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Radionuclide Studies of the Digestive Organ
and Genitourinary System for
General Radiologists

Kazuo Itoh

Radionuclide imaging is useful in demonstrating the func-
tional anatomy of target organs and has been used to in rou-
tine practices involving the digestive tract and genitourinary
system. Such procedures are now limited in number of prac-
tices because of the advance of morphological modalities such
as CT, MRI, and US. The functional information and data
analysis obtained from radionuclide studies may be feasible
for CT, MRI, and US. This paper reviews radionuclide studies
that are common in clinical practice in Japan.

Research Code No.: 724, 726

Key words: Radionuclide, Diagnosis, Digestive organ,
Kidney

Received July 27, 2000
Department of Radiology, JR Sapporo General Hospital

AR IS H AR S U ST 56 54 (20004F 4 B) DECEH
W . —BEBEEO O OMEFICB VT, [HEES & UhR e
BREARAE ORI LG | DA CRE SN b DT, HARESEHIE
FOESRER S L Y PEERE L.

RIRIEER %

TO060-0033 FLiRMihREILIEHR1 TH
JRALIR S BRI

fRE 0k

NIPPON ACTA RADIOLOGICA 2000 ; 60 : 678-683

iU &I

BERFHRED RIS BN RREROERILCH 5. #
REEEREIBE L LTINS OBKIERITER S
TIidH HHCT, MRIHABWIFUSIZTHHELNE L 2%
D, ZOSHOBEFREIBRLLTHEY, L, EE
FREIZL o TR O N2 BIFIFRIIMOZSHIZ X 5T
FONDENELT LOWAETHODOTIEILRL, EbOT
RROLBWIEREZEATYS, fto T, BESRESL M
9% 2 LSO BEEZMIC L > THO N2 BEEEROm
B L OCRAELEOF 1= RICHIC O L EBE £ 55 L
ZHNB. FRGTIEHEERE TRIT S WA B LS
WiHLER B & IR EHERIC B 2 BEE A OFMEE & &
Jo% RO T 5
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LGRS O L 5k Table 11273 L7, fOEB
SUBOEMY v F 757 113, HAEBWT CllfS i vl
SORREHROE O NAREETH 25, BRELVBORIT
AT SN ABEPL W), i, C-lARFIFRT A Mt
O EBEICFIH SR TB Y, KETIIRESRED—D
ELTHITENTVEY, &2 TIRMENLRHRETD 5 WEil
Wb LUK - BES > F 757 1 2L TR+ 5.

1. BRR -F957

WEHRR > > F 7 7 4 O E TR R O &
EERATUEE D ERIHETH S, MEOREITT LT
v IKIESE T, f#iH &N 59 Tc-pertechnetate DA FE TTHE AT
BMTH5H (Fig. V9. —F, WS WEELE Y x—21L
¥ FEMERE TIIME W O T I, EIR A~ DEFHE T
BLUGIMETHEIE S B,

2. F-MBEY>F5957 4

FEREEHE B3 5 BEERE A #E PR (kuppfersl
H2), FFRa-REG-PEl, FFAf-7 > 7 oBEEaL+ 7y —
D 3 M3 S LA (Table 2)9.
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Table 1 Classification of radionuclide studies in digestive organs

FrimfR-7 > P OEEQL € 74— L F

A. Scintigraphy related to the organ function
1. Balivary gland scintigraphy
2. Hepatobiliary scintigraphy

B. Scintigraphy related to Gl bleeding and protein loosing
1. Gl tract bleeding scintigraphy
2. Protein loosing scintigraphy

C. Transit time
1. Transit time scintigraphy of the esophagus
2. Transit time scintigraphy of the stomach

D. Scintigraphy related to pathophysiological abnormalities
1. Blood pool scintigraphy ex. Hemangima of the liver
2. Tumor scintigraphy ex. Hepatoma with ¥’Ga

E. Others
1. C-14-Urea breath test for Helicobacter pylori

3. Abcess/Inflammation Scintigraphy ex. Chron's disease with 1"'In-/2*"Tc-WB(C

T3 74

5 & B9 Te-GS AL TR 2 |- 748
TAHT T UEERISRHETAY. ZoLt
Ty — AR LOFEEL 2w, »
2, il 4 DMl 2 EHA—ET
HAHIZOIZ, Py )T I A8 LUHFE
HIIRENFERELRT LTV 5B,
HEERTIX, BB T A—-5 L
"THH15, LHLIS?2SHW 5T 5910 (Fig,
2). TONTA—=F3H L ETTHRBRN R
WHHEEIrOHEONZLOTHY, FLE
78 —ERRFMIERICE SR/ H T LAt

