Intrahepatic Peribiliary Capillary Plexus in Livers
after Transcatheter Arterial Embolization Therapy
and Various Hepatobiliary Diseases: A
Histological Study

B&5:jpn

HhRE

~FH: 2017-10-04
*F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/8532




276 SRKFTLEFLME BI03E 25 276-202 (1994)

© b B E SRR BB X O T — 7L BT B IR 22 4 i
WEATBNC 34T % I PR T8 BB 1 8 3 O FR B Rk o e

SRAFEFREHRELHE (XL B8 I8
SRAFEFMFDEHHE (6 PRR-HD)
NN/ i
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L2REEYR L. WEBNE X, BELEETCRUELL # = — vIRICETIT 2 P& Sum BELTOMME X v i
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EE1200, [RAEVERHIERFEZE (primary biliary cirrhosis, PBC) 204, FZ&M (LM B4 4% (primary sclerosing cholangitis,
PSC) 661, &5 7 — 7 MEFFEIRERM (transcatheter arterial embolization, TAE) FEfTHT#IARRE33%1, TAE JE{TATANA
B E4l) © PBP OFE(LZBELIRER, PBP X2 ORERIC L h A& < A8 (SR, FEEH, nERdH, FEm) sy
BT, KERLZ, PBP ABOMEDEWILILE, Wik IORMBOMBE MM EEE L, FREEEORESE
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7o, Lk, PBP e M OZBEHEREE CHIBEEFRELEEL TR« DRNBERT ZEAH O &7 » 7. #12 TAE 1325F
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Abbreviations : ABC, avidin-biotin-peroxydase-complex; CBD, common bile duct; CCC, cholangiocellular
carcinoma ; DAB, 3, 3'-diaminobenzidine ; EBO, extrahepatic biliary obstruction; EVG, elastica van Gieson
HALI hepatic: arterial infusion chemotherapy; HCC, hepatocellular carcinoma; HE, hematoxylin eosin; LC,
liver cirrhosis; PBC, primary biliary cirrhosis; PBP, peribiliary capillary plexus; PBS, phosphate buffered sal
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mRFEBECEE L TBERACECEEL LR TWSY. Eic
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OFIRNEBEZEES, PBP X h4tme»RF T w5 L T8
L4 H A7, HE, FEOBREEL LTKHERERTERL
TWAEIT—FAEFEIRIEKN (transcatheter arterial
embolization, TAEP iz 5 BIfE & LT, HBEITER Y
r — - (biloma) DFAEWHRER Ih TR Y, BEIFBRE
TEEIRTVWDHIENS, TAE 5 PBP OEE L ORE
BRI HEE I N T\ D,

XT, PBP OHRELFRIZZNET, TLLTEYTHRE
nTWB. FixiE, PBP 0 R A cREIRNLeE® 2,
FERErER L, $NEEETERE (BRI h PBP O
FlLEBEERERELELOBER OB R EATLATE
Foom e b ovid, PBP OBEELIREEE L OFEROTRIL
Faricd, REFBECHE> BEEEOREOBTFO—DLL
THBIEIEHERIGCE > PBP OR KRS, X IOMEDHEN
BERLTVALOBENRDHEBETH L™, EENRFLS
%7z PBP DEMILRHRIBRRIITE ST Tz,

40, vZIFVRBELARRATLIIREAEMREE
B0 E-H b EEFFO PBP OBEYXFERE )
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Table 1. Clinical data of the cases examined

B> BHk PBP &+ B2 L, FRIEEREDHE L PBP DR
B L OB B YR L. ic, MEMEOBEREE LTE
B&hTuws TAE Tk, HFBlREABIRICEEILEZ L
BEBSRTE D, TAE §E{T#IC PBP Iz & DRe7e B bpieT %
PEAHLETRE L. BT T, REAERELEHR
DN—FVvRERFTHZ LD, PBPEZTORETHIE
EHRFETH/BY, TORBEREBEORELHR, Lok
HTDHOMCOWTHER L.

HER LV FHE

1. FREEOHE

FFAES %%, MEZ (bile ductule), /MERIE (interlob-
ular bile duct), fREEIE’E (septal bile duct), KEIBE (large
bile duct) W48 L7c¥. MBS X /B MCHFAE L, BE
TORN A BELURDOEEE Ui, NEMBEEIEEETET 5 HEL
EORERELHBRECMRE S 78R CHET 2 RENE
(FREBOM) #80um BE X TOREL L. BEREIIRE
SEEAMHY 80~200pm RTEE T A ENC O PR OBE 7o B IR £ HE
DE (BEEE) »Ao5 b0 L Lo, KEEEIL 200um LI ED
BT EERE T BB BEREMD D 2 ROKEMOBEN
Do, BEHEHECRELTFREBRELESR, EHRTORHA
CHEHEAR RERBEGESR) 2R OBE L L. BRI

Number of specimens

Number Mean age Sex
Disease of
cases

(M=£S.D. year) (M/F) Autopsy Surgical Wedge

resection biopsy

Remarks

Normal liver 15 65.1+11.7 14/1 15
Liver cirrhosis 12 62.9+ 9.1 5/7 12
Hepatolithiasis 18 60.3+10.2 6/12 0
Extrahepatic 12 68.0+ 9.3 7/5 7
biliary obstruction

Primary biliary 20 56.2+12.6 3/17 0
cirrhosis

Primary sclerosing 6 60.7+ 9.8 4/2 0
cholangitis

HCC case 33 65.1+ 9.3 25/8 21
with TAE

HCC case 6 64.2+10.9 3/3 6
without TAE

0 0

0 0 Viral LC, 9 cases;
alcoholic LC, 3 cases.

18 0 Bililubincarcium stone, 16 cases;
cholesterol stone. 2 cases.

0 5 CCC, 4 cases; CBD Ca, 2 cases;
pancreas Ca, 2 cases; other Ca,
2 cases; CBD stone, 2 cases.

0 20 Stage 1, 3 cases; stage 2, 3 cases;
stage 3, 8 cases; stage 4, 6 cases.

0 6 Stage 1, 2 cases; stage 2, 2 cases;
stage 3, 1 cases; stage 4, 1 cases.

12 0 Alcoholic LC, 2 cases; viral LC,
26 cases; viral liver fibrosis,
1 case; viral CAH, 4 cases.

0 0 Alcoholic LC, 2 cases;

viral LC, 4 cases.

