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Fig. 1 Classification of Blood Flow (Left Gastric
Vein)

. Hepatopetal G. Alternate G. Unknown G.

LG# : Left Gastric Arterfography
CA : Celiac Arteriography
5Ma : Superior Mesenteric Arteriography

Fig. 2 Hepatofugal Group (LGA). Esophageal
varices is visualized, but left gastric vein is not
recognized. Left gastric vein keeps hepatofugal
flow.
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Barium 3E#R L OB TIT- 72, HEIMESE

BRAE T R FIBRR 2 5 KIEBR R~ ORIEIMITE & L
T, REHIRE, £BRIR SRusiR, ERiR,
M AREE, BTG, IR, IEmnEsE
BOSHEREE O HBUERE R H X, EBRRIRMECEAL,
BENRER DA B HIRDOEE DG THER 2 5L 72
(Fig. 1), CA » %\ i3 SMA TEBSIRVEEZ s,
LGA TRABHIRISER & U7 WIEF % & B HE M5k
# (Fig. 2, 3) LU, #iZ LGA TAEB%IRIEY

h, CABLUSMA TIIEEHIRLEE ST WE
Bl % RIFEMEEEE (Fig. 4, 5) U7, LGAB LU
CA, SMA O TEB#HIROEE S W 28 %A
AR (Fig. 6, 7), WTFhOEE THEBRIRDE

MITERE S & R ERITOR BT 2R

H#s=3E 30% 118

Fig. 3 Hepatofugal Group (SMA). The white
arrow points hepatofugal flow of left gastric vein.
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Fig. 4 Hepatopetal Group (LGA). The black
arrow points hepatopetal flow of left gastric vein.
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Fig. 5 Hepatopetal Group. Becouse of he-
patopetal flow of left gastric vein, left gastric
vein is not visualised by superior mesenteric
arteriography.
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Fig. 6 Alternate Group (LGA). Left gastric vein
(black arrow) is recognized as the hepatopetal

&
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flow.

Left
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Vein

Fig. 7 Alternate Group (CA). The white arrow
points hepatofugal flow of left gastric vein, which
shows hepatopetal flow by left gastric arteriogra-
phy.

Bko&EEOFEHE L, U LoEBHEIRINGT A
2 & Y FFEEAUMIRETLERERES 2 8L, BRAT
H, FrksgE, AERMREORE, MEEXEIRE - #
IRAEAR R, @rRFIRRE, ¥ & UEHERER % & mihE
M HEBRE 21TV, PIIRELEEOMITERE, 5/
SEFIREE D FEAE AR OV TRE 202 72, 1T
BhHE & R BRI IERIRE 2 et 9 2 - 0 ITEE
Meat U 7o 2220 b it e e BE M 1R & AT L 72 132601 &
% & URIERIE, B & UREREC L 2 8Btk
LHy ABBRIRMT AROBRIE D WT ST EINZ
72, #HEHLEEIX Mean+SD (standerd deviation) T
~L, BEERER tRE, YyBELXBW, p<0.06%
FEEbDEL.
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Table 1 Porto-systemic collaterals in 222cases
with cirrhotic patients

217(100%)
176 ( 79%)
122( 55%)

Esophageal varices
Left gastric vein
Para-esophageal vein

Para-umbilical vein 55( 25%)
Splenorenal shunt 38( 17%)
Porto pulmonary shunt 31( 14%)
Gastrorenal shunt 26( 12%)
Collaterals in superior mesenteric region 7( 3%)

" R

1. FEE AR BT RE S O fIEImITRE

222 D BRBMRIEFIIRER CRO B LHEEORY
AEIMTE 1X LGA O#BIRE T2 - BEHIRE TH
D, WHRETEESINE LR - 2flic BERIRE 2
wEant., CABLUSMA CTalzmiFE GETHE)
Mk e L CGER SN EBEIRILI7661 (79%) &
5t BEREEIRS12261 (55%), FEIEFRIRHI55H
(25%), EEEEKIT LGA T266 (12%), BEEHE
B&ix CA T38F (17%) R s hle, ERi#EIR~D
BRI T 6 12 fth o> IS AT 4 EL il v > 2331451 (14 %)
WWRD SN, CERIEEIRES > 5 TREIR~ O
BT % 78 (3%) 17z (Table 1),

