Studies of the gastric mucosal blood flow in
patients with portal hypertension
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FIIREDTHERE I B 5 BAERAE DFEA &
B IR M & (2B d 5 Mt

SRKFEFHELHNFEE—ME (EIE M4
OB " E

PINREETTHERE (P9 704E) 1B RIZ AT 2 B HBEANZ (portal hypertensive gastropathy, PHG) D& 4 #FE %, BHEMAT
PRED L HIETZEHET, PITESE 49§11 L CEREEL TR 2 HvT, MRETICEHMENER (gastric mucosal
blood flow, GMBF) il L7z, 3 b, NRSENEERIREM/LH#EE (endoscopic injection sclerotherapy, EIS) % #ifT L 7= 15
Bz 2T, EISHI#%D GMBF O % BRI IEN, AEET, EISHREBICHIET 5 PHG D—BIOAkMEDSE A
BEr e Lz, FITTEREICB VT, 49 61d 374 (75%) IZPHGO&HE3d A & & b 12, GMBFIIMBEIZH L TE &
BTHELRET 0<0.001) 2807, MEREY PHG OAFEIZHIF TGMBF 2 L2 L 25, PHGREMEE G EEC
HATHAEES, RIERRE O IZGMBFOEEZIIFED L d o245, PHG BHEETIIEEPHG BB L UBREPHG BEL b ICHR
BEHELT, BAIMICBWTGMBFOAERET (p<0.01, p<0.01) #RH7. EEIREL OBE T, PHG OEEE
EREHRBOBEORICEE LM 0<0.05) Z#ED, 52, BEPHG BIZBWTIX6BIT5H 83%) 1o, SKRFTHE (red
color sign, RC) O EEREHRBOEGH 2RO, REFREOBREMEICL > TGMBF #8225, RCHEHED
BEAEHRESOETIE, SESRERERS LURC BHEAEHREHICH~NT, E4AHTGMBF OFELZET p<
0.05, p<0.05) 2Dz, EISZHAT L7215 FlicBIF 23T Tid, EIS2 HRIZIZEISHNIC N TE6TEMAL, BiELs bz
GMBF OFELRET (p<0.001, p<0.001) 3%, 84 (53%) (ZPHGDIEEL D/, LA L, £ FL/-GMBF7 Bzt
EE@ERE 2L, 14 HERICIZLP T L & IZEISHTRIO L AVICEE L 72, $72, ZhZfEVv PHG & GMBF o #1 &
P47 L CeE L 72, I ED#ERE S S GMBF, RE#¥IRE, PHGO3EORMICIZHE B BESH 5 ESHO L2 ),
PHG DFAMFEOKRER, MIUEZFRE LA BHBEMEOMEREEIZIE) BRIKD ) -1 & 2 HBEM/IMEREETHD,
EISBHREHICEZ 2 PHGO—@MIEE Lo, MBIMATEERT & 2 0% ICE T 2 HARMATHR ORI FHES -
MOYEHE & FFAT, EABET b0 LRSI,

Key words portal hypertension, portal hypertensive gastropathy, gastric mucosal blood flow,
endoscopic injection sclerotherapy

FHEZIELO LT 2MRELEE (MTE) BV T,
AEBRERLH LRI LIS, BerOREORFRE EHREL
7-FIIRE B (portal hypertensive gastropathy, PHG) & X
N5 BHIERENEH Led <, e LTHIM% #7- LEFE
BCRE L 220 7Y, McCormack &5V 32 0 B HEHmE %
> ML BIE (congestive gastropathy) &L #rlL 724 512, PHG®
BRI PITUAE D BREA O ) oIl L OF, FRIHED BES
ERMMERBEESFEE L EZ 5 TWwah, —F, RRHENE
E# IR ALHE (endoscopic injection sclerotherapy, EIS) 12,
MTLECEH T2 REERIRBOBREEL LTULLERL, &
HEoEmeBEREL LTHRZLCwA, EISiE, HEHMICIZM
IR ETTHERG 12 B 2 & BB\ A ) BB AT T 3 5 R EHIRE