WrF79740EARE L2 HBHBRETH LY. BRk
WAL & U E AMIFEREDBRNIEIG L 2 505, 225
REETIIUSB L UCTA F ¥ Y I2%->THY, 72, MRIT
Fgka oA FERHIDESE SN, BRIF RSB R
(FNH)¥ 7% EOME LS BIC LD & 135 Bv, —
7, UF AMIFREDOBIICE L TldE BT I8 L v
%, BFAEEEMS L O R, WA L OVE BT
R E BT AR D HRAFTRE LTHETOADNTH
%Y,

ﬁ L4 o ARy

Fig. 1 *"Tc-pertechnetate scintigram of Warthin's tumor.

T&Z\wv, 72, HHISPLHLISIZFFiige
BEL LTHWLRTWAY, IFFitels
e LTHWADIRP LTIEEL x4V (Fig. 3). MBHER
8T A= OEFRMERIZE L CIMESEEATWS
DY, JRPTHERAE IR EE % RFG © & 2 E— o flf 2 BRER AR 2T
ETHY, FOHATRESBESICEKRTEHELFP SR BT
BUEEATVWS, 207201213, METEELEOD 2%
AT DRSS & FRE TR E OBEE GO/ % H
EREHTAZEDDLETHAT.

B F757 4

PnTe-IDA B & U Te-PMTAMEM S, FFHiE & fBE

A: Uptake phase, B: Discharge phase following acid stimulation.
Increased areas of uptake of *"Tc-pertechrietate (arrowheads) indicate the hyperfunctioning mass of Warthin's tumor.
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Table 2 Fiadiopljarmaceuticals in hepatobiliary scintigraphy

Radiopharmaceuticals Mechanism of uptake

99mT¢-Sn-Colloid Phagocytosis by Kuppfer cells

9MTc-Phytate Phagocytosis by Kuppfer cells

99MT¢-galactosyl-serum-albumin  (GSA) Binding to ascialogycoptotein receptor in hepatocyte
9mTc-N-pridoxy-5-methyl-triptophan (PMT)  Active transport by hepatocyts, competitive uptake to serum bilirubin
#MTc-iminodiacetic derivatives (IDA) Active transport by hepatocyte, competitive uptake to serum bilirubin
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Fig. 2 ®"Tc-GSA scintigraphy and contrast CT scan in a 61-year-old woman with hepatic encephalopathy caused by porto-venous shunt.
Upper right: planar image, lower right: SPECT image, left: regions of interest and time-activity curve.

Peak Function

|— i |

oading Reserved Function .
Resting function of the Liver
Preserved Preserved
Funtion of Funtion of
the Liver the Liver

(Residual Function) (Residual Function)
Failure i Failure

{ Reserved Function = Peak Function — Preserved function

Fig. 3 lllustration of the general concept of preserved and reserved liver func-

tion.
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RIEHHEIC B S 5 BT ER L 152 Z LASTE
59, FFIEMIIEA~DEY A& R D E Y L
Vo bEaT A0, BmY)IVE s (15~
20mg/dl) TIIZWiAsHEEE 2 5. EHFIH SN
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BNTIIANB & R o obeiliin s & UTESEE SIS
RETH 5. R/MIMEIZ0.05mYFHiHEBRE S TVAS
75, AR KEORIRMHILE B IMOEF A S TH 1
(Fig. 4), ERFMETESE L CTITEIG & i3 5 vy,

WRELES

WIREEEF A OTERE & /78 % Table 3ICF0Rk L 7. B
R & WUAE | 285 S 4L A R1-cystography (3 FERPEX BRARAE
(B L TR OBRREAD R, HRIVNETH S
C E D ORERBEICENIREETH S LRESITVWEY
B, FETOFAIRS R, Tz, BRI 2%
DEANZARE ENTWIHERY V577 7 4WHUSRCT
BRELR ETRNIBED CR-TEBY, BiTe8hsBEI3E
DOTROLNTWEDODBIRTH 5.
1. BEB 577571

BT IEE B B TR S B B RS dn (0 Te-
DTPA, *"Tc-MAG3) 23R S5 (Fig. 5). #@IEyEE
ITERERES DN LI ETORBI YR L 2 578, B

SERE 124E 10 H 25 H

H3A-D a1

24 h
Fig. 4 Scintigrams of Gl bleeding obtained with *"Tc-HSA(D)in a 57-year-old woman.