2. AEHIRSE
EEHBIRCEL T, CA, SMA TEE#BIRVE O
AN ERE S W B ERIDLT66IERD > h, LGA TER
HBIROSFIRAENEE S N B ERISFITH D, W
NOEBE THEBHIRSEE I NERHECLIVER
IR A EHPET ZEFIEBFTH 7. wih
BT U E B EIROSER S LR WIERNIZ27HIED 5
hiz, EEBROMBAMAINCSELIcE 25, &EiF
MEMFEEIZ14160, 64% % &, KRIFEM BRI,
9 %, WA FMFEEESHE], 16%, MiKAREELTHI, 12%
ZHE®Twiz (Table 2),

D myiAm & EERATR

SR ER DR MRS 4%, SR M FTEE485%,
MG ALK, MRAHFR TS D, SHHE
ABELRERRED o, TR BEO R ET
PRI FEEE64%, KIFIFEET4%, W MFTHEE9%,
MEFEREHIIUY TH 7205, WTFhbEEERHDY
o Tz, IR % SESNLET MR EEs4%, KH
P FEES8%, W/ IMGtEE43%, MIFTAE44% &
BRECHEERERRD Rpodz. Child 3T,
Child B, CEfI»S @ EMFTEET70%, W77 RMMFHE
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Table 2 Clinical findings

Number of fce : Child’s
cases Agely.o) Bleeding classification
. 141 - A4
Hepatofugal G (64%) 54+9.4 33% B 164
C:i34 |+
19 Alls
Hepatopetal G (€ 9%) 4874 58% B: 3
/0 C : 1
R 33 All2
Alternate G (1‘6'%) 1+8 1 13% B 113
C 1o
. Al 6
Unknown G e 49+ 10 44% B:12
(129) :
c:9
*p<0.01
Table 3 Liver function
ICG Ry T-Bil Cholinestelase PT NH,
(%) (mg/dD) (g/d1) (1u/n) (%) (ug/D
Hepatofugal G | 36.8+12.4 ] 1.3+0.8 ] 3.6£0.5 ] 538163 61+14 ] 12052 :|
Hepatopetal G 24.5+14.7 0.9+0.9 3.9x10.5 6271212 75+18 9427
Alternate G 38.5+17.1 1611 3.7£0.6 524134 66+15 108+38
Unknown G 35.5113.7 1.4+1.0 3 88 1197 27x12 110+ 46

*p<0.01, **p<0.05

T66%, MM TI8% ERHEL LH 25D Tn
7208, SREFEMFEE ¢ Child B, CHEFI219% & 72 <
Child A EFIREEICZ { Bz (p<0.05) (Table 2).

2) IMFAE & FreEaE

JHERED L T 13 ICG 155t 2 485 14 11 e e
36.8%, KEFMEIMFTEE24.5%, WA IAMETEER.5%,
MFAEARESS.5% & RAF M MFEE L th o> M FEE X
FFHERE REF AR % 2% < W 72 (p<0.01) (Table 3).
BULFRAHES D ICG I5AMED i % Bz & 2 %, KAF
PEMFEE L ICG 1553 H30% A T 12 19F1 sR 1561 & 44k
DT8.9%DIZAR L Tz, mATPEMFEE & A rAm
TEEDEFISRICEEER > h -7 (Table 4),
Z O OIFEERE & @M 5T RE & SRS MR EE T by
B 72 & Z %, Prothrombin time 61%, 75%, Total
Bilirubin {&1.3mg/dl, 0.9mg/dl, Albumin {&3.6g/
dl, 3.9g/dl, Ammonia {§120xg/dl, 94ug/dl & EIT
PEIMBERE 13 SRIF M M SRR L~ BT REAE o R 4 % %
{E®7z (p<0.05) (Table 3).