95 AL ERN, T IF 6 A10H %R

%, M TERT2EFETH ), HRERIZBVTHIRED
ERITBEFFHEND., ZORELPRE LA IME-TH
LESOBHIRD D o, & 5101 EHEEMNMERBEN D 25 8
1, BHBEREOHED B VIZE/DIERSND TR H 5.
HE, BARMIZEISHE, BHEOERITROMES LV IZH
[ 6 DO MARRER S N, EISHEBTE L UHEBRIZBVTE
DHEEMNVEL ENL, £2T, MIUEICBIT S B RERE
7 6 UNCEIS # BRI EYT 2 BREREORE %, BHEn
TEHREAE»SHELS I TAIEZHENE LT, MAESNDOE
THEREOAREIT A B L OB HEMEE (gastric mucosal
blood flow, GMBF) OJlE % 1T> 7. 72, EISHITEHIZ
WTIE BRI ERZS & GMBF DR RYZ(L % BB RET L 72,

Abbreviations . EIS, endoscopic injection sclerotherpy; EO, ethanolamine oleate; GMBF, gastric mucosal blood
flow; H/L I, heart-to-liver uptake ratio; PHG, portal hypertensive gastropathy; RC, red color sign ; Fi70iE, FIIRE

TCHESE
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MHRE S UHE
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MRIE, BIRKFEFHHMBERESE —ARH AR UEES,
FERBLUEHEEESHEICL VBTSN FEESS §l,
FFAmin i S ORRATRE R 90, HEMIEHEEE 26, SFREM
WRETCERE 2P, ZREBHMEFREE 16055 % 55049 FlOM
KEBE (PITEE THh, 2055, 346 69%) CKEH
REOEHEED. PTEOBEN, LEEILENHERE,
BE#Hra—, CT, MEEEL2 EOBE BB ETREHIRE,
IR RE, BEER, BEEE S ORE LTI ASE
PBEN-FHEEMTLESD ) LEE L.

2B, FHEESEE, »oLHHtERARERETRENR
FERDLVEERANL FlEREEL LGED. /-, WA
ARIEPIREOHB L T VERKE LB,

.5 &

1. BHEmEEOREHE

GMBF OHIEIZiE, BRRAKREFRA 7N T 7 ¥ AEKMT
#rmodel RBF-1 (N4 A X7 4 ANVt A LY A, BR) 2FHL
7:. REIZEMEHBICBEEOMNLENCE, LEHILENRER
EEBITL, IRETHFOLVEALL-BEERY, B
FRABBLIUBHER AL OHET 2 mm OFE S IZHIAEE
L7z, Z0%, 20 A, 25 HBEBEL TRETHKEFN AN,
EREMEIC L o CEUESNKERENMET T 5815 8~

Table 1. Subjects
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TOBBRELTESL L, BHFLTEBOINLZYT I AI—T
b, KEWES & CEABME R TT o kL, i
BMTO/)EHELR (1), &6, Auklnd OFED 12X
D BT O3C GMBF % B L 7.
GMBF (ml/4/100g) =693 X( T(L/%)
_ 69.3 .
T T AR Tk URB e () R
L AEMITOMER

%8, T(l/2) MK L VEEOXBEETHY, HEkicts
HPTOMEEIL, THSY PEBRMIIROBHEIIBNT,
LEERDI VT I AD—=THORE L AET A EEE 15
ml/5/100g % Fvatz, ARSI T Y N AHBRT S EMRE L
LB L R L.

2. BEMREVEEES X UBHEREOREE OFEM

FHECERNREREIC L VBB S W ERIRE O ERE
DFFHiE, HERFMRELTEEFRSOXTERIREARERRE
W 2, EOHERFOI L, B (form, F) &8Ik
BEHEEMOBRETFCTH S & D RERFTR (red color sign,
RC) 2 BF»6, LFTO3 BICHELE. T4bh, REH
RELELTOFRESZELLVR B, Bs0BREOLELE
REZETHVRAFRE2BOLVRCEMHIRERE, BRI
REFDHAHRC BHUHREROS BICHE L. BRBHRED
PSRRI, McCormack” 512k 5 PHG OSRIZHEWY, IE
EHR %23 % PHG BMWE, L#EICES IR, BERERIT

1
- Ta/2)

