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Angiographic Study of the Porto-Portal Shunt in the Superior
Meseteric Vein and/or Portal Vein Occlusion

Mariko Kato, Hiroshi Shimizu, Fumiaki Uchimura,
Takaaki Hosoya and Kohichi Yamaguchi
Department of Radiology, Yamagata University Schonl of Medicine

Research Cord No.: 508.4

Key Words: Angiography, Porto-portal shuni, Portal vein
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Porto-portal shunts were analysed angiographically in 9 patients with the superior mesenteric and/or
portal vein occlusion. Based on our angiographic observation and anatomical consideration, we classified
the porto-portal shunts into 6 pathways as follows.

1) The pathway through the inferior pancreaticoduodenal vein to the superior pancreaticoduodenal
vein along the head of the pancreas.

2) The pathway via the epicholedochal venous plexus along the bile duct.

3) The pathway through the inferior pancreaticoduodenal vein via the superior pancreaticoduodenal
vein to the epicholedochal venous plexus along the head of the pancreas and the bile duct.

4) The pathway through the right gastroepiploic vein to the left gastroepiploic vein along the
greater curvature of the stomach or through the omental vein.

5) The pathway through the short gastric vein to the coronary vein along the lesser curvature of the
stomach.

6) The pathway through the transverse colic vein to the phrenicocolic venous plexus along the
phrenicocolic ligament. The name of the phrenicocolic venous plexus was proposed by authers.
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{ porto-portal shunt DA LNCTHZ &
TH5,

i, BEIR O 2o A2 i 35 < porto-portal
shunt ZEECES @BATE D, HREIEDR
U,

2. MREFHE

19804E12 A 5198248 1 A & To i, ILE
FEE M B R B AR ST T IR I S B A M AT
L, LIBRMEEIRS & OFIRARICAZED 5\ i
EEEZED B b porto-portal shunt DI %725
TIERID 5 b, BIfTE O RFEIFRFIC 572
G287 O EMIZ W& E L (Table 1,

FIlREE H & LT, TRl mRE 75V
F4 v E, 20ug 6w X %8 B R EEARFTIR
%% (LUF PGE,-SMA &Bg3) %, 2 flicpAZEA
N—v AT —TF AL BEEBEIESIRF RS R
(LLF Balloon-SMA & B&3) ®REfT L7,

PGE,-SMA ©#&, ##10ml 5150ml ©0FEAT
6% er7 74 vEERL, BY 1% 7THMH,
2 Mic 1 ok 4B, SHOBEOBEELGERE ¥
ToTu 5,

Balloon-SMA O ik, FlicsEET 5,

I E @

9 FEFIOMER %A, Table 11Rd, D5 b, 3
7l (B#, BEo > MlRME, FERE XFMiacHk
RBLLA, 6PIERRZHTH S,

RFAIEAE, 40IE2RTH,

UEFI No. 2) B, 61, 3

B R A e e T R R % £ - o faM]
HFEZE A5, Borrmann 1T B EfE & 2H L
fc. PGE,-SMA T¥, LR+ 3R #IRE 0¥ X
h oMk ELCAZEL, BT HBEEHK
o L TPIROE R 2 3 EFETIe BT LER
P PR EE -~ & Bt A3 % epicholedochal venous
plexus &7 (Fig. 1),

CE#I No. 3 FEs, 59, =

HEAERNER L D, RF7 7 —¥EIE,
FrEEE A B LB g tz, ERCPICT, #&
RS O iR ok MR A L R T O HEE X R DMK
% L2 Lic. PGE,-SMA T2, BBIRERER
CPRISESWCBAZEL, TR+ 3EB8IRs O R

887—-(13)

a. PGE;-SMA.: The portal vein is occluded just
above the entry of the superior pancreatico-
duodenal vein. Epicholedochal wenous plexus
bypasses the occlusion (=).

EPICHOLEDOCHAL
VENOUS PLEXUS

,,
4 SPLEI!IC V.
ﬁ.\\
i,
H/ A%
< INFERIOR MESENTERIC V.
AN
SUPERIOR MESENTERIC V.

b. Schema of Fig. 1a
Fig. 1 Case No. 2, Gastric cancer (antrum), 61
year-old male.