3) IMFHm & REHIE

BEHINEOBRE L THER L & 25, Eif
myEEEx Ls 76%, Lm 21%, Li 4%, F3 69%, F2
22%, F1 9%, RC(+)88% & &EEABEBIRRES %

Table 4 distribution of cases according to ICG R;s

ICG Ris
(%)
<20
{n=32)

20~30
(n=40)

30~40
(n=63)

40~50
(n=45)

50< |
(n=35) |

0

[CTHep g
Alternate G

¢ E8d G
fZ3 unknown G

% ATz, KAFEMTEE L Ls 58%, Lm 37%, Li
5%, F326%, F263%, F111%, RC (+) 58%T
& D AT IR PR R IR E 11 4 2
wofz (p<0.01). MR, METTERORE
BRI O RS I R M B & SRAFF M M B oD h Ry
TIERISITH -7 (Fig. 8).

4) MIRT5 A & MEERFTR

CA THI:EBENR, RHFEIR, BREIRO MR
%%ﬁbtt:%%ﬂﬁ%,%ﬁmuﬁﬁﬁﬁuﬁﬁ
o o, EBEIRKITEF LA C2.4mm TH D,
DO MFFC L CIEF 2 % < 5 mr(hmmm
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Fig. 8 Esophageal varices

Hepatofugal G. Hepatopetal G.

(n=136) (n=19)

p<0.01

Unknown G.
(n=27)

Alternate G.
(n=33)

L : Location
F: Form

Table 5 Angiographic findings (Diameter of artery)

Common Hepatic A.

. (mm)
Henpitﬁflugal G | 5.1+1.1
Hip_ftlcépetal G 5.3+1.0
Alrtle:rg?te G 5.4%+1.1
Urrl]k:ng;vn G 5.3t1.3
*p<0.05 -

Splenic A. Left Gastric A
(mm) (mm
6.5+£1.3 2.4%0.5 —'
6.1+0.7 2.7x0.6 —J
6.3+1.3 2.810.6
6.8+1.1 2.7£0.6

Table 6 Angiographic findings (Diameter of vein)

Portal V., Splenic V
(mm) (mm)
Hepatofugal G G
n=141 14.7+2.5 —I 11.7£2.9
Hepatopetal G 16.152.2 10.7£2.0
g +2. T+2.
Alternate G
s 15.4+1.9 10.5=1.9
Unknown G 15.9:2.0 12.042.0

n=27

*p<0.05, **p<0.01

CA, SMA TH7-FIIRE, ZABEIRE, BBEIREOL
ik, PIIRE SR MFEEE14 . 7Tmm, SKAFEMmFEE
16.1mm & KFFEMBEEIEE AL, EFfHIRET
WEAF I FERET . Tmm, SREFMEMEREES. Imm & A
PEIMPEEEDE B IC A 2 & 9538 & e, LGA 8R4
THI BEBIREORKEOLI T, SORHAERT
HFEEZEx-o7 (Table 6). EBEIRLASO 2

Left Gastric V. Esophageal Varices
mm %mm)
7.7%£2.2 —| 4.0%1.1
5.1+£0.7 —I 3.2+0.7
5.9+1.3 3.7+1.1
5.5%£0.8 3.4+0.7

EEIMATRE O HBISEE O L T3, B BT SR,
EBIROBE W ER B v, ST R
WEIRH65% &, RIFMMmMER LV EHETH-oT
(Table 7).

5) IMERAAmE & drhraRE, MHREsE

5 o B N S o Fe 8 T, 3 A O R 34
mmH,0, R MEEE341mmH,0, 77 M IFi301
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Table 7 Other collateral veins

Para-Esophageal \

Hepatofugal G 3
o141 91(65%) j

Hepatopetal G p J
n—19 3(16%)
Alﬁ‘iggte G 17(49%)
Unknown G
LY 11(41%)
*p<0.01

Table 8 Intrasplenic pressure and weight of spleen
(Operated cases)

Intrasplenic

Pressure W(ei if

(mmH,0) g
Hep_atofugal G 34467 | 425 +187
Hepatopetal G 341 =41 340~ 139
Aﬁrnate G 30163 339+ 162
34659 508 +242

Unknown G

mmH,O, IMFAIHEE346mmH,O Th h ZEERT -GS
RERBE SN o e, T OB MM E SO I,
BT, EAFMMmMEEE425g, RIFEMEEE40g, W
MIFEE339g, MiETIARES08g Th D EEE XD o
7z (Table 8).

