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Clinical Research on the Demonstration of Portal Venous System
and its Collaterals Using Dynamic Images of
Liver Scintigraphy

Noriaki Ikoma
St. Marianna University School of Medicine
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shunt

Abnormalities of portal venous system on dynamic study of liver scintigraphy using 9»Tc-phytate or
99mT'c-Sn-Colloid were investigated. Serial 14 images on upper abdomen were taken with 5 sec. intervals
in 70 controls (74 studies) and 114 patients with liver cirrhosis and/or hepatoma (201 studies).

In 51 of 74 control studies, various veins could be identified, which included portal vein in 51, splenic
vein 9, superior mesenteric vein 7, inferior vena cava 6 and gastroepiploic vein 4. Seventy four of all 77
veins were visualized on less than 5 images. A-P shunt was defined as a visualization of portal vein in
arterial phase and varices were observed as abnormal accumulation of radioactivity on more than 6
images.

Venous abnormalities on dynamic images were diagnosed in 52 cases. Coronary vein varices were
diagnosed in 36 cases, gastric vein varices in 9, paraurnbilical vein varices in 3, mesenteric veir varices
in 2 and A-P shunt in 2. In 48 of these 52 cases, portal venous abnormalities were confirmed by
angiography and/or CT. In 2 of 52 cases, the location of varices was misdiagnosed. In the other 2, varices
were not found on angiography and/or CT.

There were 70 studies of false negative on dynamic study for varices. Therefore, predictive value
and sensitivity were 0.92 and 0.57 respectively.

Usefulness of dynamic images for the evaluation of heaptic diseases was stressed.
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Table 1 Contents of materials

No. of Cases No. of studies
Non-alcoholic !
liver cirrhosis 7 141
Alcoholic
liver cirrhosis 17 2
Hepatoma 23 33
Total 114 201

Table 2 Scintigraphic findings of the patients
having repeated examinations

Ex ag;’l}:qﬂéitl{)ll negative 0‘;“?;&‘; 3: o Dositive
One 41 0 25
Two 15 2 10
Three 6 1 4
Four 2 2 0
Five 2 2 1]
Six 0 0

Total(cases) 66 7 41
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Table 3 Duration of visualization of portal vein and its branches in normal

cases (n=74)

No. of frames

Vizualized veins Total
IF  2F 3F 4F 5F more than 6F
Portal vein 29 14 4 1 1 2 H51(68.9%)
Splenic vein 7 2 9(12.2%)
Superior mesenteric vein 3 3 1 7( 9.5%)
Inferior vena cava 4 1 1 6( 8.1%)
Gastroepiploic vein 4 4( 5.4%)

# F : frame

IV, EEgflic>wTost

1) %HEE

O EHEBNCR T B PIRE O F © 58 o 1 i =R
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Table 4 Distribution of no. of initial frame of
portal vein visualization

Studies
31
30 —
n=51
20
9
10 —
4 4
3 —
- (1,
1 2 3 &4 5 &8 15
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Grade I
I
I
IV
Vv
2) #R
@ RFMFTH R HRR OCEA 2 W RIC D\
T
1145EGIR504] (43.9%) H3Bhidi R < fl &l 17
HY LzWEhic, TOMEIMITES b LM
N I500R4661 (92%) Wk, IMEEER & X# CT,
BHERWThy - HTLOFEFER I A,
FFEIIR—FINRERE L BT L 7cD R 2 HITH D,
Thb MERY TR EhT\v5, i, false posi-
tive 4 Gl 2 Bl 22> TCDE D TH
b, BOO2HIIALNRRETH -1,
FE BRI I B M EIMITRE O BWI AL & S27E
Bz & oBtR%E Table SicR Uiz, REIRME
MATERESHEAI36I-R336T (91.7%) MIELTH-
7o, BY o 34 1AM 2 oToE b
Thote, FiE BIRAEmFTERE ML 9 Fld 8
Bl (88.9%) MIERTHDH, MEIBWIZOWTOD
BONRLOITE -, BFEEIREIM TR ES 4 01
34, BBEEREIRMEI0TREEBES 2 3, FFEhR
—PINREAGER IS 2 I ThAER2TH - 7,
X, RERCOIEIMTHIFET DS Db bT
BhiEi{R TIER & 5l L false negative 133617
Holz, ThHOfERMG, BEGIRT5AE
1T B & FFEhIR—FI IR 4248 /2 %4 3 % predictive
value 130.92, sensitivity (%0.57, specificity i%

500cm®LLF

501cm®~1,500cm?
1,501cm®~2,000cm?
2,001cm®~2,500cm?®
2,501cm®L) |

Table 5 Comparison between radionuclide dynamic images and contrast angiographic
and/or CT in the diagnosis of varicose collaterals (¢) and A-P shunt

Angio. N\RL

Coronary
and/or CT '\

vein c. vein c.

Short gastric

Paraumbilical Mesenteric

A-P e
e Negative

Vel C. vein C.