Eicif - T ETL, EETZHEBEIK, b1
epicholedochal venous plexus % 4 L THFFAFT
AR~ & Wi A3 % porto-portal shunt % @iz
(Fig. 2).
CEE®I No. 7] HijE, 468k, 5

ERCP CEX &Mz S b, EESIREE T
ARRFEINR, B+ iRIBENR, R iR EIAK,
HRIEEIRCERTE R R, B oA
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PGE,-SMA. : The portal vein is occ}uded just above

the splenoportal junction. The contrast media
from the superior mesenteric vein bypasses the
occlusion through the inferior pancreatico-
duodenal vein via the superior pancreatico-
duodenal vein to the epicholedochal venous plex-
us (=),
Fig. 2 Case No. 3, Pancreatitis, 59 year-old

female.

PGE,-SMA. : The portal vein is occluded between
the entry of the superior pancreaticoduodenal
vein and the splenoportal junction. The distal
superior mesenteric vein is narrowed. The pan-
creatic arcade bypasses the occlusion (=). In
addition, the collateral pathway through the
right gastroepiploic vein to the left gastroepiploic
vein and through the short gastric vein to the
coronary vein is seen (P).

Fig. 3 Case No. 7, Pancreatic carcinoma (head &
body), 46 year-old male.

EP[CHOLEDOCHAL [
VENOUS FLEXUS

— ]

HARFMM QML H% H18

a, Balloon-SMA. : There is a severe stenosis -

between the entry of the superior pan-
creaticoduodenal vein and the gastrocolic trunk.
The collateral pathway through the transverse
colic vein to the phrenicocolic venous plexus is
seen (=). In addition, the collateral pathways
through the pancreatic arcade to the epicholedo-
chal venous plexus, and through the right gas-
troepiploic vein to the left gastroepiploic vein are
seen.

WM

<(|RTM. V.
sulc Y,
._/

/-—-_4—-'-- /_

TNII!S\U»E
coLIE V.

\ SUPERIOR MSENTERIC v
mrmpumnthj/E?%/

b, Schema of Fig. 4a

Fig. 4 Case No. 9, Pancreatic carcinoma (head),

80 year-old female.

Fiz, BKRERIRD DEREEIRICA D,

JE 53 % BERE & 28 L 7z, PGE,-SMA <&, i+
i ERIRER 0 5T & AR A T & o R cPIlR
SEAWPAEL, TH-+ _i8B&IR» S LR+
MBIk~ & A% FTEE pancreatic arcade O FEEEH
EP- sy Aol

=
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Bz B #ikH b B RERBIR~ LA T 5 B
5 &Ko (Fig. 3),
CRE®I No. 9] BgjE, 80&%, #

MRS e T, JiE+ 8RR, SR+
ZIEEER O W2 A R D TR AR & BT LA,
Balloon-SMA T3, bR+ 48BEIRE 0 &
B s B aelikErpl 0t & oI RE OFIIRSs X Uk
BREEGRORELD Y, BITEBBIK? L
phrenicocolic ligament 1277 5 BlR#E % £& T [ #
fR~ & A5 ERAERAYTH %S, pancreatic ar-
cade, epicholedochal venous plexus, B A&k
TR LBES LAl (Fig 4,

4, £ ¥

ek, LBRIBE#RS X OFPIRAE O EAZEICE
“3 < porto-portal shunt %, cavernomatous
transformation®® & L T—#E & h T &%, Lk
L, SBFEMaieES UPIRSEAT-O5 T S h
X Hiinoicd BT, e PINREAZE O #EE

SUPERIOR /
!: FESEIITIRIE\!‘ / ’

. CHOLECYSTIC V.

. EPICHOLEDOCHAL VENOUS PLEXUS

. SUPERIOR PANCREATICODUODENAL V.
. INFERIOR PANCREATICODUODENAL V.
. GASTROCOLIC TRUNK

. RIGHT COLIC V.

. RIGHT GASTROEPIPLOIC V.

. LEFT GASTROEPIPLOIC V.

. LEFT GASTRIC V.

10, RIGHT GASTRIC V.

11, SHORT GASTRIC V.

12, TRANSVERSE COLIC V.

13, INFERIOR MESENTERIC V.

14, FIRST JEJUNAL V.