3. = BEIRILET 7 A & & sy

WERE F BRI OO A R AR LR D Vv T 132
BIZDOBTRE L CaTz, RIS T O R E Sk
HRR % B2 &R MR T1336.4% Ol &
EHREOEBRSR S iz, RFEMAEE I
6.7%, WA MIMFEE T@}11.8%, MHETBEEETIR
13.3% DREHINEEBETH - 72, Rz
(SRERERIE 72 1 TI5HI 148 i BEm R Dk % B
THEY, EFEMEKR L D EEC RIF2NEHNET
HoTe, RERECRERELNARR 2RS¥ 2
O ECRATIEIMGTEE, WA FIMEEE, (5 ROIEE S
T2 EERIRE O ML 2 57008, EIFHEIMm TR
D5 b REMIRIE I RRBLRIE % 0 2 72798 7 B18.9%
WRE AERIVEOEBES R S (Fig. 9).

4, MEERIE SR T A 7 MR PR M T B e s (L
WA B 1 R B &R REAT L 72 200 o M {7 B e s
b & FHRR &2 U - (Table 9). fE# 1 5 & 5
5 IATRlT, RAFMEMFTEE, WAIMEEE, matrHe

Gastro-Renal S.
Spleno-Renal S.

Para-Umbilical \/

38(27%) 31(22%)
2(11%) 6(32%)
7(20%) | 9(26%)
20 7%) | 9(33%)

Fig. 9 Result of sugiura procedure
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100 \
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N Unknown G (n=15)
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50 \ Altzrnate G (h=17)
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Before After
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ThH D MRAERIEOBERFTR I AN o7,
HEB 6 2> SHEF] 9 IXMTRTEATHEIMFEE T & - 72 25174
I37E BEIROSRAFHEISE & 72 > T B D B8 SIRE 0O 8
BHEFZ A TR, EFNL S ARG5S A FT AT
MFFET B D WA B EIRASEIF LT 5 3 v i3I F
THTH - 72 h, Wit OERE THAEHIR, BEE%
0D S NRBHIVEOEBHRE LA 5Nk o
7z, JEGILI62> & FEFI20 13 AT A HIRE OB 0
HSNTZH, METI PR R TH Y, Hiko
& TR AETHIRVE MR, AR S 2 v i3
MFETHTH Y, FREFHR BSEOEBIED >
o,
z =

1) FHEE SOt RIEEIVE ORI M T
FINREFUEE O RIRINITE R Sk bz > TH Y,
T ESEL <, ZOREIMTEOR Rt >
BT LWL ELETHERL S5, REBRIREOBRE
Fiirgs, NRESENEEER Y E2Tbh, 20K
BRE CMES N TV S, AESIRELA OIS
1736 % 518 LB R 2 Mt L e sRE 3w, S
REIIC B & SMERIMITROEE L 2 0B 242 =
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Endoscopic Findings

Table 9 Angiographic findings and result of operation

Before op. — After op.

Angiographic Findings

Before op. —

1) K, I, LmF2 (—J Hepatopetal
2) K.G. LmF2 =3 Hepatopetal
3 Y.N, LsF3 (= | Alternate

4) N, H, LiF1 (-1 Alternate

5) M,T. LsF3 (— Unknown

6) K.K, LsF3 {— Hepatofugal
7) K.D, LsF3 (— Hepatofugal
8) H. T, LsF3 — Hepatofugal
9) U.O. LsF3 = Hepatofugal
10) A A, LsF2 = Hepatofugal
11) T.N. LmF2 — Hepatofugal
12) T.K. LsF3 — Hepatofugal
13) S.S. LsF3 = Hepatofugal
14) H. S. LsF3 = Hepatofugal
15) M, K, LsF3 = Hepatofugal
16) T.Y. LsF3 LeF Hepatofugal
17) T.S. LsF2 LsF1 Hepatofugal
18) M.Y. LsF2 LsF1 Hepatofugal
19) H,. M, LsF3 LmF Hepatofugal
20) S.F. LsF3 LeF1 Hepatofugal

