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Usefulness of Stomach Extension after Drinking Orange Juice
in PET/CT Whole Body Scan
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Purpose: The PET/CT has a clear distinction on the lesion of the functional image by adding anatomical
information. It also could reduce the examination time using CT data as the attenuation-correction. When the
stomach was contracted from a fast, it could bring a misinterpretation of the cancer of the lesion with a presence
of physiological "F.FDG uptake in stomach and it occasionally would bring an additional scan to confirm. To
complement this shortcoming, the method that the patients had water before the examination to extend the
stomach had been attempted. However, a short excretion time of the stomach did not give sufficiently extended
image of the stomach. Then the patients had additional water and had the examination again. Therefore, the
noticed fact is that the stomach excretion time depends on calories, protein content, and the level of
carbohydrate. In this study, we use an orange juice to evaluate the extension of the stomach and usefulness of it.
Materials and Methods: PET/CT scan were obtained on total 150 of patient from February 2008 to October2008,
There were 3 groups in this study and each group had 50 patients. First group drank nothing, Second group drank
water and third group drank orange juice. The patients (man 25, female 25) not drinking are the age of 30~71
years old (average: 54), the patients (man: 25, female: 25) drinking water (400 cc) are the age of 28~71 years old
(average: 54) and the patients (man: 25, female: 25) drinking orange juice (400 cc) are the age of 32~74 years old
(average: 56). The patients were fasted in 6-8 hours before the test, the patients were not diabetic. "F-FDG
370~555 MBq were injected intravenously. The patients were in stable position for 1 hour, than the image was
obtained. The patients drank water and other patients drank orange juice before Whole body scan. The image
scan started from mid-femur to skull base. The emission scan acquired for three minutes per bed and the images
were reconstructed. Stomach extension analysis is measured from vertical and horizontal length. Results:
Stomach Extension was described as the vertical length of the Non Drink Group was 1.20+0.50 cm, horizontal
length was 1.4+0.53 cm, the vertical length of the Water Drink Group was 1.67+0.63 cm, horizontal length was
1.65+0.77 cm, the vertical length of Orange juice Drink Group was 3.48+ 0.77 cm, horizontal length was
3.66+0.77 cm in coronal image. Stomach Extension was described the vertical length of the Non Drink Group
was 2.03+0.62 cm, horizontal length was 1.69+0.68 cm, the vertical length of Water Drink Group was 5.34+1.62
cm, horizontal length was 2.45+0.72 cm, the vertical length of Orange juice Drink Group was 7.74+1.62 cm,
horizontal length was 3.57+0.77 cm in transverse image. The Stomach Extension has specific differences
(»<0.001). The SUVs shows the Non Drink Group were measured as Liver 2.52+0.42, Lung 0.51+0.14, the
Water Drink Group were measured as Liver 2.47+0.38, Lung 0.5040.14, Orange juice Drink Group were
measured as Liver 2.47+0.38, Lung 0.50+0.14. The SUVs did not have specific differences (p>0.759).
Conclusions: There was not a large difference of SUV in three groups. When the patients drank Orange juice and
water, the range extension of stomach was higher than without drinking nothing and it was possible to acquire
fully extended images. Therefore, it will be possible that unnecessary additional stomach scans will be
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reduced by drinking orange juice before the examination so that the patients’ claim from uncomfortable and
long period of fast will be minimized. (Korean J Nucl Med Technol 2009;13(1):86-92)
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Table 1, Patient Information
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2008\ 29 5] 2008\ 1099714] PET/CTE A ‘3?‘1 =2t
G} 9= 1503 0] $IA}E tjAto & Bhgl om 7k 50 o 2

208 polx AALES AldI5I9th 18 1(NDG: Non
Drink Group)2 oA = A 33HA] kAl /\] st om 152
(WDG: Water Drink Group)+= &2 A3 & AAEL 15 3(0ODG:
Orange juice Drink Group) 2.#%| —Zrie AH & HArE
AT Zi2te) ARRsls & 19t 2k

A A 2] 4 6~8A]7F O] AF 2418 319 0.1 500~1000 mL ©]
B2 B2 sholch 7AF 21 A FEe 120 me/dL
ola1s 15Tk

zl:]‘o‘

2. dAL e
AL A 15587F 4L #8131 FDG 370~555 MBq2] “*F-

FDGE 4} Ak o] B4 1417 52h v - 4|2
Btk Isgck A A Hesto] Wl dhat A

PET 942 PET A4S GEMINI 2.1 GS (Philips Medical
system) AR5} 0.0 AHH] o] E44-2 DFOV (Display Field Of
View)= 60 cm, Slice thickness 4 mm, Spatial Resolution 4.9 mm
o2 PET GARS 3Eslglon AAl HAF A& A 2kzF o}t
A= “H—E— a12) b1 B B @ HIAFAS 400 ccE WL
HER 2 e ol Al o1& 714 ol A Tl =R SH7MA] FAd=
9—;].%5}9&3”:1 1 bed 3202 WEF/dS IS5t A4t

Sex Age Structure Average Age
NDG Male (25), Female (25) 30~71 54.8
wDG' Male (25), Female (25) 28~71 54.2
ODG' Male (25), Female (25) 32~74 56.7

