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Reducing the Scan Time in Gastric Emptying Scintigraphy by Using
Mathematical Models

Minki Yoon, MD., Kyung-Hoon Hwang, M.D., Wonsick Choe, MD., MPH., Byeong-il Lee, Ph.D.1,
Jae Sung Lee, PhD.

Department of Nuclear Medicine, Gachon Medical School Gil Medical Center, Incheon, Korea
Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Kored'

Purpose: Gastric emptying scan (GES) is usually acquired up to 2 hours. Our study investigated whether a fraction
of meal-retention in the stomach at 120 minutes (FR120) was predicted from the data measured for 90 minutes by
using non-linear curve fitting. We aimed at saving the delayed imaging by utilizing mathematical models.
Materials and Methods: Ninety-six patients underwent CES immediately after taking a boiled egg with 74 MBq (2
mC) Tc-99m DTPA. The patients were divided into Group | (Trz <90 min) and Group Il (90 min{T1,<120 min).
Group | (n=51) had 21 men and 30 women, and Group Il (n=45 15 men and 30 women. There was no significant
difference in age and sex between the two groups. Simple exponential, power exponential, and modified power
exponential curves were acquired from the measured fraction of meal-retention at each time (©, 15, 30, 45, 60, 75,
and 90 min} by non-inear curve fitting (MATLAB® 5.3} and another simple exponential fitting was performed on the
fractions at late times (60, 75, and 90 min). A predicted FR120 was calculated from the acquired functional formulas.
A correlation coefficient between the measured FR120 and the predicted FR120 was computed (MedCalc® 6.0).
Results: Correlation coefficients(r) between the measured FR120 and the predicted FR120 of each mathematical
functions were as follows: simple exponential function (Group I 0.8858, Croup W= 05982, p<0.0001), power
exponential function (Croup I: 0.8755, Group Il 0.6008, p<0.0001), modified power exponential function (Group I:
0.8892, Group Il 0.5882, p<0.0001), and simple exponential function at the late times(Group I 0.9085, Group iI:
06832, p<0.0007). In all the fitting models, the predicted FR120 were significantly correlated with the measured
FR120 in Croup | but not in Group Il. There was no statistically significant difference in correlation among the 4
mathematical models. Conclusion: In the cases with T2 <90 min, the predicted FR120 is significantly correlated
with the measured FR120. Therefore, FR120 can be predicted from the data measured for 90 minutes by using
non-inear curve fitting, saving the delayed imaging after 90 minutes when Ti2 <90 min is ascertained.(Korean )
Nucl Med 394):257-262, 2005)
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Table 1. Characteristics of 96 patients performed gastric emptying scan

Number (%)

Gender (M:F) Age (yn)

Clinical impression
Group I/Group 1l

Group |/Group I Group I/Group I

DM gastroparesis 3 (5.9)/8 (17.8)

Dyspepsia 8 (15.7)/8 (17.8)
Gastritis 15 (29.4)/9 (20)
Peptic ulcer 12 (23.5)/9 (20)

Gastro-esophageal reflux 4 (7.8)/3 (6.7)
Functional Gl disorder 9 (17.6)/8 (17.8)
Total 51/45

1:2/0:8 557+10.7/60.1+£9.2
3:5/3:5 49.1+15.2/49.6+18.5
6:9/4:5 47.0415.6/342+8.9
4:8/27 432+49.8/52.7+£11.9
4:0/3:0 440+11.7/39£13.9
3:6/35 35.3+£10.8/39.8£17.5
21:30/15:30 44.6+13.5/45.6+15.9

155270] ABHYT, AAAZ BES A7 G Bbo] o]
2009 A2 A8 B $UBE BoiFE2 o] A7
Ve AR 29 AR e
< 12082 oS 9} 120829 ‘%‘i]S’Jr"
2 0% o1 ALY AT
ohgte}

1. A4
PFACE Gy v, ASEF, A9, 9% 4
HEAF7, 7154 17877t 94 of 1997'd 8€7E 2001
9 627k & AE 1R HE AT BRES W E
Al ZH(half-gastric emptying time: Tig)dl m8 T o &
L}T01 FHo 7 ZASIHTE Group [ WHulEA|7ko]
ol3H Tz <90 min)Ql 519 (= 217, o=k 309,
ﬁi"‘/}Ol' 446%1354)) 01 2, Group [ HHAu] & A 7bo]
0% 23 1208 ©13H90 min{T12<120 min) 2 45 (\F=}:
15‘:ﬂ o] zF:309, Hauhol: 456+1594]) 0] TH Table 1).

258

Fig. 1. Non-linear curve fitting: simple expon-
ential curve (black line), power exponential
curve (red line), modified power expon-
ential curve (blue line), and measured
retention fraction (red circles). i=4.32 (1A)
and i=1.04 (1B), i is an extrapolated y-
intercept from the terminal portion of the
curve and determines the shape of curve.
As | approximates to 1, other two curves
approximate to simple exponential curve.
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Fig. 2. Scatter diagrams and regressions fine in the Group | (T, <90 min). Simple exponential function: r=0.8858,
p<0.0001 (2A); simple exponential function af the late fimes: r=0.9085, p<0.0001 (2B); power exponential function:
1=0.8785, p<0.0001 (2C); modified power exponential function: r=0,8892, p<0.0001 (2D).
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Fig. 3. Scafter diograms and regression lines in the Group I (90 min<Ti2<120 min). Simple exponential function:
=0.5982, p<0.0001 (3A); simple exponential function at the late times: 1=0.6832, p<0.0001 (3B); power exponential
function: r=0.6008, p<0.0001 (3C); modified power exponential function: r=0.5882, p<0.0001 (3D).
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