HCC, hepatocellular carcinoma ; TAE, transcatheter arterial embolization ; M £ S.D., mean + standard deviation; M, male; F,
female ; LC, liver cirrhosis; CCC, cholangiocellular carcinoma ; CBD, common bile duct; Ca, carcinoma; CAH, chronic active

hepatitis.
Staging of primary biliary cirrhosis is due to Scheuer.

Staging of primary sclerosing cholangitis is due to Ludwig et. al.

ine ; PSC, primary sclerosing cholangitis; TAE, transcatheter arterial embolization ; UEA-I, Ulex europaeus
aggulutinin 1 ; 2’83, 7'V vV V83 K, XM 2 RA, 2 v AT e - REH: FUETF, e FEMET
BEEGUR; B, BTEEE; vA, ¥V VIV Y AR
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THHEFFEEZ (primary biliary cirrhosis, PBC) B A 206, R
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BT 6 61, TAE MfTAFEERSMN (% 2) (TAE BANELS
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. FEaHE

1. REERENRE

Bz, v, Mom~vt+:v) vt via
(hematoxylin eosin, HE), $§4R%, 7H v <m Yy — (Azan-
Mallory) ¢, =5 R 5% + 7 v ¥ — v v (elastica van
Gieson, EVG) %47 » fr.

2. RENERE

Table2. Main clinicopathologic findings of the 33 cases of HCC with a history of TAE

Duration

after the first

and last TAE Frequency Coagulation Lipiodol

Case Age Sex Background of TAE Other necrosis deposition
number  (year) liver First Last (time) therapies of HCC around HCC
Autopsy cases
1 73 F LC, NANB 44m 6m 9 HR,T + +
2 62 M LC C 46m 1d* 7 - + +
3 66 M LC, NANB 23m 1lm 6 H.T + -
4 47 M LC, B 19m Im 5 P + H
5 63 M LC, B 2lm 9m 5 P H+ —
6 72 r LC, NANB 1Tm 6m 4 - + -
7 75 F LC, C 2lm 8m 4 - + +
8 79 M LC, NANB 26m 17m 3 H ++ -
9 72 F LC, B 15m 1m 2 - +
10 71 M LC, C 10m 5m 2 P + —
11 75 M LC, NBNC 26m 6m 2 P + —
12 56 F LC, B 14m 13m 2 H + —
13 7 F LC, NBNC 34m 19m 2 P + -
14 67 M LC, C 134 1 - + -
15 39 M LC, NANB lm 1 - + -
16 67 M LC, NANB 2m 1 — + -
17 56 M LC, B 2m 1 — -+ -
18 61 M LC, ALC 3m 1 - + -
19 73 M LC, NBNC 6m 1 - + +
20 73 M LC, C 9m 1 P + —
21 73 F LC, C 24m 1 - + -
Surgically resected cases

22 62 M LC, ALC 104 1 - 1t t
23 62 M Fibrosis, NANB 20d 1 - H +H
24 46 M LC, NANB 25d 1 — Ht #
25 80 M LC, NANB Im 1 - + +
26 70 M CAH, NANB 1m 1 - 1t #
27 72 M CAH, NANB lm 1 - H#H +
28 70 M CAH, B Im 1 - H 1
29 64 M CAH, NANB 1.5m 1 - 1 +
30 59 F LC, C 3m 1 - + #
31 73 F 1LC, C 3m 1 - H#t it
32 60 M LC, NANB fm 1 - 1t -+
33 54 M LC, B 6m 1 - Ht +

HCC, hepatocellular carcinoma; TAE, transcatheter arterial embolization: M, male; F, female; LC, liver cirrhosis; CAH,
chronic active hepatitis ; Fibrosis, advanced hepatic fibrosis but not cirrhosis ; d, day; m, month; C, type C hepatitis; B, type B
hepatitis; NANB, non A non B hepatitis; NBNC, non B non C hepatitis : H, hepatic arterial infusion chemotherapy ; R, radiation

to the HCC; T, thermotherapy ; P, percutaneous ethanol injection therapy ; —, negative finding or absent:

moderate degree ; i, marked degree ; *, emergency TAE case.

+, mild degree;




FFABERES & FAEEREEMOEH 279

Hsu B¥ gV, v F v EARBLEReE L RaBRRAIL D,
FBHORENE RERBOM I e mEY P OCEE) O
BrfTofe. 2D, MEBICY vABTRRIKEESTA LV
FUELTHLRTWANY ==V X @ER] v 275 v (Ulex
europaeus aggulutinin I ,UEA-1) (Vector, Burlingame, XE)
DLrFUREL, ¢ P OFARICHFET S e + BUHEFEHE
AR BURT) ofEREy, TEO vy —EdFv—-Ubt$
v & — ¥ A (avidin-biotin-peroxydase-complex, ABC) &z
TIT-1 TOEMIUTOMLS TH5.

KA DEFD AN~ Y VEEST 7 4 YEBTF2EOML
Bt 74 v, FO#% 00IM vV vVEEHEEAEK
(phosphate-buffered saline, PBS) (pH7.2) C## L, WEMS
Nt F v X~ EIERR0.36BMLKEM 2 £ 7 — VB X
D&RIFEI . T, 100f5HFRNLicet st UEA-1 &
DT LRI E Lo Fie FEURETFRY 2 v —F L H
tk (Daco, Glostrup, ¥v<=—2) & 4 CT—HBRIGE . X
HIZEMRTFRERETIZ 2RHAKE LT YA Y+ ¥ G
Hith (Vector) ¢ RIE &R, TOHRECEFORETF %
PBS T+ 4k L%, ABC ¥ (Vector) TER T T30 Kt
&%, PBS cEE#, 0.01% HO,fn 3, 3-o7 3 /) XvF v
(3, 3'-diaminobenzidine, DAB) (Sigma chemical, St. Louis, %
E) CEAERAIE, ~T FV ) VETBEIERE, Ho
TELBAKREA L. 7ok, ABCEORGHRMEL, BiEWR
ELT, 1&iisRLvrF v ERIEORD DIC PBS 2 A#
CRIG2E, RERGPRANENELT S Z L THERELL.

V. BEH%

1. REREREL Ve PBP OFREENERE

EAoREFFO UEA-1, SURFREEAY AVCEER
B/ B OBEL T PBP ORE L TORIBLEELL.
¥, ISFIOEEFFD PBP 0B #Y EEOYV 1 XFICHE
L, The#iz, BxDBRMFIcALbR5 PBP 8L U TAE
KfTEEGID PBP % Bk, BE L.