Fig. 5 Normal anatomy of the portal venous sys-
tem
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RO BIKEDOREXFEL <MD L ENREER
o TETWS, —7, RBFHRRMEDRKIEME
wx LT, RN IEO 5 ZRIEYE T e £ hN
fTah 52, Table 1 IK/RL 7 X 5 7x porto-por-
tal shunt DEEFNZ & - T, & OFMILKE InfElk
FEbATWS, FHEEIEI X b porto-portal
shunt 2E% & hiug, FROEZEABCED LA
HIFRL I 2 ATEEESBEVHDTH D, 0
L 5 iefal %l B fodicd, Mnicsit 5 por-
to-portal shunt DB EETH 5,

Zofodiciy, PIIRRICET B RHIEERE D
#e, mMEEM Y 5BREPROBESMAT
BB,

i’ﬁﬂ!ﬁ®ﬁ$ﬁﬂ DWW TIRE S OB|EDH B

, PIWR 3= 28 4 4w B L T ik Sedgwick &
Poulcmtza s7, B oo 8 Ik i BY L T ik Géthlin
B, JED 5 « fBE O EIRICEI LTI Fahim 519
2, TORLMEY LTWADT, ThAbDIER
YEECR DR EE L LR AR ERE
%, Fig. 5WRT.

B> 5 #iflik, epicholedochal venous plexus
(Fahim 5'9® plexus surrounding the extrahe-
patic bile ducts, Reichardt '#® choledochal
veins & F—TH 5 H, epicholedochal arterial
plexus® o [ 4 #lk & - 5 BIR T, epicholedo-
chal venous plexus & Li2), bR+ 18157k,
TR Gk, ETREREIR, ZBEIRE 1
i, @&AEEBRRY, BolEik (B
MR, A EEIk SEBIK EBEXBEIEK, £B
FAIE IO LG 0 45\~ porto-portal shunt %
R 5 ko, EBBIKEHEBIROBRS VS
FRIEE 252, AENTRRVOTHELR—E
LTERREIRE LTS, chbogiEo 5 b,
HEooyaei LTPRkRIC 2 20BOEET 2
3 o3, porto-portal shunt & LTHEL T 5,

#atst g & Uiz 9 fEFI (Table 1) @ porto-por-
tal shunt Z#H L, %o 6 FkicKflLiz (Fig.
6).

B 1 BEEEE R 5 BT, LIBRBIER S
% pancreatic arcade %/ LPIRAR~E A% &
% (G No. 6, 7, 8, 9.
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PANCREAT ICODUODENAL V.,

EPICHOLEDOCHAL VENOUS PLEXUS

PANCREATICODUODENAL V. ~ EPICHOLEDOCHAL VENOUS FLEXUS
GASTROEPIPLOIC V.,

SHORT GASTRIC V. ~ CORONARY V.,

PHRENICOCOLIC VENCUS PLEXUS

TN B W R e

Fi

g. 6 Six types of the porto-portal shunts as-
sociated with the occlusion of the superior
mesenteric vein and/or portal vein.

BB 2 D REIR S BT, PIRAR S S epi-
choledochal venous plexus % 4 U4 FFA FIIRE:
~EALER GES No. 1, 2),

RERE 3 | ERE»SRECR > &K, LB
I # JRk »» & pancreatic arcade, X 5 IT epi-
choledochal venous plexus %/ L FFA PRk
~E AL (BEH No. 3, 4,5, 6, 9),

R4 | BOARBB > &EKc, LBREESIR
2B B AREEIR D 5 \ KSR E A LR~
EAB & (FEBI No. 7, 8, 9).

RERE 5 | Bo/Bn ) BT, BEBR,»SE
BEIR, S ORBTRERE N LPMRASA~EA
%k (EBI No. 7),

# B& 6 . phrenicocolic ligament Iz ¥ 5 % &
T, LEHESR»SETHEBBRCAD
phrenicocolic venous plexus % & TR # I~ &
ABEERE (FEfI No. 9),

phrenicocolic ligament IZi8 5 &l 2T
EFA~FR b Fe#kA 7 <, phrenicocolic venous

HABRFBART M B43% 578

plexus &8 L1z,

EQERDFES oz, PUROMAELRLL &8
BeBlEL TR Y, PIIROAMICA S ER & =0
CABRER ST TELD LBRL2T .,

BRI A B EB i, BIES « %S 5 8%
DTS, EHEIRBEIRE b EBoRECE
epicholedochal venous plexus (¥8%% 2) 2%, F
JiE+ 38 BB 1 ik % & T B 28 C 13 pancreatic  ar-
cade % & epicholedochal venous plexus (&: %
3) B, ERIRIBER & TR 18R 5IR &
DO HEDEA%E T pancreatic arcade (B 1) 5 X
Uf pancreatic arcade » 5 epicholedochal
venous plexus (8% 3) 2\ FET 5. PURKE
L EEHEERIRO LM REAE T, 2BBIRE 1
BETHTHEBHIK: OWE YA L T pan-
creatic arcade > 5 epicholedochal venous plex-
us B THEFAMIREE~ & A B BRI RET S,
T DRI, & ZRIR LA 9 ERNI R IRd o b,
Reuter DB EK Sh T\ 5,

