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BT 2MEXFBUOEB S LI~ §,
+ZIRIGRBE O TR OME?, BREVHKO R
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BESh T2, —7, BERFICR ) 2 BEmEE L
L Twhpd diabetic gastroenteropathy 734m &
hTHY, ZOJRE E L TEERKEMED neuropathy,
microangiopathy DGR EZ LA TW 3., L
Lh, & 6w 5 BREORERKESR O B
* ERKRFEEEBEESR
** [&] P
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BFEZA 584211 5 18 |
BURIFERY | &R EET 13-1  (87920)

SRRFEFMEEEHE
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R RE LI IThhTwiawn.

bhbiix Tc-99m Sn-colloid # FIFH L - ZE
ZHBP SRR RE O KRR LT L L biT,
BEEEGIIZ B8\ Tix, IEF volunteer 9§, ¥EFRIK
BE2 fliEw i 47 # < 8 P R (Gastric
Emptying Time=GET) # #ilig L, GET 0 IE#{E,
HEOHHRMZ R L7z, BRBEZ O GET ic
DNTIR, ETHRFEIHECHEICL > THH
L, SHICAPHED D 2ER % GHHENE T 3 8
CHE L. BEOHE, EH, KE, HBEHE
ZERERE S (FBS) 72 &, KA T 2 — & — &
GET L oMl R Lo THRET 3.

II. AireLdR

BETIRBAL L TR, HREATVIRE
BIUOROOWER (2 7 v =) #FH L.
oKD NEE, =& 213 g 200 ml, 200 cal
ThHY, HEtE LT, B, 45, B, AE,
ARUBERGERTVNS., EHEHSLLTE, B
BE 98¢ JIEE 528 P 28.6g 7k4>166.8¢
NELLDOTHE. ZOoRBRAECIL—F—LL
T Tc-99m Sn-colloid 200 uCi # X < {EFi1L T, B
FHieHE L. BEGHOBRIRL VIERLL,
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REFIMEALO X ETTE BT HEEI 28T 5
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LN ETARETHE, KEHFIF L ~—hA7ICT
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gastric emptying rate
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2,3, SicFfLIcbo L, ERKkEMX LD
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SEELL, EFAns lece Fo% 441 4 R

20% 1 £ (1984)
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3. WRRBE

21D FERIEEE ORI, BEL0F], Lokl
B, 4EENE, 2180 T35k (555 TH Y,
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R Th ol BRFAIHEIR S W TIE, 1) R
HRE RBIE R T2 L), 2) HAMRE Gz
PRME, BREREER L), 3) BE EAR,
PSP REr0 RE 72 ), 4) MEEE (REFTR) T 4
HIZHAE L., APHEDZW I EETIXE SHI, &
24, FIEMRSSHR, APHENS1 S0 2HTIRE
24, #3461, FHSSER, APHEN 2 oD 3BT
BB 16, 24, FHSerk, APHEN3 SPE
DARETIIH 246, L4pl, FHIBFETH -k,
AOHEONFRIT, RAMRAELIF], B EARIE 3
), BEE 7 B, KEIE 8 il TdH o 7z, 26T FBS
PRELTHY, FRKEOa L hu— DRV
BELshTws HbAlc izonwTix, 184]THIE
Lz

1. # 3

1. ERErokst

NR—p—ru< 77 41 & B HE TIT,
Tc-99m Sn-colloid DR T EMEHTL, 1k
BoZERTH, VDULLETH-T. HilEFTO
Tc-Sn-colloid & JiBh4: & ofE AN @ iR,
Table 1 iZ;R L7z, WEFRORRIZEW T L,
—Bo SbFTRrikHhIE, £FK01I%NUT D
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Table 1 Settling properties of Tc-99m Sn-colloid
semisolid test meal in simulated gastric juice.
(% of total radioactivity)

Time of settling (hours)

Aliquout

number g 5 1.0 2.0 60 240
1 top 0.8 0.1 01 02 0.1
2 8.5 14 05 101 8.0
3 124 273 374 501 278

4 bottom 78.3 71.2 62.0 38.6 64.1

activity L2yBiia o7, 33, 4 BoEKE
RN B1Z, 90~99% o activity 23, [EIN &
7. Bk L oEfRM»E < 22T b Sn-colloid
Lt L of AR BRI R o7, BEOM
W%, FEMBIE, Tc-99m o activity 34 R &
nihnoiz.