2. #EHBERBICHT 5 PBP 0%

CEFAREIELSR, = RAFAKBALE 26, F/EEMZE
fE124, PBC 2041, PSC 6 @, FFEZ (liver cirrhosis, LC)
126, TAE M{THFEEAOHFR12612 %5 L LT, PBP RE
BLIEERE L OMERYERE L. vk, THROCEFCL
h, PBP OB {bx LT 0SB dBICHET 22 L%
7o ThebbRER, FEEH, nEEIH, EFNo 48T
B, thbABD PBP 0N % LR OERITIEERE &
THELX.

ik, WEr L-EBERTIE, HHECETRE, BAHN
M, ERREOREDEFE LN BEATHD D, KELHEY
BLTOEENL, ¥FELERTLIE» 271D T, £4DK
B, EFASTEE LR L.

3. TAE MfTHIc A bR A EEEER LU e — = DHEE
& PBP DEER & OBEN

TAE HfTAFMREOH KA CIRI Y r — < R EFR
FprasEn SN BE IR TS, S, ThHOFREORECEE
~DMFEEE, %12 PBP OS> TUTOBRH 21T -,

SIRKPE 2RBEEEKECHBR YT - L SO ITEES
120l WBIREEEL e r —vDFBCOWTREL.
¥, MAEEEIE Lk = ) VEIEHR O IO EIE - T RRRAY
CHARECH - CRERAFEEXRACBRLIERE L

THBENLHEL L (BEMNLREEEOLIRAIA RS %
RI2iZRmT). Ffo, €r—= 232D X 5 B EEOBIERE
CHECEAPFRCERD D CVIRRCEB LAFEL L
foi,

DFh, Rk ) VEEEOFHOMN lem BOAS A A%
SHEHL, ARMCREBROFELRR L. KiL, B
IR EBIEFIDEEIEL 3 X O O B3I HEATEEL,
A DR EEBENRE LIREAEREL T PBP HEHE
REOHEEMR I SVLTHRE L. 20BN T2, HIZRELE
DHEBCARELHEETHLEL LMD PBP ABICEE LEE
FlE I REERE L EOKREDEFIO>WLTHBORABEL L
Tom, ¥EEMCHRF L. 2% b, EEFEEELT
PBP AEDOEADRHREBDENIT LD (A), PEEICES L
TWwbbD (B), BEREA LTWALHD (Herat) (C) D
SEBMCHBL, FEABCEEOSISYRDL. AFEORE
*AEEIE X7\ TAE RifTFESIBBI 5 41, TAE JE5E
T BERRG 6 6l, FFEELBRE 76, ERTIEE 4 Flou
TV, ESIFE TSEZRD R 21T - .

4. PBP MEKDFEENTRM

FEETLTONE EERMOEENR) T 150~T700um
(RREEIAE & — D ATIRE) & 7T00um LAk (KEVBR) 0 2 8
CHEL, £BORED PBP AE, ABOMERZLTOM
CE¥EEEHWRDI. 0% 0, A PBP MENEHHELH S
WIiZHEELTWB LD (0); B, PBP MEMNEHE PBP Lt ARBRE
REHBRB LD (+1); C, PBP MEIXEHF D PBP ik~
REEZHEMLTWS SO (+2); D, PBP IR EEF D
PBP WHANZHHEMLT 330 (+3) D 4BREHSEL
2. FLT, Terada H# WL, REFBCLUTORKC LA
Mo TREFIEIC A 2 7 (case score) X EH L.

227 =(0XA OEEH+1xB OEBEH+2XC DREBEH+
3xXD DEER)/SEHATORBEEETH

WNT, BEGRT LIZ LA 37 ORI RDEBHB O
HEREET- .

5. TAE Tt 5> kBER /B0 E Lo L E BRKRE
TAE TR A PSS EI1216], TAE HATHESH9
B 1260 % WS EERFEBE A5 5 TAE Cif > &b
LT 7THEBOWCTEERINC—, +, 1, HO 4B A
a7 LB L. TOFMYRTCTT. ok, BHEHEE
fRfEoREE (REEBEDRMEEIEE, BELROBMR, BE L
EOBEN Y 0 - foBHRECEIERE(L, BEHEE) LU
MEROBE (HFBIREOHMEICE, FEIRAKIEE, SE
{LFIRMEE) TH 5.

£ 2 DB RBEEFOHABITROA=72RD, Th
& TAE @%, MEFTE X 27 L B# TAE » hE&kenses
FTOHMM, BEFTRA 27 LERE 150~T700um D BEW 1
% PBP ABDOFHA a7 (LR AZR) & OBRICDOV THE
L.

V. FEORBRSESARSE

o ARS8, Eggel O™ ieEER, SURE, OF
FAMO BB L. £, &5 ¥ X Edmondson
5P QS RC THh S VRS L.

VI. PBC, PSC O#{TENE

PBC DO#TES, Scheuer DM e THE LI,
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*7z, PSC DHETE S Ludwig 5 D458 - THEL
1.

VI. #EEtEeavRsEt

TAE WEfTHHIREEEAIZ 31} %5 PBP ¥ Bk ET,
Student t RE % i\ 7. TAE T 5 7 B8R OBEBIELD
Aa7 & TAE Bf, B TAE » HERBMERER ¥ TOR,
PBP R 27 L DBARIZOWTORFIZIIA 7 ~ v D JEA 4
BB A RD, MELT -7, 1z, TAE WfF L ASEIERL
DIEDRENIZIL Fischer DEBREL BV 1. BB

Fig. 1. Peribiliary capillary plexus of the septal bile duct in
a normal liver. The inner layer vessels are identified as a
single layer of small vessels regularly arranged beneath the
bile duct epithelium (arrowheads). The outer layer vessels
(large arrows) are seen in the periductal loose connective
tissue. The intermediate layer vessels are seen within the
bile duct wall (small arrows). Biliary lining epithelial cells
are largely lost. L, bile duct lumen. Lectin histochemistry
using Ulex europaeus aggulutinin | (UEA-1) and
hematoxylin, X 80.