Coronary
vein c.

Short gastric
vein c. 1 8

Paraumbilical
vein ¢.

Mesenteric
Veln C.

A-P shunt
Negative 2

33 1

24
11

3 1

42

MEMI614E11A 250

(47)
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Table 6 Sensitivity of radionuclide dynamic images in the visualization of varicose collater-
als (¢) among pathological conditions

Collaterals

Diseases Coronary Short gastric Mesenteric Paraumbilical sﬁ;ﬁt
vein ¢. vein c. vein c. vein c.
Hver drthotts  -(61%)  — A% —00%)  —-(15%)
live Srshosis  A0%)  —o-(37.5%)
Hepatomna —T%)  —(33.3%) —La00%)

No. of scintigraphic positive
No. of proven varicose collaterals or A-P shunt

Table 7 Correlation between the size of spleen and scintigraphic visualization of

varicose collaterals (¢)

collaterals

tg;igﬁég; ﬁ:ge‘;_f Coronary Short gastric Mesenteric ~ Paraumbilical (sf,ﬁi'ﬁls)
vein c. vein c. vein c. vein c.

I 16 4 1 5(31.3%)

Il 74 16 5 3 24(32.4%)

I 43 15 1 1 17(39.5%)

v 27 6 2 9(33.3%)

v 32 11 9 2 22(69.0%)

0.91, accuracy (30.69 T3 - 7=,

@ BEBFIREMTHBHEERZOWT
ZHREFOREIMITE, FFEIR—PIRE %G DO H
¥ % Table 61TR Lz, S EHIREMICHER X
hicg « ORBIMATE, SULFBIIR—FIIRER D
T, #FRBEGREOBEMAYRET. Zhick
5 ERBEMOBICERD D 0D, FHREIRAIE
MmATEE, 428 BIRAEIMTE OB CH&ER O
HRCH O REEEIRDbhithoT, X,
IR IR A B TR, FFBhAR—FINRAE S 235 H
SHIEFAEA D, BUuiHRARLE,

@ E & PIRRAE M TR & OB iz
VT

Table Tic7mn41<, Grade V2T o Ll
Bl TR HOBEELE T, FhUT
(Grade I~1V) Ti¥, £k X & fIFIMT8H
HERE DML S MBI RD bhich
7z,

VI &
1) ERM
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T, KEOEK & T B P I RER # IR A
Bl T8 SR Ehi (K.

3) 5B AEARMIE TR

B TR B E 2 1B S h, BEORKERIT
WARE D b N 58D LT H B, SEFIICE
B THLBOFEMRERTEhTw5,

HAERSE $46% H15



HBY ERE 1307

LT 6 M ESCEMRandd e wosnbelfIRLESA

"

VIRE BEifyimee EBTERRnedl war anaalolBTEIEE

Fig. 1 Normal case: portal vein is well demon-
strated on the 3rd frame (3F) after initial visual-
ization of abdmoinal aorta (1F).

FHEE (Fig. 3a) TREI 7v—amhbldy
v — aibie b BIEOA RN RE 5 e h R
EEBIRNEIMTEE &% 2 bhich, MERY
(Fig, 3b) i THZ S hic,

4) EEIEESARMIE] M 1T R

e ERED A1 3ED ARBRAYEVEL, HY

E, WEOMELR DA IEBDOARY L
DO FHTH 5.

BHE® (Fig. 42) TRE4L7v—ahbldy
V= ATl h, RS BBRICE 5 R 5 mhE
(REDERD, MEIMTHROBEEREDIML 6 7
Vsl BBl S hck b, BiEEIRA
BIMATER & 3 L mE#®Y (Fig. 4b) i THZ X
hic, ETLLRMRARLEESOLLWA, 2
KT EEEDNPDFE LT o e EFTH S,

5) 5REREIRE
ThzF R LB SRR 2 -T2 L

FEFI614:11 5250
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Fig. 2 Coronary vein collateral.
a Radionuclide dynamic images: Abnormal
distribution of the radioactivity at the site of
coronary vein (arrow head) can be noted between
the 3rd and 13th frames.
Decreased uptake in the liver is well demonstrat-
ed.

bt’ 4

b CT: Dilated coronary veins (arrow heads)
were confirmed by postcontrast CT scan.

UFRDOLWTHB, ~® 27 e € V{HEIZ6.4g/dl T
BECEmM2ASY, HMEYKRET 5B TED
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BoigE < Bebh, MERY (Fig. 5a) W THR S
hic, MERFHCHEBREREELEHLTVW2%,

SHBEFv v 27574 BT ESATEY,
EHiEHE 4 7 v —ab147 v — 4 (Fig. bb) 12k
WCERE O < BRI ERE 2 BRI S h T
WA,

6) FFEhAR—FIMRIGHE

HE i T ARE U RERIRE R & 2 S hpliE
EhibIFEOBHTHS, LBE2ERMICIEDA
BEXEYEL, 3EHOAR CHMED S
ngEb T,

By (Fig. 6a) TiX KBRS LRE3-CIthir
WCEESAEPR G, RRICPIR2 (R
Shtwa, FER—FIIRERE O LK ZEE 2 iHE
THLOTHSD., X, BEGEOAHE (Fig. 6b)

[T 0 EELETRneEd er snonafe§147H

el

sannaabelBIF

THRE 3ig3-1oee EALEV e bk wee

Fig. 3 Short gastric vein collateral.
a Radioiclide dynamic images: Abnormal dis-
tribution of the radioactivity just medial to the
spleen (arrow head) can be noted between the 3rd
and 14th frames suggesting short gastric vein
collateral.