No. of patients

. . Age
Group Diagnosis _
Total Male Female (x£SD, years)
PHT LC 35 27 8 58.1+8.7
LC+HCC 9 7 2 57.9+5.8
PBC 2 0 2 67.0£3.0
IPH 2 1 1 48.5+6.5
SBC 1 0 1 57.0

PHT, portal hypertension ; LC, liver cirthosis ;

HCC, hepatocellular carcinoma

; PBC, primary biliary

cirrhosis ; IPH, idiopathic portal hypertension ; SBC, secondary biliary cirrhosis.
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Fig. 1.
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Electrochemically generated hydrogen gas clearance curve. (A) Time course of hydrogen concentration. (B) Its logarithm shows

linear change of clearance curve determined by blood flow. T(1/2), halfperiod of hydrogen concentration with blood flow.
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REETA2EEPHG B, AEBREIBTEF=) -y ¥
AZFy ML LHEAOEREOE VY A RO RREE
TAEBEPHG BO3BICHEL2(H2).

3. FF#seo BHETE

FFPiEeen#sHE & L T Child-Pugh 7™ 2 Bwvr/z. F7,
FIRAIEREWmMmOEEL LT, *TI BEBMRS > F7 5
7 4 —IZBFBOTICl EBNAEA 20 SHEO.LEE L O~
DEFKIL ™ (heart-to-liver uptake ratio, H/L tt) % F v 7z,

4. MRENEEHRERCREOFED L ULRERD

A

Fig.2. Endoscopic picture of portal hypertensive gastropathy
(PHG). (A) Mild PHG. Multiple fine pink speckling is seen on
the gastric mucosa of the upper gastric body. (B) Severe
PHG. Discrete red spots resembling to “ cherry red spots ”
observed in esophageal varices are seen on the gastric mucosa
of the upper gastric body. (C) Severe PHG with bleeding.
Bleeding red spots are seen on the gastric fundus.

B S it & o iflE

EISit, HEMRETEETESO SEHREARTETRR
WEE (L2 EXERHIFECD), HEF2LLETRCEKLD
BREHRBEETAEFAICH LTHITLL., Tabb, BilRkE
DEEHEEXEERIL, BELOFEY ™ ICHRLET, TFEHEL
THEEHEMATZ5% ¥ /— VT 344+ (ethanolamine
oleate, EO) (7L 7 V83, KR) *HHBL, EO 1HES~15
ml % X#ERT ICHREA~NEREALT o2, EISHTHO
GMBF D #llEix, EO 2 RIRBEMICTETEA SNz 15EH % 5
LU REOERBIIIEISHKTR, 2 5%, 7 H%, W
BkEL, BARERROFEML GMBFORIEZTo 7. %
B, EISEOMENE, DEGERFIOH L L, GMBFHIEHE$
THH2BHE TIHBEBMEISIIMHITLA» 7. 72, EIS
ITEFIZBWTIE, EISEIL D, HBATHLI 7 7EFI Y
(IWZAHE, TH) 40 mg/B L HEHHEB THERA 7TV 7
7— b (RYMEEE, R 30 g/HOROKREEHEL, BEH
HHRIIER Le»or.

I. Betaomst

GMBF O HISEMIT FE+ERFETR L2, 2BMIcsT
% GMBF O ILBLCIE, FIEO %V Student CREZE A7z, &
ERREORE, H2VIIFFHECEE L PHG & OMHEIC
DWTId, Spearman DIENIHBRRBORE2ITo /2. KEH
IREOEEDHSVIEIPHGOEERICL > THE L2 EHMD
GMBF L8132 — BB BT (ANOVA) 2w, BE
BEOALNIBEIILERB L L TScheffeF=* B 7z, Frz,
PRR ATE SR 404 T &£ GMBF & D BE{R (3 Pearson DB %
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Fig.3.  Gastric mucosal blood flow (GMBF) in the gastric body
and antrum in PHT group and control group. O , control
group (n = 10); & , portal hypertension (PHT) group (n.= 49)-
Each bar represents £+ SD. * p < 0.001 by unpaired t-test.




