, 1.01+/-0.06 and 0.78+/-0.05 for IDW1, IDW2, TEW and NC

data, respectively.

Conclusions: Compared with the theoretical H/M ratio, the measured H/M with ME

collimator after TEW correction was the most accurate method. However, H/M ratios

with LEHR collimator corrected by IDW or TEW methods could provide comparable

H/M ratios to the uncorrected ME data.

Collimator/ Correction 1IDW1 lDW2> TEW No Correction
T I — ! ; {
LEHR T 0804/-0.06 084005 = 0.85+-004 |  0.66+/~0.08
b e ——— e Af- B T P e e = v e e e e e e+ nd
ME - 0914/-0.04 ; 0.93+/~0.04 i 1.03+/~0.05 0.84+/-0.06

Ratio of calculated H/M to the true H/M
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