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A Comparative Analysis of GBEF According to Image
Aquisition Method in Hepatobiliary Scan

Yeong—Seon Kim, Myeong—Deok Seo, Wan—Kyu Lee and Jae—Beom Song
Department of Nuclear Medicine, Dankook University Hospital, Seoul, Korea

The quantitative analysis of gallbladder emptying is very important in diagnosis of motility disorder of
gallbladder and in biliary physiology. The GBEF obtain the statics aquisition method or the dynamic acquisition
method in two ways. The purpose of this study is to compare the GBEF value of statics acquisition method and
the dynamic acquisition method. And we find the best way for calculate GBEF.

The quantitative hepatobiliary scan with #™Tc-mebrofenin was performed of 27 patients. Initial images were
acquired statically, for 60 min after injection of the radioactive tracer. And if the gallbladder is visualized to 60
min, performed stimulation of gallbladder (1egg, 200 mL milk). After that, started acquisition of dynamic
image for 30 min. After that, image of after fatty meal of the statics method were acquired on equal terms with
60 min image. The statics GBEF was calculated using the images of before fatty meal and post fatty meal by the
statics method. The dynamic GBEF was calculated using the images of time of maximum bile juice uptake
(Timax) and time of minimum bile juice uptake (Tmin) images from the gallbladder time-activity curve. A bile juice
is secreted from gallbladder while eating a fatty meal. that is named early GBEF and that was calculated using
before fatty meal image of the statics method and 1 min image of the dynamic method.

The result saw very big difference between two according to Tiax. The result, were as follows. 1) In case of less
than 1 min, the dynamic mean GBEF was 40.1+£21.7%, the statics mean GBEF was 51.5+23.6% in 16 cases. The
early mean GBEF was 14.0+£29.1%. The GBEF of statics method was higher because that include secreted bile
juice while performed stimulation of gallbladder. A difference of GB counts according to acquisition method
and the early bile juice counts was 17.6+£14.8% and 13.5+15.3%. 2) In case of exceed than 1 min, the dynamic
mean GBEF was 31.0+19.7%, the statics mean GBEF was 21.3+19.4% in 7 cases. The early GBEF was ~
6.9+4.9%. The GBEF of dynamic method was higher because that include concentrated bile juice t0 Tmax. A
difference of GB counts according to acquisition method and the early bile juice counts was 14.3+7.3% and
5.943.9%.

The statics method is very easy and simple, but in case of Tmax delay, the GBEF can be lower. The dynamic
method is able to calculate accurately in case of Tiax delay, but in case of Tmay is less than 1 min, the GBEF can
be lower because dynamic GBEF exclude secreted bile juice while performed stimulation of gallbladder. The
best way to calculate GBEF is to scan with dynamic method preferentially and to choose suitable method
between the two way after conform Tpax on the T-A curve of the dynamic method.
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Fig. 1. Schematic representation of M T c—mebrofenin hepatobiliary scan by fatty meal. The statics method include
time during eating fatty meal and patient positioning for dynamic method. But the dynamic method don'’t include

that time.
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Fig. 2. The GBEF of Statics method include early GBEF, but dynamic method don't include the early GBEF. The early GBEF means bile
excretion during eating fatty meal and patient positioning for dynamic method. Tmax Of the statics method is fixed by image before fatty

meal, but Tmax Of the dynamic method is not fixed.
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Fig. 3. T-A curve of dynamic method, Tmax=1 min
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Table 1. The GBEF according to acquisition method (Trmax= 1min)
Dynamic Statics Difference Early GBEF ) . .
No. Tmax (min) Tmin (min)
GBEF (%) GBEF (%) (%) (%)
1 10.0 28.5 18.5 10.6 0.5 28.0
2 12.0 14.6 2.6 3.9 0.5 23.5
3 14.0 23.8 9.8 7.3 1.0 29.5
4 14.0 20.1 6.1 3.9 0.5 29.5
5 17.0 29.9 12.9 10.1 0.5 29.5
6 21.0 33.8 12.8 7.5 0.5 29.0
7 30.0 38.3 8.3 8.0 0.5 29.0
8 31.0 36.0 5.0 12.2 1.0 29.5
9 31.0 46.7 15.7 6.3 0.5 29.5
10 38.0 49.0 11.0 1.5 0.5 29.5
11 40.0 49.8 9.8 5.8 0.5 29.5
12 48.0 594 11.4 2.0 0.5 27.0
13 50.0 81.3 31.3 52.9 0.5 29.5
14 52.0 54.1 2.1 3.6 0.5 28.5
15 53.0 71.5 18.5 343 0.5 20.5
16 59.0 69.9 10.9 16.5 0.5 29.5
17 60.0 70.9 10.9 7.0 0.5 29.5
18 61.0 70.2 9.2 13.8 0.5 28.0
19 76.0 93.6 17.6 41.0 0.5 29.5
20 82.0 89.9 7.9 13.2 0.5 29.5
mean+SD 40.0£21.7 51.6+23.6 11.6+6.6 13.1£13.7 0.6+0.2 28.4+2.3

11



siolsty|& M18H M2S 2014

Table 2. The GBEF difference according to acquisition method and the early GBEF (Tmaxy1 min)