#&& PBP 227 L OBFROKIZIZ Wilcoxon DBER L
2. WThOBREBECECTHAEBREI.05LTA2d - THEES
hEHME LI,

153 =

I. E¥FIc&T3 PBP

PBP (ZPIEEH 100um Ll EORFEERE & 3 X OVA R BIZ 35
THRE, B HIss 2BHEL LTED5hic. PBP MBI
BB ERE TICH 15~20pm BB THAEL < & = — VI E
T HEMMER (EEMH 5um ) THYH, FORFICHH
REBEBEORS L OMICIZESEOMBEM Tk ot (K1),
PBP #t/@2, [B AERAEMCBER TS L, BIREDn
EEBREOMEN» 57D, MENEY 20um L EOROME
PIRETH -7z (EDE L BBIREDOME TH - 1), MBS
%, BEBEOABRIKL DB, KL ERRD -1

Fig. 2.
lumen; W, bile duct wall; A, hepatic arterial branch; P,
portal vein branch; arrowheads, inner layer vessels of
PBP; small arrows, intermediate layer vessels of PBP;
large arrows, outer layer vessels of PBP.

Scheme of the portal tract and PBP. L, bile duct

Table 3. Classification of histopathology of peribiliary vascular plexus of intrahepatic large and
septal bile ducts in normal liver and various hepatobiliary diseases

Materials

Number of cases

Type of affected ducts

Normal livers

Hepatolithiasis of
brown pigment stones
cholesterol stones

EBO
Short
Prolonged
PBC
Early
Late
PSC
Early
Late

Advanced LC
LC and HCC after TAE or HAI

15
16

2
12

20

11
12

N

INF>VP
VP>N

VP> >INF
INF>CR, VP

INF
CR>INF

INF

VP>CR
CR>>N>VP
VP

EBO, extrahepatic biliary obstruction; PBC, primary billiary cirrhosis; PSC, primary sclerosing

cholangitis; LC, liver cirrhosis; HCC, hepatocellular carcinoma: N,
inflammatory type; VP, vasopenic type; CR, cirrhotic type; TAE,

normal type; INF,
transcatheter arterial

embolization ; HAI, hepatic arterial infusion of anti-cancer drugs.
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(®1). 7s3, PBP ABOH MR IZRA¥IED L Nich -
tz. Eh, L OKBEBE L —MoOREREOBEEENC, M
WEORE (BhIRM: 3 & OEHRY) P EEERICOERD bR,
IOBREEREREDLNLME L PBP OFBBEL L (B
1). PBP FHBIRABLABOMELXBRKTAOETHH T
BEMEND D, —HOEFTIXESREY N T PBP NER L UYHE
CEELTWAZEYERLE. N2KERFOZH, BES
YU'PBP v = —wHRIRT.

feds, MNERMBERBEIC S PBP & Bbh 3 EAIME LG
WRis &R RO 2 B#EIIRL, SRIOXEER
BRI BIXRA L.

1. EEFEEREEICEKTS PBP OZ{L

AR, FF4HIRERA%EE, PBC, PSC, FFE%E, TAE
AHEESBIFSEFN O « DEAD PBP ¥ EHF D PBP
B BB L. PBP I RE T O 48, RER, i
TR, mEFIR, FEEICRGCc& . KER T PBP BB
DOMEHNFRCHGEL, L, SLwFHBomER LM
LTV EENBEE LR (B3, 4). —%, FEEH<T
iz, PBP W&, FHE, ABOMEDOIENHFBRNTH -2
(X5, 6, 7). —F, WERASE T, PBP ABMLEIEL

Fig.3. Inflammatory type of PBP in a hepatolithiasis
(calcium bilirubinate stones) case. Increased vessels are
identifiable in the inner (arrowheads) and intermediate
layers (straight arrows) of PBP. There are also a number
of monomuclear cells within the duct wall. L, bile duct
lumen ; curbed arrow, intramural glands. Lectin histoch-
emistry using UEA-1 and hematoxylin, X 320.

Fig.4. Inflammatory type of PBP in a hepatolithiasis
(calcium bilirubinate stones) case. There are many vessels
in the inner (arrowhead) and intermediate layers (straight
arrows), of PBP. Some vessels in the intermediate layers
are perpendicular to the biliary lumen (L). Immunostaining
of Factor VI related antigen and hematoxylin, X 350.

Fig.5. Cirrhotic type of PBP in a primary biliary cirrhosis
case. There are many dilated vessels (straight arrows) in
the outer layer of PBP of the septal bile duct. Arrowhe-
ads, vessels in the intermediate layer. Some of inner layer
vessels are cut tangentially. L, bile duct lumen. Immun-
ostaining of Factor VI related antigen and hematoxylin,
x 350.

Fig.6. Cirrhotic type of PBP in a liver cirrhosis case.
There are many vessels in three layers of PBP of a septal
bile duct (arrowheads, inner layer vessels: small arrows,
intermediate layer vessels; large arrows, outer layer
vessels). L, bile duct lumen. Immunostaining of Factor Vil
related antigen and hematoxylin, X 200.
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WAL, BRTHONBHHTH -7 (K 8). FEHIZER
HFizRbohs PBP L 3EEBOBYE L (K9). &#ELE
LEBRBCEIT BN 4H D PRP o HBHEE =3 1IC
AT, KERRFARRED CLSEMEY, LENFENOR
U PBC (HRi 8 FE LIB MBS BR A 4 DERAT) % PSC, B X
OCHAREREED—ROFORECEDSbhiz. FEEHIz
PR, ¥ X UYRHDEST L7z PBC 8L U—fd PSC, BIiE
L7z BB RASEAEIC B bhic., MERA T2 TAE HTH
B A, W OET Lz PSC, 4R SEAZER O 51546
RET LB, FEEFO—R, CAFRERED—ZOHT
BHbN. ERROEAZ, EFHF, FEEO—I, Rk
AIE (2 3F) O—HoEETHD LRk,

. TAE #17HITD PBP OF{L

1. TAE WfTH#E#ITo PBP DOZ{L

SENZ E Lz TAE BFEAR VTR IEBCIFEELH
THHEHTH . £Di®d, TAE EfTHIO PBP iRy

Fig.7. Higher magnification of Fig. 6. There are many
vessels in three layers of PBP of a septal bile duct
(arrowheads, inner layer vessels; small arrows, intermedi-
ate layer vessels; large arrows, outer layer vessels). L,
bile duct lumen. Immunostaining of Factoe VI related
antigen and hematoxylin, 350.