FIIR B T M BRI B80T & B RS IR ST & 403

Table 2. Measurement of gastric mucosal blood flow in the control

Control subjects No. of GMBF (X £ SD, ml/min/100g tissue)
Time of measurement measurements Body Antrum
Subject |  First measurement 3 102.7£4.3 (4.2)” 78.0+4.6 (5.9)

Measurement at 1 month later 3 105.1+4.1(3.9) 77.3%£2.7 (3.5)
Subject 2  First measurement 3 115447 (4.1) 104.7£2.9 (2.8)
Measurement at 1 month later 3 114.6+4.9 (4.2) 104.0£5.3 (5.1)
Subject 3 First measurement 3 118.71+2.9 (2.4) 934124 (2.5)
Measurement at 1 month later 3 119.8 4.6 (3.9) 96.5+£3.7(3.9)

GMBF, gastric mucosal blood flow. * Coefficients of variation.

Table 3. Relationship between esophageal varices and PHG

No. of patients with

Severity of PHG

FO RC (-) RC (+)
No PHG 6 3 3
Mild PHG 9 8 14
Severe PHG 0 1 5

PHG, portal hypertensive gastropathy ; F0, no esophageal
varices ; RC (-), red color sign negative esophageal
varices ; RC (+), red color sign positive esophageal
varices . p<0.05, degree of esophageal varices versus
severity of PHG by Spearman's rank correlation test.
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Fig.4. Relationship between portal hypertensive gastropathy
(PHG) and gastric mucosal blood flow (GMBF) in the gastric
body and antrum. I, Control group (n= 10); B , No PHG
group (n=12); B, Mild PHG group (n=31); @, Severe
PHG group (n=6). Each bar represents X+ SD. * p<0.01
by ANOVA with Scheffe's comparison.

FWVTEG L. 5612, EISHITBICSIT 2 &BHBAD
GMBF 0 F EE®REIX, WIEDH 5 Student 5% & AV 7z,
WENLOBELERFESBRBEE Do THELHE L.

39 #

1. BHBEmRERE XS

R 74 T7ELT, 2mOBEBHIA L, 2, 3) i
SV, BHLBAE, BMEBKBEO2y I TEAENRIME
F¥oOGMBF ##flle L7, 8612, 14 B#IZHE, GMBF O
B A AR, 20BREEFMLZ L S A>ERRRT
24%~59%& /NS, TMIME L UOBBBNBREL NS o
2. Yk v, ERanitat % Ay GMBF ORIE,
BEUEETHEREEOBVRELLEZ LN,

I. FRELEE S EHBEREOEE S L CBRRNTE

PRSI |2 C PITLAERE 49 Bk 37 B (75%) (2 PHG D& &
BMni-, F0H L, REPHG 1331 6 63%), ®EPHG 136
Bl (12%) TH 7. GMBF i3, FITERCIXHRE747 L
23.7 ml/53/100g, RIEESR70.2 £ 24.0 ml/43/100g T&H H, AH
BT IL B R 103.4 + 13.1 ml/%/100g, RIEH78.1 % 16.0 ml/
53/100g Td - 7. PITCEREIC31T A5 GMBFR I, *HIIZILL
THEr & b M ERETLTE Y, HICHEABIZB» T
HREBEOHELZIET (p<0.001) %3872 (143).

PHG 12 & GMBF & O # 22V THEIT 5 &, PHG k2
B GMBFE 13 5 fA#582.5 + 22.8 ml/4>/100g, BIREH79.9
21.6 ml/43/100g CH 1, TR & D ICK IBEE I LN TH B
BEs N o, —J, BEPHG B o GMBF (& # K
75,0 £ 23.9 ml/4%-/100g, BIEEES71.3 £ 23.8 ml/43/100g T&H 0,
@ iE PHG M) GMBF 14 8 ##057.8 = 18.1 ml/43/100g, HIREHS
42.7 7.8 ml/4y/100g T - 7z. WESAL & b 12 B REBH AL AT
Bl ablzon THEEEIETL, HICEHEBTE, BE
PHG Btd & ON& B PHG BE & & I3 IERE 2L TGMBF OB B
ZIET (p<0.01, p<0.01) D= (M4).