Before fatty Difference Early GBEF )
No. - - Difterence (%)
meal counts GB counts/Ratio (%) GB counts/Ratio (%)
1 7749.1 1231.5 15.9 824.4 10.6 53
2 2591.0 102.1 3.9 102.1 39 0.0
3 3784.2 548.3 14.5 276.1 7.3 6.2
4 2502.2 134.2 5.4 100.9 4.0 1.4
5 3640.0 659.7 18.1 367.3 10.1 8.0
6 7815.3 1099.6 14.1 585.4 7.5 6.6
7 1192.4 188.6 15.8 96.7 8.1 7.7
8 2646.1 77.7 2.9 13.2 0.5 2.4
9 627.8 83.9 13.4 39.6 6.3 7.1
10 2988.2 286.7 10.0 179.8 6.0 4.0
11 39233 426.6 10.9 226.0 5.8 5.1
12 1905.0 104.3 5.5 37.6 2.0 35
13 6535.1 35274 54.0 3442.7 52.7 1.3
14 2308.0 87.1 3.8 82.7 3.6 0.2
15 1176.0 449.4 382 402.9 34.3 39
16 1921.6 362.6 18.9 316.5 16.5 24
17 3498.1 381.9 10.9 243.1 7.0 39
18 4532.4 950.4 21.0 602.4 133 7.7
19 1152.5 494.7 42.9 472.5 41.0 1.9
20 820.4 106.7 13.0 108.6 13.2 0.2
mean+SD 3246.3+2126.7 565.2+778.5 16.7+13.6 426.0+743.3 12.7+13.8 3.942.7
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Table 3. The GBEF according to acquisition methods (Tmexp 1 min, Dynamic method)Statics method)

Subject No.  Dynamic GBEF (%)  Static GBEF (%) Difference Early GBEF (%) Tmax (min) Tmin (min)
1 12.0 -0.3 -12.3 -5.6 35 26.5
2 14.0 12.4 -1.6 -2.6 45 22.5
3 26.0 18.7 -7.3 -1.2 5.5 29.5
4 31.0 15.5 -15.5 3.1 9.5 29.5
5 37.0 24.5 -12.5 -18.5 11.0 29.5
6 66.0 57.1 -8.9 -8.6 11.0 29.5
mean+SD 31.0+18.0 21.3£21.6 -9.7+4.9 -6.6+4.9 7.5+4.6 27.842.7
Table 4. The difference of GBEF according Scan methods (Tmex= 1.5 min, Dynamic method{Statics method)
. . tatic GBEF . . . .
Subject No. Dynamic GBEF (%) S atl(cu/(; Difference Early GBEF (%) Tmax (min) Tmin (min)
0
1 34.0 54.1 20.1 32.0 16.5 29.5

Table 5. The differenceof GBEF according to acquisition method and early GBEF (Tmaxy1 min)

. Difference Early GBEF )
Subject No. GB count of Tmax - - Difference %
GB counts/Ratio (%) GB counts/Ratio (%)
1 1129.0 -89.0 7.9 -30.0 2.7 52
2 1468.0 -132.8 9.0 717 49 -42
3 787.0 -133.0 -16.9 -32.9 -42 -12.7
4 3818.0 -868.0 227 -544.0 -14.2 -8.5
5 192.0 -46.0 24.0 -12.5 6.5 174
6 1559.0 -80.0 5.1 452 29 22
mean+SD 14922 2248 -143+73 -122.7 59439 -8.4+53
1 caseo A= B2 GAH O TouZt 16 SHO.2 A4 Fo - 3, X|HHA] A|Zbat 2 7|GBEF 24|
= ATt 7415% A == P ol 271= 3 32%
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2) GAIH7E 2}o)9} 27 uj&Tlo] TAEA Alo] AH Al 27]00 vl E = HE e ek e A
FH QNN Toa®] FFARS 7202 Gz ety 22 HELo ol Aol vlolE7F 24 gle]
Wi dfole} 7)o MiE T B nast Ay gy AT b Eas T Ao At 5). 419
7HEEu S 2ol B -143£73%90, 2 EAles O A 2] iiE R ko) TAl= GBEFZF60% o1 7Y
Bt -5.9£3.9%2, 2ol Hit -8.4+5.3%% tH(Table 5). % & A FROIA B2 Rt Blsl A O A LEbyt
AF# 7} GBEF7} 10| 7} L= 0] 9= thu 1.8 x| a3l & th(Fig. 6). <, A4 Algto] 17 ol = Zrhal s ete
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Fig. 5. The early GBEF according to fatty meal time.
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Table 6. Trend analysis GBEF (Tmaxy1 min)

Tmax Static GBEF Dynamic Trend analysis

Subject No. 1 in) (%)  GBEF(%) GBEF (%)
1 9.5 15.5 31.0 35.8
2 16.5 54.1 34.0 58.7
3 11.0 24.5 37.0 49.9
4 11.0 57.1 66.0 84.3
meantSD 12431 37.84209 424162  57.2420.4

Table 7. GBEF Using delayed image (Tmax1 min)

Trend
analysis
GBEF (%)

58.7

Tmax Static GBEF Dynamic
" (min) (%) GBEF (%)

Delayed
GBEF (%)

16.5 54.1 34.0 70.0
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