Fig.8. Vasopenic type of PBP in a extrahepatic biliary
obstruction case. Reduction of inner layer vessels is
observed in a septal bile duct. There is a zone of loss of
vasculature beneath the biliary epithelium layer. Arrowhe-
ads, intermediate layer vessels; straight arrows, outer layer
vessels; L, bile duct lumen. Immunostaining of Factor VI
related antigen and hematoxylin, x 350.

K

IVEMCEBRTALDDa Y br—L L LTFESHR &
U, TAE SEMfTIFEZE S B8O PBP ¥ 2 FR&E L. FE
BEoZOFTIRL . OETHML, PBP I, ABELTE
W R TERLEINEFREYE L (K10). TAE KT
FEEABFEATLREOERRALR. —75, TAE i
fTRFTRA, B L SEA, BEERE T L, % PBP REM
BRBCCZOEAREETH -7 (K11).

2. EEEMFHE

Zhbd PBP OFb%x I h RENCBN T 10, XEE
R 2T o, BEARCET 5227 ORHEYE 4R
T FEEFITRERFICHEREIZ PBP 2 27 53%<, I
BETIARE, ABEDTRFRE<EMLT S LR
fic. iz, TAE BAFBESIABEBRADIE & A & ol
RERELLTFEEYE LT3, PBP X 2 7 3 FELE &
TAE JERTHFREACE<EEITEL, PBP BB, ABORL
1 TAE T ESBE(LTH A Z L AR E . PBPRED A

Fig.9. Normal type of PBP in a normal liver case. PBP

around an intrahepatic large bile duct of normal liver.
There are chain-like inner layer vessels (arrowheads) and a
variable number of outer layer vessels (large arrows).
There are also a few vessels within the duct wall
(intermediate layer vessels, small arrows). L, bile duct
lumen. Lectin histochemistry using UEA-] and hematox-
ylin, X 300.

Fig.10. PBP of the septal bile duct in a liver cirrhosis case.
There are a lot of vessels, some of which are dilated, in
the inner layer, intermediate layer and outer layer of the
PBP (arrows, dilated vessels in the outer layer). L, bile
duct lumen. Immunostaining of Factor VI related antigen
and hematoxylin. X 350.
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IR - T TAE WfTFO PBP A= 7%, EHEFE N
CHEEICES -7z, 723 TAE FERTHEEESHIFRES T
BWTFhoOBECh PBP A2 7 12FELA L EL, TAEKK
FHL hBEWELTTEANM S, #ITFHRE T,
TAE #1561 & TAE HfTH D 150~T700um DREE (FREERE
D—E & KTRE) TONABOA =27 THEMCEREZLRD

Fig. 11. PBP of the septal bile duct in the case of hepatoc-
ellular carcinoma (HCC) with a history of transcatheter
arterial embolization (TAE). Inner layer capillaries are
markedly reduced compared to that of the liver cirrhosis
case. The duct wall is fibrotic. L, bile duct lumen.
Immunostaining of Factor VIl related antigen and hematox-
ylin. X 350.

V. JBEERE, EOo—v <& PBP & DRIEM

IEAFEEIE 2R E REIC RO MR B A LB BRI E T
o ERgEIc Ly, ARNCESCHRITETH - (R
12). MfkEancid, S ERMVEIE, il, BEBAKEL
B L 0 78RR L0 S MEBRONEE AR L, BEE
FfE - Tyt (K13).

12061 D FFIEZE & SHIT R SIRIE fld, IREEIEIL 7 4 (5.8%)
CEDbA. ik, TOR 1 G TIXBEEEIETICELR LT
biloma DFRERD . 7 Fls 5 ik TAE HifT6l, B DD 2
Bl TAE JEMTHITH o fohih 7 — F AEDIARI L B g
B L2 ATV 7. TAE JEMEF OB S 5
&% L5761 5 6 (8.8%) THEBEIEL . TAE fTHl &
TAE SEHifTHIE CIEBEOFREHFEOLE X LItk 25,
HBETITEFF 26 (AL, 2D 2FIVThbhF — 7 L8
DRI L HEE(LEREETH) © TAE BITHATEREE
BEIEMED b, By LR T FL B EHESI R 1561
b, TAE »5 B ERERTEFACOREEIEDF
ESEEERT2B0R T B (9.7%) Thote. Thb T HOREHEIE
B A ORRY, REEMFTREFES R LA, 7 HALFRE
BCFEEE2ELTRD, FRORBHIENE N FETH -
7o, e, FHEOBEAENRERE T Edomondson DT I H
HHECRNETH -, BEBFEFTREMA TAE 55 VI2EE
Bk DEREHBRR T TOMEZ0 A2 B2l A EKEE
HOEND T

£ 61z, Zhi 7 HIORBBIERM:FIO IS EIE R L DR
BERRAE L XRIRE @ PBP WB DXL E R Lic. TAE {781

Table 4. Mean score (density) of the inner and outer layer vessels of PBP with or without TAE cases

Mean score of PBP

Bile ducts with an outer diameter
of 150~700 gm

Bile ducts with an outer diameter
>700 pm

Materials
Inner layer

Outher layer

Inner layer Outher layer

Normal autopsy
liver 1.0£0.2 7 7

Liver cirrhosis
(autopsy) 1.9+0.3 F
(n=12)

HCC complicated LC

without TAE *
(autopsy) 1.3%0.6
(n=5)

HCC with TAE
(n=33)

0.5+0.3 7 ~

HCC complicated
LC with TAE 0.5£0.3

(autopsy)
(n=21)

HCC with TAE
(surgical 0.6%0.3
resected)
(n=12)

1.1£0.1 7

2.0+0.3 5

1.7x0.2 } 1.3£0.5 1.5+0.3
*

1.0£0.2 7 1.0£0.0 7

2.2+0.4 5 2.2%£0.3 5

0.7+0.5 - ~ 1.1£0.6 -

0.9%0.5 0.6%+0.4 1.1£0.6

0.9+£0.3 0.940.6 1.4%£0.5

PBP, peribiliary capillary plexus; M + S.D., mean * standard deviation; TAE, transcatheter arterial embolization; HCC,

hepatocellular carcinoma; n, number of cases; *, p<0.01.
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is necrotic and
L, bile duct lumen.

and biloma (curved arrow) are well-demarcated and deeply
wall

stained by bile.
of TAE. There is lamellar fibrosis around septal bile duct
(B) and to a lesser degree around hepatic arterial branch

(A).

with a history of TAE. The necrotic bile duct (arrows)

(arrows).
X 50.