Increased radioactivity (black arrow)is demonstrated at 50 min postinjection. Radioactivity that leaked into the co-
lon has migrated to the ascending and transverse colon in images obtained 6 h and 24 after the injection.

EMEIMESLE (RVH) T A 7 7)) s, KEETIEF
RAE(7atv A F, 93927 22X 5AEREDHEIT S
hpe,

AT RNTINERL S TZT74T7

SRR OEZW, FRIETEs X UHROE
RN RHEICFH SN 5. BWENE IZIERMHCE (baseline
study) E B L C, AIRAEBRETICHEI L L85

Table 3 Classification of radionuclide studies in nephrourology

A. Renal Scintigraphy
1. Dynamic renal scintigraphy
a. Captopril renography
b. Diuresis renography
2. Static renal scintigraphy
3. Blood clearance for quantification of renal function
a. single-sample methods
b. two-sample method
B. Radionuclide cystography (RI-cystography)
a. Direct
b. Indirect

C. Testicular Scintigraphy

13
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Fig. 5 Standard procedures of dynamic renal scintigraphy obtained with *"Tc-DTPA.
A: Perfusion image (every 3 seconds), B: Parenchymal and urinary drainage images ( every 1 minute), C: Renogram and results of data

analysis.
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Fig. 6 Captopril renal
scintigraphy with *mTc-
DTPA in a 21-year-old
woman with renovascu-
lar hypertension.
A: Baseline study with-
out captopril, B: Capto-
pril-augmented study.
Renal parenchymal
uptake in the right kid-
Y, ney is diminished in the
i captopril study. The
s VG renagram pattern in the
di o ) right kidney shows dra-
e o matic change, from the
R “obstructed” to “non-
functioning” pattern.
These findings indicate

- -
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Time (min) , 20

— > DZAL, FEBREDIET %2 &h53EHE L 72 5 (Fig. 6)
MERL T 119
PZEM: 3 & U IR ZEM K FHE DB FIH SN s, FIR
A G- OREMINC & D F + 20 (MREEBIAAH£205382), F+ 158 &
UF = 20 A RG220 80 125 S D, EREOA+4 7%
FIRIRRETIIBEUIBEENLOT, BELHILHD
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renal artery stenosis

Time (min) 20  yith renin-dependency
in the right kidney.
KGREMAEEE 5254, Tz, BEETE S BEEORERE

ERBlEEREETAULEND AL, BUEESREME LT
PnTe-MAG3DHFF Lo,
2. BB LFITST v

¥mTc-DMSA % V5. xS aME i, BiMe, E
BHERETH 5%, BEEEERIE) BREOZRIIC
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i L Tldgold standard & L TEIWEHIiZ 7TV 519,
3. BHEEERE

BHEHGE D O B T IS T B 7S
7 7 4 XM ETHRERT & FR BT R 580D
5. ZOHETTEEEFEHCHELUI—Ena vk A
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FRIMEHHELE S TV 204,
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ELESEHEOTHY, LA L, ZO0 M, CTAF v
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v, BEFREIRE LIS X CWREHEROZ T IC
FIHENLEBEDN VL BoTWABONHETH L. BE
SERAR I BT RS S B X O — 7 LB % G 7o B
D2OTHRLNTVEY, BHHEERICELTEZS
FUES LWEANTBE L Twihv, —F, F— 7 L %EE
rEOEHIEEOWRIINRVERLTEBY, FOHET
BB IEBHT L LB L TRED L koTwa. BE
OBERREZHHTAWEIBALELBVENT 2V
75, 84 OIEFINZ BV TR O REFE A T (2 TR w
DWERE BEFWTEIC L DR LTS hPAE
FEiEhwicEbR S, oM LB & TR ESE
BENED L BEREFT LD TFUTE L2V, &I
TOBMIEIZBR TEEB--TE. —F, BEFHSK
TV AHBMENRIIOBRIETH Y, 72, 4% FHH
ENBBIEE VDL EETHLE, LR nwT S
FIH s TwaRlEE, BRGICAIIITNERETHS
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