2. EXEHELFRM

EH volunteer o 21 &ttt BHEH o i+ %
Fig. 1 123307228, 30 %212 /NN~OHEH
W b5, EH volunteer 9 FlD AR &
gastric emptying rate % Fig. 2 [Z;R L7z, EHE
X, 3043 T 26.6%, 604T 48.1%, 904y T65.7%
REPSHEHIShTWS. 2F0 B b ERICE
Wi, D TdhB. IEH volunteer » GET (% 4543 H»
57044 TH Y, T +S.D. i 625+77 4 Th
>7z. g £25.D. offir 6, EFTHEE 4755
BTy L Lic. EWHICEWT GET LR, &
EOMICHEZED b kr - 7. BEECKE
1% Fig. 31253 L72A%, 2 [EIE L7z GET o4ERg
1250 r=0.97, S.D. it 8.74), EEHFERK (C.V.)
X 13% ThH o1z

3. WERREE

21450 BEFRJR R D ¥ GET 1% 66.4--25.1 4%
ThY, ERHLAERE o, AHED K
W7 TiE 56.0+£21.94y, APHED H 5 144 Tix
71642574 Thot2hs, WFRLEEH LA
ENRL ol AHED D 5144 % & LIZABHE
ORTIFICHFLTRIT 2 L, AOHERL1-
OEETIT GET 258 58.0423.4 4y, ABHEN2 20
BETE 83711194y, APHEDN 3 LI EOHE T
86.8-26.9 43 L, ABHEI M T 3 L wn

.o.p?{:'

30 min. 45 min.

0 min. 15 min.

T
L

60 min. 75 min. 90 min.

Fig. 1 Serial gastric emptying scintigraphy in normal

subjects.
1008 o
o
©
o
< E
2 50 -
a
€
o
o
‘.7.
o
T T T L] T Al
0 15 30 a5 60 75 90 min

Time after ingestion

Fig. 2 Gastric emptying rate after test meal ingestion
in 9 normal subjects. Each point represents the
mean +S.D. Note that the presence of semisolid
test meal approximates a zero order equation.

GET MEL s B ix-o& YV LTwiz. AfBf
S 3 ol EoEEo GET i3, EHE, SOHED
EWERFREBEHI VAR CEL TWE QL
Fig. 4 £8). EHEICH~ GET REH o R
WERE X OHIDY, ZONIFIIABHED L WE
Blcd Y, 2FIIKRMHRRIED 7 & A0k L IER]
Thotz. GET REFRBHENICH 72Dl 10
#lT Fig. 5 iRt X oic, EHOEFAP EEL
Twiz. GET BIERMEX VE o IERIT S 4
T, W3PIE3 L EOABHERD 2EFTH -
o
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Gastric emptying time (minutes)

Fig. 3 Reproducibility of the gastric emptying time.
Good correlation was noted between first and

100

win |

second

50 -

®E#$

213 1 5 (1984)

LOAHEERIE r=—041 TH Y HE T AL
7273, FBS 7% 200 mg/dl Y L@z R LIE
Bz, GET 2NEWEM S - 7z (Fig. 6B). A

va ) VIRREEL, REFREH AL TES

ERIDLNE» o, F91 pAEOHERE =
Fr—nDIgELE LTHRIHELTW S HbAlc »
fEL GET L34 L2 ol

IV. &

Y
af

1. ERBA9RETIc O T
B, BB OB L3 LW AR

T
0 50

r
100 min

Gastric emptying time (minutes)

first

second.

FEIRIFABE O GET L HE, KEOMICHER
Boohirholz. PERFEOWKEL GET ofilic
MENIED bhird - 7=, (Fig. 6A) GET & FBS

Lok o1,

FiEe,

B+ 2BFZERR &, B 04T A 2 B0
DEEDICE-T, HHEHBERES ZEBE S
BREFEL LTRBEEZHAVS
XHMBRIC X 2 HEY, REFXNS
15,9710 JH W BB B3, 19664F Griffith 59 (2

L DR b EEFRT R, fhodkichS

3B ICHEBENTHY, HET, »OLHETE
B+ <h, ERER D 5 Z &2 b, BER
Gold standard & L TEDH LN TW5S.
NobAREZBWTZIhICETA2ERELL Y