Fig. 12. Gross appearance of the cirrhotic liver with HCC
duct

TAE JERfTOFEZES TSI T PBP AEDOEE D
Fig. 14. Hepatic tissue in the vicinity of HCC with a history

Fig. 13. Microscopic appearance of a necrotic bile duct.

HATHITH41%1z PBP ABOBE O 23T

HE, x350.-



Fig. 15. Hepatic tissue in the vicinity of HCC with a history
There is edematous fibrosis around the two
This fibrous area is sharply

of TAE.

hepatic arterial branches.

JFF PR S & B PR A ) B A M A 3

&

demarcated from the chronic inflammatory changes of the

portal tract.

One artery (arrow) also shows intimal

thickening. P, portal vein branch. HE, X350.

Table 6. Reduction of the inner layer vessels of PBP

Fig. 16. Hepatic tissue in the vicinity of HCC with a history

285

of TAE. Epithelium of a septal bile duct shows hyperpl-
asia, pleomorphism and mild loss of nuclear polarlity.
There is haphazard fibrosis beneath the bile duct epithel-

ium. L, lumen of septal bile dect.

HE, x450.

Total number of
bile ducts (larger

% of bile ducts showing reduction of the

inner layer vessels of PBP

Group Case number than 200 #m in No to mild Moderate Marked
diameter) examined reduction reduction reduction
A: HCC with TAE 1 5 60 20 20
and/or HAI and 2 14 21.4 35.7 42.9
bile duct injury* 3 7 0 42.9 57.1
4 9 0 11.1 88.9
5 11 27.3 45.5 27.3
6 9 44.4 11.1 44.4
7 6 0 50 50
M=£S.D) (21£22) (31£15) (47+20)a,b
B: HCC with TAE 8 6 66.7 33.3 0
9 3 0 0 100
10 2 50 0 50
11 4 75 0 25
12 3 33.3 33.3 33.3
(Mx£S.D.) (45+26) (13£16) (41%£33)cd
C: HCC without TAE 13 2 50 50 0
14 7 100 0 0
15 3 100 0 0
16 3 66.7 0 33.3
17 5 100 0 0
18 2 50 50 0
M=S.D.) (77+22) (16£23) (5x12)e
D: Liver cirrhosis 19 4 100 0 0
20 4 100 0 0
21 4 100 0 0
22 1 100 0 0
23 3 100 0 0
24 7 100 0 0
25 6 100 0 0
E: Normal livers 26 4 100 0 0
27 2 100 0 0
28 3 100 ] 0
29 3 100 0 0

M =+ S.D., mean + standard deviation; PBP, peribiliary capillary plexus; HCC, hepatocellular carcinoma; TAE, transcatheter

arterial embolization therapy (containing anti-cancer drugs (Adriamycin; and Mitomycin C));

HAI, hepatic arterial infusion

chemotherapy ; *, bile duct necrosis or biloma; cases 1-7, see the footnote of Table 4; A-E means each group; a, p<0.01 vs
C,D, E; b, p>0.05 vs B; ¢, p<0.01 vs D, E; 4, p<0.05vs C; e, p>0.05 vs D.
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WAORBHEZEREDOS KRB DAT, K#S (T7%) T
PBP HBOEAIIRAD LS E VRO TLRET
Hote. ok, FEES, EEFTREELLETOREEC,
PBP ABOBAIRED bhich o7z,

V. TAE W7D VMR EO X TRBHBRE

TAE WATREEMSFIC BT 2 7 OEBFTREORE &
TAE DE#, &K TAE »bFRESKREE TOME, PBP
HBOFHR 27 (ER 150~700um OESTHEN) ¥E 710
R BEEORENIEE (N14), HEiRECKMERIEE (K

Fig. 17. Hepatic tissue in a vicinity of HCC with a history of
TAE. Fibrotic portal tract, with each element also
showing fibrosis (straight arrow, hepatic artery; curved
arrow, septal bile duct; arrow head, portal vein branch).
The portal vein branch also shows intimal thickening with
recanalization. H, hepatic parenchyma. HE, x130.

14), FFBIIRAIEZIEE (RI15) 12 ERDT A — & — LB <
EHELDEFTHENEEIZRD b hic. FRBE EEOBHK
% (H16) b, BEOB L O E&DH 5 L0 THEIW:. B
T EROBRN A - IBHEE (K16) LML (LI2334]
w24, ThICEFBE PR M (R17) 233G F23FNC B D S
7o, IBEFERIE (R18) 1133F1F 8 PICBD LN BEDHZTH 1.
ZEFIDEMGFIR A =7 & TAE B, HABFTEA =27 &K
TAE %O, M&FTEA 27 LER 150~T00um DRZI
Bi+5 PBP IBDFEH A 37 & DG DOWTEE Lok

Fig. 18. Hepatic tissue in a vicinity of HCC with a history of
TAE. Portal tract including bile duct (arrow heads) and
hepatic artery (staight arrow) shows coagulative necrosis.
Bile imbibition is found at the periphery of the necrotic
portal tract. H, viable hepatic parenchyma. HE, Xx130.

Table 7. Occurance of the lesions in portal tracts around HCC with a history of TAE therapy in autopsy cases (case 1-21) and surgically resected cases (case

