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Absolute Tc99m Activity Quantitation in Cardiac Phantom Using A Commercialized
SPECT/CT Scanner Capable of Rapid Multiple-phase Dynamic Acquisition
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Introduction: Dynamic SPECT (DSPECT) using rapid gantry rotation within 180° arc can provide complete sinogram datasets to perform dynamic 3D recon for measuring time activity cures in myocardium (M) and blood pool (BP). We employed a commercialized dual-head SPECT/CT system (Symbia T2) to absolutely quantify Tc99m activity concentration (AC) in cardiac phantom (CP).
Material and Methods: A uniform phantom (UP, 2 liter) initially injected in 46.8 mCi Tc99m was scanned with DSPECT to verify dead-time count lost (DTCL) and to generate a calibration factor (CF) for converting pixel value (PV) to Bq/ml. A CP filled in 22.07 uCi/ml Tc99m in M with cold defects, 4.08 uCi/ml in torso (T) and left ventricle cavity (LVC), was scanned with rapid DSPECT as 15, 30, 60, 90 sec phases and a 900 sec phase from integration of 90 sec phases. All images were reconstructed with corrections for attenuation, scatter, collimator blur, decay and filtered with 10 mm FHWM Gaussian.
Results: In UP, no DTCL was observed up to 150 kCps. CF generated from slope of PV to AC (PV=335172×AC, R=0.9999) was 335172 (Bq/ml). Compared to true AC, correction coefficient for partial volume in M was 1.828 and 0.906 for spillover in LVC.
Conclusions: Dynamic SPECT/CT demonstrates the feasibility in absolute quantitation of Tc99m activity in cardiac phantom. Corrections for partial volume effect in myocardium and spillover effect in left ventricle cavity can also be derived from the quantitation process.
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背景介紹: 以動態單光子掃描(DSPECT)進行快速一百八十度採集可獲得完整的動態正弦圖來進行三維重建, 來測量在心肌和血泊的時間動態曲線圖。我們運用一台現有的商品化雙探頭SPECT/CT系統(Symbia T2)來絕對定量心臟假體內的塔-99m活性。
材料方法: 一個兩公升均勻假體剛開始先予以注射46.8 毫西弗的塔-99m, 並且以動態SPECT掃描來測量死區時間所造成的计數損失並產生一個校正係數來將像素值轉換成(貝克/毫升)單位. 一個心臟假體, 先在其心臟予以注射22.07 毫西弗/毫升的濃度, 在其血泊和左心房予以4.08 毫西弗/毫升的濃度, 並以快速動態SPECT採集15, 30, 60, 90秒和十個90秒(共900秒)的正弦圖, 所有的影像重建均加上衰減修正, 散射修正, 準值儀模糊修正, 衰變修正, 並且以10離米的高斯做噪音過濾.
結果: 直到15萬(衰變/每秒), 均勻假體的實驗並沒有觀察到计數損失的問題, 從像素值相對活性濃度斜率所產生的校正係數是335127 (貝克/毫升). 跟實際濃度互相做比較後, 次體積效應的校正係數是1.828, 而外益效應的校正係數是0.906.
結論: 動態SPECT/CT的方法學通過心臟假體實驗, 展示了絕對定量鎝-99m活性的可行性, 對於體積效應和心肌在左心室的外益效應也可以在絕對定量過程中加以修正.