0. EEBREORE:BHERE, HRmRE

LB O S PR FITTERE 49 Fr 34 #1 (69%) [ ZFED H 1L,
RC OEETH S & RC EIEIRGEE 12 I, RC BiE#IRERE
22 Bl TH 7. AEHRRBEORE L FHEREDOREE DM
PRHTL L, FO BT b AEHREOAHE RO L VEE
T, 15 Bl 9Bl (60 %) (CREEEPHG 250 b /zds, o6
%112 PHG &1 Td o 72, RCIEMHIRER BV TIIPHG B
14315 (25%), BREEPHG 851 (67%), BEPHG 14 8%) TH Y,
RC [BMEHRIEEEC BV CIZ PHG B34 (14%), BEPHG 14
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Bl (64%), BHEPHG 5% (23%) &, PHGOEEK & EEHRE
DRELOMIZIZEELRMABE %o (Spearman O NEAZ 1H 43
¥=0.35 p<0.05, FICEEPHG &6 L7660 B 56
(83%) %, RC BHFHIREHF TH -2 (E3).
EEEIREOREENIZGMBF #5145 &, BIELETIZFO

120

100

80

60

40

20

GMBF in the gastric body (ml/min/100g tissue)

FO RC (—)
(n=15) (n=12)

Fig.5. Relationship between gastric mucosal blood flow
(GMBEF) in the gastric body and the degree of esophageal
varices. FO, no esophageal varices; RC (—), red color sign
negative esophageal varices; RC (+), red color sign positive
esophageal varices. Each bar represents X+ SD. * p < 0.05 by
ANOVA with Scheffe's comparison.
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GMBEF in the antrum (ml/min/100g tissue)

BE71.4 £19.9 ml/%/100g, RC BBk EH: 66.9 + 11.6 ml/%
/100g, RC M-8R 71.1 £ 195 ml/43/100g &, & B CH
FERBOONL P o2b DD, BB TIZFO BE84.6+ 189
ml/%/100g, RCPFEM:#ARBEES2.7 & 23.2 ml/4+/100g, RC &
PHEEFIR R 63.6 £ 22.9 ml/5/100g &, BIREIEEIZLR B0
DNTEHEEHMBEEIIET L, FICRCHEHRERHETIIF &
B LURCEMEREIRIZENT, BA4HMGMBFOEERET
(»<0.05,p<0.05) 25D 7= (D 5).

N. FFiwke, PIIRATERER & BREMAE

Child-Pugh - CETIFFifk & GMBF & ORBI@ % M3t L
7z, PITUAEEE49 B @ Child-Pugh SO MERIL, AR 284,
BEEIOBI, CE2BITH -7 REBITHMEEETAB LN
FEREEHME TR TBEB L UCETIE, BFH, SuEL
&b GMBF IMEVERIZ D o 2B FDERIAETTIE LS Do 72
(F4). 8512, H/LKX & GMBF & OREIZD W THRE L 7248,
BRI CILARBE R Er = — 0.04, BTREZSTIZAMEBIREr = 0.01
&, ML E S ICHEBELEMIRD ONL o7 (X6).

V. EIS BN BHIERE L BiEnRE

EISH#% CGMBF 2 HI%E L7 EBIZ 158 CTHh o 7. ZD15
BUZBWTEISHI O BRERE LM 45 &, PHGIEH:SH,
W% PHG 98, BWEPHG 361 Ta - 7-. EIS 2 HEDOANHER
R 1s plh8sl (53%) IBHERENHELRD, Z08
BB BPIC U E ARICE R 2 TR MR O EERD
7z, BEOSFIONEILPHG B> 5 EEPHG 24, BE

Table 4. Relationship between hepatic reserve and GMBF in
the gastric body and antrum

Child-Pugh No. of GMBF ( X £ SD, ml/min/100g tissue)

grade patients Body Antrum
A 28 77.0+£22.4 7281273
B+C 21 71.7+23.2 66.61+19.1
GMBF, gastric mucosal blood flow.
1604 B
1404 hd
1204 ° ®
°
1004 _ ®
°eg o
80 o ©® o° ®
. ° o ® d
. L
° e® )
) d e
404 ® ..
.
20 T T . r v r v - !
02 04 06 08 10 12 14 16 1.8 2.0
H/L ratio