22-33)
Degree of biliary epithelial damages
Mean score of
Case Duration Frequency Fibrous Atypia and Bile duct Fibrous Thickening Organized inner layer of
number  after the of thickening Hyperplasia necrobiotic necrosis thickening of of arterial potal vein PBP (diameter
last TAE TAE of bile duct changes arterial wall  intima thrombosis 150-700 zm)
1 6m 9 H# +# H#t - # 1t - 0.56
2 1ds 7 H + - - # + + 0.29
3 im 6 H+ 1+ + - + +# + 1.20
4 1lm 5 1t 1 1 + 1 1 H 0.64
5 9m 5 + + - - + H 1 0.44
6 6m 4 + + - - + + - 0.63
7 8m 4 H+ +#+ 1 #+ 1 #+ + 0.08
8 17m 3 # ++ 1 + 1 1t + 0.11
9 Im 2 # + + - i 1t + 0.11
10 5m 2 1 +#+ - - 1 1+ + 0.54
11 6m 2 H# + - - #+ H#+ + 1.26
12 13m 2 + + + - 1+ 1t + 0.44
13 19m 2 i +# H # 1 # 1t 0.22
14 13d* 1 + + + - s H - 0.39
15 1m 1 + #+ - + 1 H - 0.29
16 2m 1 + + - - + # + 0.9
17 2m 1 + + - - + + 1.00
18 3m 1 + + + - + + - 0.71
19 6m 1 HHt + + + # # + 0.15
20 9m 1 H# + + = # 1t + 0.58
21 24m 1 + + -~ - + + - 0.66
22 104 1 1 + + - # ++ +# 0.33
23 204 1 H + + - i + + 0.33
24 25d 1 1t 4 H* - 1t 1 - 1.00
25 Im 1 1 1 H - + + + 0.31
26 1m 1 H # & 1t 1 H#t H#t 0.58
21 Im 1 1+ + 1+ = # H + 0.57
28 1m 1 # H 1t - it 1 H# 0.21
29 1.5m 1 # # + + 1t 1t # 0.86
30 3m 1 1t 1+ H# - 1 + - 0.38
31 3m 1 HHt # # - 1 1t 1 0.67
32 6m 1 1t 1+ + - # 1t - 0.68
33 6m 1 1t +#+ + - - +# 1 0.53

Abbrevations, see Table 2.
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R, WThoHEMC AECHBENRZED bRleh .
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PBP 138 Ma s L CIRSOHEBEEBEICEE Ch 5 DARIT
5%, FRFRREHFBRZ L OB IMEEELTE D, TR
BERE LTLEERREHLYHE- TV B EELLRATNE. &
bz, ABERRBEILSACY, FRIEECREOXEYE TS
A DEBRDHVCIZFROERRBCHFE LR 25« OFEBIC
T, PBP i@« OREN S B, BED 5\ IZMERED
HEDBIIERE LT PBP BRELAEL, £ ORHNE
FEXFESTWDHIERNTREINEYA, v+ Tk PBP BT
BaBRERThRTuhiw,

X, PBP O RIZZAETERLS v M EDOEREH % %
SrEEMEERYAVEOEHHEBEEREC LIV fTHA TR
FoOO G2 Y WHROHEZ LB LT v b O PBP IZFE
WRERAS T0um Lh E DB B TIEAHE (venous layer) & B
(capillary layer) @ 2 BH#EY2THZ L2 FHNEEBHET
HELTVA. iz, Ohtani™ 1%, ¥ ¥ OFEIIRK KR ITIE
FREEHOEELHRTE L0, FNEORME THRIMCERE
ECLD, FERNCHTBMOER LR, DNERKEOHER
ESHLD, OD3IBWI A EXREL, 5K, BERR
EHOEEZ 2B B, NIVREREEMOERT 1
BHTHHEBRNTVD. ZAE TITLATEEEEEC &
% PBP OfZ4Z, MEHRED SRTNEBRIBELETHEH,
MEAD 7B REOBERAENBETH L, BLUE
AERCIZMENCHEIERXEAT A Z EALNETHLHLD
b b OEBCABYIRFE A I LT 284, MEICRA
BHDH. FDisd, ZOHEYHEVc PBP 0%k b Tk
TSR CERRETHAH.

AEFgr E, vt EFFO PBP 0OBZR L XBEANCT,
L HIZHRMIT T PBP GO % v b HIBH, AR,
HEHAEBIF AR - 1. BiC, AR T, IREHMEY
a5 UEA-1 U2 5 v & VIR FREEHUR O il
{b2h @ G TIT» 7. ZOHERBICR I EEBHEIC L
HHEEZRERLD, BREAEETOFRAL<Y VEEMBTEXR
VERL & BB AIBE T, kel B2 LEL 2T HEORER
R LIGAREY THH, b, MELUNAD SEPHERD
BERLFABICASCTRETH L Z LNFIRTHS.

SEOEEBICE N THLN B 1AL LT, ERFT
13, %9 100pum DA EOEROBE T e bInEREREL Lo
KXOPEOREW ST, FE LK PBP aidbh, HE L
FETCHEE L ERIT5RE - RERERECTHBTCIEL
THHTAHNBO 2BHED AR — ViR SR, IHICHE
BIA D DIREEIR A2 A TR TIX, FRMEM O IB B PICfIcR
N7eHE, ABVTRCLB L WK IE RS b (R
B), ABENBERSMETHD I LN —HDBIDERI
BTN LT, ETIIT, TOXRBEHCEEIRTY
BHB, HBE I TRBEINCELSHHNAERRETON
B, A LAF—DbDF R TV 200 EINAMBEL
5. HE, ABRCELTELZEXTOHMD 2 — IZ5EDNK
WEEEBET-HRLTE)Y, MEXTALTh—ETHEEL
Hhn. SEOKRNTRDLAFHBILIIAE TOEEE
TREEINT WL, Z0ho—FIFERES 5RE M
BREALETORFTOMETHH, —FIXABLHE, Tedb

HIFEIR R & FIRR E 27 S RIRIR & 7o B IMETH 2 A EEM A
Exzbhic.

¥, e PEEFCBCCHREBIR, REORKITHnbD
T, BELEARORERE TICFEET S, IHEER Sum #
BoMEr b, TASIIH 20um FiEORBTF = — VIR
CHAELLESILTWBZ LBtz EEFORN
BRZo L5 BRI HFRKEROH—LEINE LTV24
%, PBP WHE R BEERETHHENE THDH Z LT
B LT5. Kono Y3/ NERMBE L AT PBP L REELD
BEM Y ZREE R LTE D, PBP REAMOEMMmME
IOEREh TR, BENTHCERYNEL, PBP LRE L
FWRE#ELTW s BE LTS, ZoRE L, Elofkesr
BB HETAREE Bbhb. —F, ABIRBERIKL
HEFREHELTEOMERIHOBELRS, #<k-
fo. AEMENEE EROXBEYFENETAORL, NE
1t PBP DA, HHMELMMC B4 DMEXEA T2
REAEL, TOEBNEETHH 2 LAFEELD M.
NBDO—RLFFFIR L VRO 7@~ L ADH S MERTH B Z
EFELZNIEERNRCE, T LMV V<D
THTHHRENBIRLS, LD L OFHWATETD
3

IC, HABRBCREOFEX*HTHLEELLRBAEETD
PBP B\ ohDREW 12 —VIZHHALEBBEZEL, &
EOWFETHDTHELMTI - 1. BEHIC PBP i3, #AE
o, FELH, mEREIH, EEEo 4MizKHlzhi.