L h,
Mz 7z,
FFag

EEfrRERIEEL O

FINRFE JUEAE DB R GHEC B D L B 2 RS

HIRIATRE DHEE 2 17

EMEEF TR & 2%, EREIRIE LGA TIRITH

CRIFH) wER
SMA T#ITMHE GEITME) 1

MRS
pGiNA

ENBOEFUNRLZTTCAB LT
SN BRI TI% IR

& iz, o 2 I I TRE O SR 13 55 Rl ER kS5 %,
BRI %, BEEREEL12%, IR % TH -
2. FIMREE TOAHEE OO =R BRI m T RS OB E B L T
BEBROBENR SN B,

7= B R AT R
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Collaterals Period
After op.

Hepatopetal 3Y. 6M.
Hepatopetal 10M.
Alternate | 7Y. 4M.
Alternate Para Esophageal V 2Y.

Hepatopetal 1Y, 10M,
Hepatopetal 4Y,

Hepatopetal 5Y. 3M.
Hepatopetal 2Y. 2M.
Hepatopetal 5Y.

Hepatofugal 5Y. 11M,
Hepatofugal = Para Esophageal V 5M.,
Hepatofugal | Para Esophageal V 1Y. 9M.
Hepatofugal | Para Esophageal V 2Y. 9M.
Hepatofugal | Para Esophageal V 4Y, 11M,
Unknown Gastro-Renal S. 3Y. 4M,
Unknown 5Y.

Unknown 3Y. 3M.
Alternate 3Y., 11M,
Hepatofugal 6M.
Hepatofugal 11M,

Tl RO T & OWEE, EAFHEBBIRET9% IR
E—ELTH Y, B
72 FIBRILT T B f%of%m?miﬂm&ﬁn%&

1S EORE & I

TwbHDEFEZ LN,

72 B EIRIE 77 1A 31448 ¢ R EaMBIMITEE O
HEELRS L, MRAHETHE

s T % LARBEE TH > 7283,

yi5k o=
Dotz

MATEEDS+53

A
%LE"/

Bk - B R
Z DD MRS
B, BEEBIROSEEICERRE LR
MFERIAEE I ERRERIS% < CA THIE]

BT shio oz Ezohiz.

pi=8:ivg

o
2

WBIL T, 1974EH S R MRE IR L 0 AT
REZSEFIS2BI 7245 (87.8%) & L, 197944 & [d]
B R PIIRE B AT R X 0 2 B & IR & 4450 H 4241
(95.49%) W=D L ELTB Y, SHOMFNOER
IR SRR L DV EEE L > T, Zhid
iR FIlRSE O B EREE O EELER L W» D REOE
CEBZHbDOTHBD EFEZ Tz, 1980HE ST ERE
FFFIIRYS 52 D #RET A B #iR66 . 2%, PEIEHAR27 . 7%,
%%ﬁ%%,%mﬁ%%mj%mﬁktbfﬁb,$
B DRSS ER T R AR AT R & 1%

BE R, &Y EEMNGEWFIIRMTEE %%Tu

#Ez2 5N ARV EM RI FARER % A7z Al
BIIMATEE Dkt T37HIF3061 (81%) o mAF AR

EAERIR IR AR RS © % RIF A
CTHBSEENE L, RERIEREESOS VLEE
myEdE, WARNFECEEEC RS>, RERk
i L A EEIRIE, PIRR &L RTERR & B ST
R THENCRBREAELTED, FIIRELEREDR
TEEE B TR BERERL TLEDTHL I &
Ezont,

LIRS O R E > & HIBIM TR & RI25E, &
AEEIR, TEERRLERSIRAORBIMTEE S
KR »oNS Z Lo, BRESHFIIRERNS S »
NS CRR R 2 (T T 2156, ERWESEIE
FIDABERRICKE RN E TR H D EBELL
BEThddEEL N, R REEEEIRT 2855,



40(2166)