“NDG; Non Drink Group, TWDG; Water Drink Group, 72ODG; Orange juice Drink Group.
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Fig. 1. Flow chart 1: Each patient group underwent three different procedure before they had the scan, 2: CT image scan for Attenuation

correction, 3: PET image scan, 4: Contrast enhanced CT image scan.
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CT #H]+= 16 slice multidetector-row helical CT unit ( Bri-
lliance; Philips, Cleveland,. USA)E ARE-3l3 0™ Zu]2]
E 4 8.0.5-s rotation time, 1.2-mm collimation, 2-mm table feed,
2-mm scan reconstruction, 50-cm field of view, 512x512 matrix
2 JAe FEa19ck PET AAF A 120 Kev 50 mAs® Low
dose® Z4|HA CT Fd& g53t & PET 9= g59kL
PET A} 8= 3 ut2 29 =7} CT(Contrast enhanced CT)
AAFRE 250 Kev 30 mAse] Ao 2 IESHYLh ZY9AI=
OMNIPAQUE (Amersham Health Co., Ireland, 1 mL%& &
LT 300 mg AEFHE ARSI 2 cokgS 2 2 mLo] &
ER A FU7IR A5 294 F9 602 Fo] CT
B4 ST Fig. 1)
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Sunfire v250 ZA5EE|o||A] Solaris 9 T2 12 Al835}0] 7}
Zko] ZImoll A E537E Al g/dollAl Liver, Lungel ths}o]
TG H(ROIs: Region of interests)S A 3to] = HH 3}
Al4SUV: Standardized Uptake Value)2] Z|ZHSUVinw)S
ZAsto] W3S gelste] Hdth ee] JreE doliy]
9J5lod Syntegra Version 2.1FE o]-g3}o] z}2+2] HJAlofl A

Table 2, Liver and lung of standardized uptake value
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EA 529.2-SPSS 15 (SPSS Inc., USA)E ]85} 2 1, NDG,
WDG, ODG L& 7tol| e w49 9] v]i= ANOVAE ©]&-
3to] vlwstTt Liver, Lung®] SUVE 242 15 7F v]aLst
Qom WIHO 51 95, A T 5 247
T4 2 Hlaste] FAIARL oS SISkt 95%2) Al
B ARSIl en] EAIA SR p<0.05Q] 7ol ot
2po|7h Q= Ae' QIgsich

4 i,

1) 2Eah M3 A

ZAFE AJE 150 9] B2}l A] Liver, Lung S 243 A
NDGIIFof|A] Liver= 2.52+0.42, Lung 0.51+0.140]1 WDG
1504 Liver= 2.47+0.38, Lung2 0.50+0.14.0 2 LT
ulxjalo 2 ODGI1E)|A] Liver:= 2.50+0.45, Lung2 0.51+
01302 UelHTHTable 2).

Z}7}8] SUV= Al 215 ZFoll Livero A & Zpo]7} Liet
LFA] Q¥QKAL ERF Lungof| 4] SUVREE & Aol 7} YEkLtA]
et

NDG WDG ODG p value
Liver 2.52+0.42 2.47+0.38 2.50+0.45 p<0.68
Lung 0.51+0.14 0.50+0.14 0.51+0.13 p<0.87

88



ZMH 9| 521 PET/CT F4

)

i

Faof M @eX| FA(Orange Juice)

(A, B) were immediately checked up the stomach
contraction from obtained CT images (A) and
30 minutes delayed images (B). Water Drink
Group (C, D) showed the stomach extension
from obtained CT images (C). However, on 30
min delayed images (D), the stomach contrac-
tion were observed. In Orange Juice Drink
Group (E, F), Both of immediately obtained CT
images and 30 minutes delayed images (F) showed

Fig. 3. The Coronal images of PET. (A) There was high uptake of "E-FDG in Non Drink Group (red box). (B) Water Drink Group showed
the slight stomach extension (red box). (C) Orange juice Drink Group was observed the stomach extension (red box).

2) A9 =Y
e 2 Are BH(Coronal)oll A AHFHE SHA
uj] EZ0] m, 3=0] 1.4£0.53 cmo|1L &=

1.20+0.50 ¢
%2:0] 1.67+0.63 cm, 3] Z:0] 1.65+0.77 cm ©]¢]
on] SR FAEAHES W] F5:0] 3.48+0.77 cm, H 50|
3.6620.77 cm= LFEFSITE 3 ehi(Transverse) ol 4 A FE 314
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OFOk-S wf £2£0]2.03+0.62 cm, 3 0] 1.69+0.68 cm©] 1L =&
#8191 £20]5.34+1.62 cm, 0] 2.45+0.72 cm©| 9]
o, QA FAE HFSHAS W F50]7.74+1.62 cm, B =0]
3.57+0.77 cm2 UePgtth &2 @3l 2] $2240] T H I ek
oA T3t =0 A= 2Rk Zfo] 7k LR THp<0.001).
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Fig. 4. The Transverse images of PET. (A) Non Drink Group showed the High uptake of stomach (red box). (B) Water Drink Group
showed the slight extension of the stomach (red box) (C) Orange juice Drink Group showed the stomach extension (red box).
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