X, KIERMO PBP 2, WE, B OIMmE DM
T, FREGEO CAGERE, 1o PBC, PSC, 1A
MgED— B bR, Z0x4 F7ORETIE HE Hi T
CTHEABCPEE» OEEOKEMBBREIED bR, RKIE
DL DIPES RE~OMFEHE P MERESRSBERLTL
BIERTEBTHEEZILRD. BT L, KEOHREL D
1, ZORA 7D PBP BIIMEET S EELLNBNEBEOH
ROVLETH 5.

wiz, FFEZM O PBP T3, PBP £/E0 mE 0 ik &
BTH T, FEEMACRCCIHROTBHRORE N FRAE L
TkH, 20 PBP OB{LORECHEIERLTV-2LDLE
2 6hB™, Tiobhb, TEETRMKRELSTEL, PBP X
LU~V OMROMUEIMTES & LTokExReL, TORKR
L LTImMPEA BN L Z Ofife PBP £BMOHENAE LR L D
EEZHNDT. KEE, 5L, T4 N v CREAR LM
BRE O ER T PBP AMIRAIMATERE LTRELTV 2858
£ T\5, FFELEFOMZ D& A4 7D PBP X, PBC @
HEATEIR PSC, AR EMAEE0EBEFAO—TRDHhiz.
HEFF L7 PBC CRAFELH & REOMIRIMTRE OB T
PBP okt UTwWB EEZ b b. PSC, HAHEEAEE
TR REYE LT3 LB 5F, 20 PBP O
BB DWW TIL » & D LA, R0 ] B A O FF P #7
BEREAFORECEEE LTS ARErE .
MR B, PBP ABOMENER, H5\ XML T 5
DG THS. 2D A 7D PBP 22 HHMED I
r, Rt TAE BfTREFITH » ioad, #FT L7z PSC,
AR EHEESCHEE, FABREC—HTEDLAL. &
D 5 BT LIz PSC Tiddvis b OHE TmER A Mo PBP
HEE I, PBP HEOHAPHRLEEROBELDD
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D EDRARBERITTIIN, PBP DEENHEELRFDOL D
DEFRITHES, BRERFCBYELRIEL, BEEEOMF LA
ED PSC ICRERIILEL 2 RICE Ue iDL S 5. X
AN I B LR OBIfER & LC 2 kS EEEERD
RENMBLRT VB DR, Zhit Kemeny 5¥1C & 5 & 558
Fliw k% PBP WEDEED PSC RREDRREEL LN S
EIRNTWE., Tz b PSC DI L PBP @D
BEXMTOSNOEEN D DTSR DS . L Lk, EEL
KOEE PBP OBAPPHRORRLE - L ERLEET
i\,

EFD PBP RERFTHEEI ALY, TORNCLFE
Eo—&, FRRKEE (=2 /F) o—HoREFcRDdLRE. FH
EBHITEREO PBP BB Ih Bl E LT, BEROEST
EXEEHNREROBES, PAVIBREORS, —HMICERR
PBP BARETHOTIREVIEELLRS.

Tek, BELLZEEED PBP 2 LEOmM 42044 7
KHELEALS, wThoRBes\wTb—Foftix, 48
NEEL T, ZThIRTHhEhOIESZ L OFHOE -4
PHER, FRRERNC 3G 58/ MERBIREOE Ll S« DER
BEROORACEELTWELDEEL bR,

TT, ANANTEIFTRITS PBP OoF{LoEeFL L LT
TAE RHBELERELRDT OIS . TAE TILRRNCFS
RIS & B R IEA L, T8 L35 T iF
BIRBIC BRI TR EATS. oT, ThbDOWHTE
FITRFBIRERTH % PBP i« OFERFET D Z &0
FHEEIhD. £Z T TAE BTH <D PBP BoF b+ KT
L, ¥EBNHE L TT 7. TAE 2F > TVt WHE
EHFCIZETofT, EEFCENEE PBP 1#ML T
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Abstract

The intrahepatic biliary tree is supplied by peribiliary capillary plexus (PBP), which receives blood from hepatic arteries.
The purpose of this study is to observe human PBP of the autopsied liver and surgically resected liver by lectin and
immunohistochemical staining of the vascular endothelial cell. In normal livers (15 cases), PBP around the large bile duct
consists of three layers; the inner layer, the intermediate layer and the outer layer. Around the septal bile duct, PBP
consists of two layers, the inner and outer layers. The chain like inner layer consists of many capillaries which lay just
beneath the epithelial layer lining. The outer layer consists of small vessels of various sized which lay around the bile duct
wall. The intermediate layer consists of small vessels which lay in the bile duct wall. In various hepatobiliary diseases
(Liver cirrhosis (LC), 15 cases; hepatolithiasis, 18 cases; extrahepatic biliary obstruction, 12 cases; primary biliary cirrhosis
(PBC), 20 cases; primary sclerosing cholangitis (PSC), 6 cases; LC complicated with hepatocellular carcinoma (HCC) and
histories of transcatheter arterial embolization therapy (TAE), 33 cases; HCC cases without TAE, 6 cases), the
histopathology of PBP is comprehensively classified into the following four types. The inflammatory type shows marked
dilatation and an increases in inner layer vessels of PBP. The cirrhotic type shows dilatation of all the three layer vessels of
PBP. The vasopenic type shows a marked decreases in inner layer vessels of PBP. The normal type is seen in some of
hepatolithiasis and LC case. In a semiquantitative study of PBP, there was a considerable reduction of both inner and outer
layer in TAE cases. But in LC cases, both inner and outer layer increased markedly and dilated. In TAE cases, elements of
the portal tracts in the vicinity of HCC showed several histopathologic changes in the hepatic arterial branch and bile ducts in
varying degrees. But there is no significant correlation between the semiqunantitative score of these histological changes and
the degree of reduction of PBP or the frequency of TAE. These histological changes may be related with anti-cancer drugs
used in TAE. In conclusion, PBP shows various changes in hepatobiliary diseases. And in TAE cases, the inner layer of
PBP is severely injured which is related to the occurrence of bile duct necrosis and biloma. It is suggested that PBP is related
to the disease process of the intrahepatic biliary tree.