2O &S BT 2 Uik, %Y 2»EGFE T2
DR OMITHRICEE L, MESHRCERL T3
THAS LFEZ e,

2) REHIEREHAREIIOLT

PINRHE TUAERE OO IMATENAE 1, 12 PIRR I EE o0 BFAg ~
DFRABHIHIE T 72 012 FIBRIAHE O — 5 o> HIEN M TRE
ENLTLEAEYD, %0O—moRasiim = mm+
% &9 Backward flow theory®' Tl 5 T X
7eo 1973 EHMIS 'L, SO ESCHBWT A-V anas-
tomosis BIAKERHME) & BRIBIR & © WA+ 5 M S
HBEEICHEINT 3 2 LS RERIEOREORE Wi
bDERKL T3 &+ 5 EERO Hyper-Dynamic
state HEREL T 5, Bx 8SEEESHAEYS
FRBHESI O MATENEE % MEEZ TR L & 2 5, %
BEIREDPIIRE & 0 Sk o 72 8 BRI 5T AR I
EETERIZOBIEE T, BRBMREL DRAT A
WESEE T 2 2 L AAEHIRE ORR O AT
b DEHEL TLBERMZL RO EEZ Sht.
B L#8D Hyper-Dynamic state K88 7 i3 Bi IR M55 &
BHEMLBRE LK T2 TH 25 &£ FRELESHIR
BIEH U TS, BEREHIREESGIO % SEIT
TSR T BBIRE OGRS <, SRR
AR B D 2 7 S SREFME M FEE T2 B BIIRER O AV
VLB SN, ko> TH LD Hyper-Dynamic
state IRIEETFETEL T, RERIREOB AT & LT
DGR RBIEE S LBz ot EEHREOL
B TR AEHINESEPIAES % 5 3 @i g
FICERBIRORSER 2% D TEH D, AEER
BOBAHRT L L T30 0 £ S8R % 25+ 2 ik
DEEPREVEHEZ shi-, MihMIRECEL Tt
7 MR DS O MR LR R W 2R L T
WizLS, BRICAKEREVWE Rt L L
FPINRIERER O MEFH 2R L Th 5 &, Stk
MF#E102mmHg ¥ & UR 5 [ 1 R BE97mmHg T %
D, REEIMPREE114mm g, MFFAEEEL12mmHe &
DARWIMET®H o 7z, FIIRIE & MLFE & OFRIZ DT
FELES LV L DG b RSN 28, F—EHCifh
FIORIE & MUE DOBEMR % Rz & 2 5, [ME A5 Bz
REASSTEVERINS K Bott:. SEORIPERO A
BEfRF DML i3 & BEF49120mmHg Atk L2037 <, F
HRHC BV TR M SRR o PR E 25/ 75 174 I 3
B, MWL D& <, KEMEITREEOFIIRE b 5
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Angiographic Study of Hemodynamics in Portal Hypertension with Cirrhosis and
Evaluation of Esophageal Transection

Ryo Nakanishi
Second Department of Surgery, Juntendo University, School of Medicine

We studied portal hemodynamics in 222 cases of liver cirrhosis with esophageal varices, using

angiography. We also studied the effects of esophageal transectioh from the hemodynamic aspect. The
cases were classified into 4 groups (Hepatofugal G., Hepatopetal G., Alternate G., Unknown G.) according
to the blood flow direction of the left gastric vein, obtained by arterial portography. The degrees of
esophageal varices were more severe and hepatic function poorer in the hepatofugal and alternate group
than in the hepatopetal group. In the hepatofugal group, the left gastric artery was found to be narrow
while the left gastric vein was enlarged. In liver cirrhosis, as hepatic dysfunction progresses, the blood

flow in the left gastric vein may change from being hepatopetal in direction to the hepatofugal or
alternate direction, and the esophageal varices may develop. The contribution of portal blood was
considered to possibly be larger than that of gastric arterial blood as an aggravation factor of esophageal
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varices. Remaining esophageal varices after esophageal transection were observed in 8.9% of cases in the
hepatofugal group. In other groups, there were no remaining varices. According to postoperative angio-
graphy, 90% of the effective cases in the hepatofugal group showed patent paraesophageal veins or
gastro-renal shunt or hepatopetal flow in the left gastric vein. This was considered to be important for
reserving collateral veins, other than varices, to prevent recurrence postoperatively.
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