(50)

v s7 77 1 Bifigic X % PR S o FE

b Angiography : Markedly dilated short gastric
veins are noted.

12xh, GELEFOSUSERESALNTH S,
B i T & hicmEREs (Fig. 6c) THEIR—PM
IREE#E (IR HEEM S hic,
Vi, # =

BE{&RIC BT A MIRR O P H#E Licoid,
19784 D Ramsby & L A fEFPB R TH 5,
Wk, IRRELCPIIRVEE AR L L TiliH S
hicE@HmEL T35, Z0#, 19794E1C Echevar-
riaENC LW v F27 7 71 lEfTRRIC L -
vELTiThbhcBEROFBHFTREO—2 L LT
WEIMTH O HE I T5H, L Lieh
b, Zhb@Eo#HE VTR PIIRR O IME S
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R E BT AR R R A S h T uw iz,
FoTEE, PMIRRMUEIMTSCBE LT, EY
1 & FFEEAETE 7 &1t 5 RE A OIERBBEOZH
HEFEREMcEEL, TEALREMAORE 7
v — AR B e B b A B L 2T, TEHT0
T4 R Sc L, I TTE D W SR VERL &
RAate, EEFCE T, 67 v —all kol
RAEBHE ERORE2ED3.I%CTET, oD
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Fig. 5 Mesenteric varices
3 a Angiograthy : On venous phase of selective
& 3 g superior mesenteric arteriography, varicose dila-
e tation of mesenteric vein can be noted.
he Wik il S8LETANTE e senafeliaBIT

TH3E 38503-v0oe ESEtAnrd wne sennlelBiteyent e . E

Fig. 4 Paraumbilical vein collateral.
a Radionuclide dvnamic images: Well visual-
ization of abnormal distribution of the radio-
activity suggesting paraumbilical vein collate-
ral (arrow head) can be noted between the 4th and
14th frames. There is marked decrease in uptake
of the radioactivity in the liver.

LR L EBZETR 3k wee asaadaTRESITV

b Radionuclide dynamic images: Between the
4th and 14th frames, abnormal distribution of the
radioactivity can be noted at the site of varicose
b Angiography : Paraumbilical vein collateral dilatation of mesenteric vein (arrow head) de-
(arrows) is shown. monstrated by angiography.

61411 A25A (51)
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V= aLITFE#E 2T, PIRETTERE T3\ T
Wk N < flow stasis IZ X % radioactivity o %
Wb srbotEL, TOREERYE 7L —-ALE
LT, SHIIEHTRD LRSI L BH
7z radioactivity 2358 b IS BN T o 7]

fElEL s UE6 7v—allbizbhic T,

QUM FT & 1o — 33 2SI B o i 2 D e

E%, HEIMITHBOFELHOIIEL L,
SCEEFEOBF LICEEA S TE, PR,

PREeAR, LERBRIEMAR, TA#IK, B X8k
HiH 2725, Smith & Selby? & (3 iZEEE 8k
DEIEHRICE TR EhC EHELTW5, &

FZoREoPTIIRORHFEH68.9% & filiz Hr<
EAEMzE ok, FIlROEL Mo Bk e L
KO EIZX2b0ThHAD LWET S,

(TR SATE AR e

¥ J.‘\

snsssn Ta3EIE"

PIRE Mg FENETRARE ane

Fig. 6 A-P shunt
a Radionuclide dynamic images: Abnormal
uptake in the liver due to “arterialization” and
visualization of portal vein (arrow head) can be
noted in early arterial phase.

(52)

W v+ 777 1 BhiEic 2 5 PHkR O T

b Radionuclide static image : Cold area can be
noted in the right lobe of liver at the site of
“arterialization” on the radioluclide dynamic
image.

b a2l
_ '3,.’
] " ,
R

¢ Angiography : Arterioportal shunt is demon-
strated. (arrow heads : portal vein)

FFER—FIIREHETH 50, FFBEGEOIFIE
BHEBZH~OIER1970F O FI %0 & i
¥ h, DBEFMREOBE SRk 2 A
RSB, P 5 arterialization DEE L
o ER ISR A2 EEIT X 5B, EiRmn
BERANOMPBOEM & BELERR LS DOTH
44, Stadalnik £ (1975) LN EEE - oAy
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H, THALIRFELT Wk oD UL 3h 2 )
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