Fig. 6. Correlation between H/L ratio and GMBF. (A) Correlation between H/L ratio and GMBF in the gastric body. (B) Correlation
between H/L ratio and GMBF in the antrum. H/L ratio, heart-to-liver uptake ratio; GMBF, gastric mucosal blood flow.
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PHG %5 B EEPHG 341, EREPHGH S X ) BEEPHG 36T
), EIS 2 Hi& OB S CTPHG /¥ TIEPHG BH16, BE
PHG 661, BEEPHG 88 THh -7z, %, BMEFOESHOE
FERET R R MRS A &, PHG BtE26), BEPHG 341, &K
PHG 38iT#® 1), EISIZ & 3 BHIEHEOME EISH O PHG
OFERRE L I ERZE THh o7, EIS7HZIZILEIS 2AHIC
WA PHG O E L -fEFIIERS 5 hd, PHGRMY 161, BE
PHG 11 #l, BEEPHG 3BI0E& L% D, EIS 2 HERIZHK~ 564
Je 7. EIS 14 B2 PHG R 44, 25 PHG 84,
wEPHG3BIOH AL %Y, 155126125\ TEISH OAHE
FREICEELTED, 351U EISHTIZ T PHG O EL
Ko7,

EISHifTRI% THO GMBFO#EBEREF LzE 25, BT
{3 EIS B752.5 = 18.8 ml/43/100g, EIS 2 A #34.7 £12.9 ml/%
/100g, ERTEERLT I3 EIS 77 68.8 + 15.9 ml/43/100g, EIS 2H
#59.2 + 14.5 ml/43/100g Td ¥, EIS 2 HEICIITEMLE 12

Days after EIS
Before EIS 2 7 14

3 cases 1 > 1
No PHG

9 cases 6——>6
Mild PHG 2
/; 3§————> 3
\?
3

3 cases ——» J———» 3 ——>3

i

Severe PHG

Fig.7. Serial changes of portal hypertensive gastropathy
(PHG) after endoscopic injection sclerotherapy (EIS).
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GMBF in the gastric body (ml/min/100g tissue)

I | I T
0 2 7 14
Days after EIS (days)

15 Bl461T GMBF OB ERET (p<0.001, p<0.001) 8D
7=. EIS 7 H #1212 GMBF 13 B {6 %8 ¢ 1% 42.5 % 15.6 ml/43/100g,
BIEEERC1362.9 + 16.4 ml/43/100g TH Y, BEE T2, &
BEET D 14% & GMBF 122 H B I CTRIEBmZRL,
EIS2HA%E THHDEIZEE (p<0.001, p<0.001) THo 7.
X 5|2, EIS 14 H#%® GMBF 13 A% ©53.9+ 17.9 ml/%
/100g, BIEEERT68.9+ 152 ml/4+/100g THH, R D EIS7
Htk W AZIZEHEL (<0001, p<0.001), &FI TR L
% |2 EIS §ifEiz[@fE L T v 7z (11 8).

% =

FITLEERE IS & » THILERIMIE, EGTREEFTLIER
ZEFTHY, TOERL L CAESREHRZE L0255 T
wah, I LEREUIMC O ERAHILEL LT, PHG &
BV o I B E & HEN 2 BHIERENFAEMEE ST
VA, FTEIZ B L EEE RO 9 & BRERFEEL 6 O
AEDLEAE, BREOBEIZINITHI0%~60%2, FHT
LH30%™ L2 TWA, PHG OWMERTR"Y ~° L&
(snake skin), EH 4 7, BAEAIEFE/RIE (scalantina rash) % &
LIEh, B EEOMBEILREICh ) ERT B K, B
RoBARE, HMIMICHEE L AEEF T, SEHREICBITS
Fx)—Lv FARy b (ZIEM L7 B SR (gastric red spot)
EAIEEN B ABOMOERIFEHCH 2 Y. FREMERSE
BV 2z, BHEEMnES S CHETEHROEH 2 ILRE
CIEROIESERTH B IZ5 D hb 63, KRR
FEREICE EE D, BENY I, HETEOBEIRYED
N, BN OIE S L b IZROEKOBHMEI~DRHIZ
LRI E M) 2 CERIREETAIE LIRS,

100
90
80
70-
60
50~

40 \\/

30

20~

10

GMBF in the antrum (ml/min/100g tissue)

0~ r— T T
0 2 7 14

Days after EIS (days)

