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Study a Technique for Reducing the Influence of Scattered Rays from
Surrounding Organs to the Heart during Gated Cardiac Blood Pool scan

Jung Yul Kim, Hoon Hee Park, Hyuk Nam Koong, Suk Won Cho, Jae Sam Kim, Chang Ho Lee
Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System

Purpose: The Gated cardiac blood pool scan is non-invasive method that a quantitative evaluation
of left ventricular function. Also this scan have shown the value of radionuclide ejection fraction
measurements during the course of chemotherapy as a predictor of cardiac toxicity. Therefore a reliable
method of monitoring its cardiotoxic effects is necessary. the purpose of this study is to minimize
the overestimate of left ventricular ejection fraction (LVEF) by modified body position to reduce the
influence of scattered rays from surrounding organs of the heart in the background region of interest.
Materials and Methods: Gated cardiac blood pool scan using in vivo #"Te-red blood cell (RBC)
was carried out in 20 patients (mean 44.8+8.6 yr) with chemotherapy for a breast carcinoma.
Data acquisition requires about 600 seconds and 24 frames of one heart cycle by the multigated
acquisition mode, Synchronization deteriorates toward the end of the cycle and with the distance from
the trigger signal (R-wave) by ECG gating. Gated cardiac blood pool scan was studied with conventional
method (supine position and the detector head in 30-45° left anterior oblique position and caudal
10-20° tilt) and compared with modified method (left lateral flexion position with 360 mL of drinking
water). LVEF analysis was performed by using the automatically computer mode. Results: The
ROI counts of modified scan method were lower than LV conventional method (1429+251 versus
18534243, <0.01). And LVEF of modified method was also decrease compared with conventional
method (58.3+£5.6% versus 65.3£6.1%, <0.01). Imaging analysis indicated that stomach was expanded
because of water and spleen position was changed to lateral inferior compared with conventional
method. Conclusion: This study shows that the modified method in MUGA reduce the influence of
scattered rays from surrounding organs. Because after change the body position to left lateral flexion
and drinking water, the location of spleen, left lobe of liver and stomach had changed and they could
escaped from background ROI. Therefore, modified method could help to minimize the overestimate
LVEF (%). (Korean J Nucl Med Technol 2008;12(1):33-38)
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Table 1, Distribution of age in the patients with breast cancer
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Fig. 1. Red blood cells were labeled iz vivo by intravenously injecting unlabeled stannous pyrophosphate, followed 20 minutes later
by 10-25 mCi of technetium-99m as pertechnetate. After 10 minutes later by ECG gating and with conventional method and
acquired with modified method (left lateral flexion position, 360 mL of drinking water).
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EF : ejection fraction
EDV : end — diastolic volume

EF

ESV :end — systolic volume
BKG : background count
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Fig. 2. (A) Right arm uprising and left lateral flexion position. This position is
characterized by the slight curving of the body to the left. (B and C) Camera
angle is obtained at an angle ~45° less than the “best septal” view and used for
10~15° caudal-cephalic tilt to help separate the ventricles from the atria.
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Fig. 3. ROIs analysis was compared using auto ED/ES and manual ED/ES mode.

Fig. 4. Computer Tomography (CT) was compared as variation of patient position (A) and dinking water (360 ml) or not (B) with
Gated Cardiac Blood Pool scan (GCBP) (C, D). (A-1, A-2) CT images showed anatomical variation by changing patient position;
A-1: coronal plane, A-2: axial plane. (C) GCBP images showed variation of spleen (arrow). (B-1, B-2) CT images showed anatomical
variation by dinking water (360 ml) or not; B-1: coronal plane, B-2: axial plane. Circle (yellow) showed expansion of stomach. These

variation showed in GCBP (D; blue arrow: stomach, pink arrow:
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Fig. 5. Results of GCBP: LVEF (%) was statistically decrease in all patients modified with patient position and some dinking water
compared with the control group (65.3%+6.1% Vs 58.3+5.6%, p<0.01). Also, counts was decrease too (1853243 Vs 1429+251,

p<0.01).

Table 2. LVEF(%) and BKG countsin conventional and modified method

No. Conventional method Modifid method Defference p-value

LVEF (%) 65.3+6.1 58.3+5.6 6.4+1.9 <0.01

BKG 1853.4+243.7 1429.8+251.0 424.1+201.6 <0.01
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