LirLis

100 150 min
V ¢ S 1
13
Normal subjects n=9 -
Diabetic patients
L n=7 o= —= ° -

no complication }__%

——

]
Diabetic patients g ,
1 complication n=5 . e =—%"2X ¢ '

l s==———= |

—

=
Diabetic patients % f
2 complication "3 %

T e

2 *
Diadetic patients - % =
n=6 _—— P o | ]

mere than 3 complication % |

* P<0.05

Fig. 4 Gastric emptying time in normal subjects and diabetic patients. Diabetic patients
with more than three complications showed slower emptying than either diabetics
without complication or normal subjects.
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Rapid emptying

BIF 3 B

23

no complication

Normal emptying

one complication

Slow emptying

111 two complications

more than three complications

T T T
2 4 6

T
8

T
10 cases

Fig. 5 Gastric emptying time in diabetic patients. The diabetic patients who showed rapid
emptying had either no complication or only peripheral neuropathy.
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2DT A Y +—7THEH L = double tracer & iz
X AW 5, Wik BHEN & B &0 BHEH
BEDA I =ALIZENYRD S Z EBEHSH,
R oPFHic xR BER, BEHLBEEL, B
FAOPEHICIIAIE, WMAHAEEL TS, &
oPrHIT EB A L Y b FE L T, time-activity
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L T Christiar 519 (X, FTELED X SRR TW3B,
) BECEZZ2RRRVBE»EHAD, b
ZVEMEBAETHZ2ONIRE > THRENLER 3.
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2L, BIRPFTOLRELTWS Z LBKREIT
5.
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4y F— 5m$kkwr,ﬁ3ﬁméﬁ5;
% -, double tracer % 1T 9 S ITITIES, BEL
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30 yr 7 .

n=21
r=0.25
y = 0.073x + 4.42

~
°
1

L]

Duration of disease (years)

S0 100 min
Gastric emptying time (minutes)
A) Correlation between gastric emptying time and
duration of disease.

300 |
mg/dl

Fast blood sugar (mg/dl)

T T
50 100 min

Gastric empi1ylng time (minutes)

B) Correlation between gastric emptying time and
fasting blood sugar (FBS). No significant correla-
tion was obtained, but the patients of high blood
sugar tend to show rapid gastric emptying.

Fig. 6
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Summary

GastricjEmptying Time (GET) with Tc-99m-labeled Semisolid Meal
in Diabetic Patients

Akira TADA*, Kiyoshi Koizumi*, Tamio ABURANO*, Hisashi BUNKO*,
Norihisa ToNami*, Kinichi HisApA*, Ichiro ARAKI** and Toshio UENO**

* Department of Nuclear Medicine, Kanazawa University
**Second Internal Medicine, Kanazawa University

Measurement of gastric emptying in diabetic
gastroenteropathy is of interest because of the
gastric atony that may produce signs and symptoms
of visceral neuropathy. The purpose of this study
is to present the result of GET measurements in
diabetic patients. The correlation between GET
and complications, fasting blood sugar (FBS),
duration of disease, age, sex, and HbAlc was
evaluated. Included in this study were 21 diabetic
patients. Fourteen patients had diabetic compli-
cations such as peripheral neuropathy, autonomic
neuropathy, nephropathy and retinopathy.

Following an overnight fast, semisolid test meal
mixed with 200 uCi of Tc-99m Sn-colloid was
ingested by the patients. In nine normal volunteers,
the GET range previously established by this
method in our institution was from 47 to 78

minutes (mean 62.5+7.7). In the patients vith
diabetic complication, particulary with triopahy,
GET was significantly prolonged comparec to
those of normal subjects and diabetic patents
without complication. On the contrary, four out
of seven patients without complications, showed
rapid emptying than normal subjects. This npid
emptying may reveal the early stage of pathoohy-
siological change in diabetics. No correlatior be-
tween GET and FBS, duration of disease, age sex
and HbA1c was seen.

This test of radiolabeled semisolid meal was
found to provide a convenient, safe and efle:tive
diagnostic tool to examine gastric emptying func-
tion in diabetic patients.

Key words: gastric emptying study, semiolid
test meal, diabetic mellitus.
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