Fig.8. Serial changes of gastric mucosal blood flow (GMBF) in the gastric body and antrum before and after endoscopic injection

sclerotherapy (EIS). * p < 0.001 by paired t-test.
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ZORRIZE L TIIEETIE R <, MREEICHE) BHEE
I DR, MRtz E0d sIHRETHELEZ LN
TWwa, iHEEE LT, SE0BFRBERIIEDTHY, B
SERTFIIESY, PIRAIEERY v~ P RIFY Y, S BIOEET,
FRSABARAO TP PR KIS BT ® 2 EOMREDRE % K
BRBEOAEIREEN TV A,

—%, FIRECAHT 5 EEERE ST 2EBEE LT,
SHIESERLTWAEISIZBWTIX, #OMTHICAT®ELZ
PHG & AR EHERENF ZICRELZY, VAR
WELRT - APBBENL I ERHHY I W K5,
EIS 7%, #0O5HERES - ORMBIAEET S 2 LA HE S
n® W T AR b HBI LS, EISOAFEL LT,
Hf B BRZE O RBE IR EER O LEY S S, EIS
i, REACERMTTEICE VRSB Bk S BlIz A
3 LA AIEIMIATES % 0TS 2 IRBRETH D, FITUE O B
BEFNMELTHIRZONE, Thbb, MBIMITHOMEC
EOCFREOAE 2 LR L LB ICEEMTOMPED D) o &
SeLEER, SREEMUMERICH LT ERSE RIZT LR
N5,

Dok dnEEdrs, PHGOFRAELR S NIZEISIZL 5
PHGOWEICHET 2 A =X o L BRNOERE, BHEMT
BEOTEASHEOPIIT A DIZGMBFOIEZ L& L7z
WExTo7.

FITTEEC BV 2 BREMTENRE CE T 2 8E0RE T,
GMBF IZfET L CWV2 &) giH ™ =3 L -l Tns
EV) B A DA, IMEDHEF TIHETHILENTH 5.
Nishiwaki & * 13, BFAMMBMLTEETZ2 A7 HFET, FEE
AEPI Tl GMBF id B, AIEH L ICFELRET2ED,
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Abstract

In order to clarify the role of gastric hemodyanamics in the development of portal hypertensive gastropathy ( PHG ) which
is frequently observed in patients with portal hypertension ( PHT ), gastric mucosal blood flow ( GMBF ) was endoscopically
measured using the clearance of electrolyzed hydrogen gas in 49 patients with PHT. The serial changes of GMBF were also
investigated in 15 cases before and after endoscopic injection sclerotherapy ( EIS ) for esophageal varices to elucidate the
pathogenetic mechanism of temporary acute exacerbation of PHG observed soon after EIS. In patients with PHT, 37 cases
(75%) out of 49 had PHG. GMBF in the gastric body was significantly lower in the PHT group than that in the control group
(P < 0.001). In the gastric body, GMBF was significantly lower in the severe PHG group or mild PHG group than that in the
control group (p < 0.01 and p < 0.01, respectively), whereas the value in the no PHG group was not significantly different
from those in the control group. Furthermore, severity of PHG significantly correlated with the degree of esophageal varices
(p< 0.05). In patients with severe PHG, 5 cases out of 6 (83%) had red color sign ( RC ) positive esophageal varices. GMBF
in the gastric body was also significantly lower in patients in the RC positive esophageal varices group than that in the no
esophageal varices ( FO ) group and the RC negative group (p < 0.05 and p < 0.05, respectively). In patients undergoing EIS,
GMBF had significantly decreased ( p < 0.00land p < 0.001, respectively ) in both gastric body and antrum in all 15 patients,
and PHG had worsened in 8 patients ( 53% ) at 2 days after EIS. However, GMBF showed signs of recovery at 7 days after
EIS, returning to the baseline levels 14 days after EIS in all patients. PHG improved in parallel with the restoration of GMBF.
The following conclusions were derived from these results. As there is a closer correlation between GMBF, esophageal
varices and PHG, mucosal microcirculatory disturbance due to gastric mucosal congestion associated with PHT may play an
essential part in the development of PHG. In addition, deterioration and improvement of gastric mucosal congestion
associated with occlusion and reformation of collateral flow, and following recovery of PHG observed soon after EIS, cause
temporary acute exacerbation.