IR FEME T o FIIRPY [ e < 12 B =38
Bdik & b LI CRAEAY i LR 2 B3 R83E T 5
T EDEL, BTG BB iR IE IR &
THT_HEBEIR: OB CHEY R LER 1 3
L ORRRE 3 RETH T LA, IR T,
Wit el EIR A B AZE I h 5 L FEXh 5
2, BERYEMRD BB, WIShhidiy 5l
TBREERTH L0 LEbh 3,

ERANC A B &Rk, BRIk B ERER S
IThs, BEERBIRZEAZRL D EBOPRE
HHAZTRREEMORKITIEE L i, Lol
BRERBIRSERAFIIRE~BEEA G HAEE
BPOTOPIRAREAZE DB E W, BBIR»HE
Bk, BEREIREZ A LEFAPRE~EAS
EBLPFEEIhE, WELR, Z0X i REIFKRD
HE TV, BREIREIR & BITR BRIk & oMo
PZETIX, BEIRICE D 5 B & L T8 AWk
BHBHVCAKEEIR (BB 4) ¥ 3BT B BIR
%+ b phrenicocolic venous plexus (8 6) 235
2L, BERAZOFEC LY, EEHR,-SH
AIRER (BERE 5) 2 RBIR L& CPIRAEA~L
A%, SLIHAESBITERRIRE cRE, B
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Fig. 7 Case No. 6, Pancreatic carcinoma with
chronic cholecystitis. The portal vein is occluded
between the entry of the superior pan-
creaticoduodenal vein and the inferior pan-
creaticoduodenal vein. The pancreatic arcade
bypasses the occlusion. In addition, cholecystic
vein bypasses the occlusion by the secondary
anastomosis with the pancreaticoduodenal vein
(=).

BRI E D 5 FE & LT B ek (RERE 4)
DHDFEET S, BRREIR L O TEOMIRAR
o _H BRI EIR O LB cPAZE T, DMEYKE
CH OIS BRHREROBRYE %ML T
phrenicocolic venous plexus #> 548 B #fik, &
REIRZ B CPIIRARA L AL BRI RS
By, BERLIn,

BE®D 5 #ki, cavernomatous transformation
YT HETR®RO 1 2& LCREBI s Z &2
93, ERTIAMMOFIRGR & OYFIZL
CHRARIZ1I SO EZHELTWBDART,
porto-portal shunt & L TIRFEZE LI WEE 2
5, Ll, Bo 54 & cHtBBokE LM
EVELLBECHEO 5 ZBWEH s & 2 1T
LRBAIE, %hbokEwe ki L TPk
R 2o0RERETHZ LD, B0 5Bk
ENTHER HFE SRS, aRAITE, BER
D 5 kAP LT\ i 1 GIGES No. 6)T, B+
ZIRIBENR E OWE A LIEO 5 MR E & TR
HFREL~ & A B R 2Rz (Fig. .

porto-portal shunt #5558 L
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Ti¥, Balloon-SMAY®2F <hT\5,
5 #& @

1. EBRBEERIR > HFIIRA BRI 1o B B D
EA#E1 %3 < porto-portal shunt D 9 FlA#HE L
ool

2. porto-portal shunt %, Ko 6 FERICHFI L

1) ERRIEEIR— TR+ R B#ERk— LR+
—iREEIR— IR R,

2) P9k A& % — epicholedochal venous plexus
—>HEFFAFIIREL.

3) ERRIE#R— TR+ B E#IR—> LE-+
— 5 5 ik — epicholedochal venous plexus -»
FHFPFINRE:.

4) FIBHEEER— B ABEIRD 5 VXK@
d

5) BREIk—E 8 k- B TIREIR - PR R,

6) EBMBEBIKR >-BTHEB &Ik~
phrenicocolic venous plexus —> [ E k.

phrenicocolic ligament 2 5 BiR#E I\ T
VI ¥ 7250H 7 <, phrenicocolic venous plexus
Eapfa L,

FRITOERR, EMSTET A 2 Q566 HARIEF B

LR AME &I CRE LI,

X @t

D) fpkigEk, mEEET, AKEE, WnoH—H
EAN— BT —F AERIC X B E EBREIESIR
PIRR:E ik DA A, RERYE L IBMESHIRFIIR
A L o, BAERSE B
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