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Manometric Study of Lower Esophageal
Sphincter Pressure in Patients who
Underwent Distal Subtotal Gastrectomy
Katsuhiko ISHIZAKA
Departiment of Surgery, Shinshu Universily School of Medicine
(Director . Prof. Futoshi IIDA)

Lower esophageal sphincter pressure (LESP) was measured to study the effects of gastrectomy in
seventy-four patients with gastric carcinoma, compared to 19 patients with cholelithiasis as a control group.
LESP was measured by an intraluminal transducer technique using a catheter-tip pressure transducer. Both
the slow pull-through technique (SPT) and rapid pull-through technique (RPT) were applied before and 6
months after surgery. Effects of gastrin administration (5xg/kg i.m.) and meal (Elental ® 200 kcal/200ml per
os) upon LESP were also evaluated.

LESP did not correlate with the ages of the patients. It did not show any significant change after
cholecystectomy, but there was a significant decrease after distal subtotal gastrectomy. This decrease was
greater in patients who had Billroth 2 reconstruction than in patients who had Billroth 1. LESP decreased
markedly after total gastrectomy compared to the other groups.

Out of 40 patients who underwent subtotal gastrectomy, 10 had symptoms of regurgitation after surgery.
In the patients with symptoms of regurgitation, LESP was significantly lower than in those without such
symptoms.

Intramuscular administration of gastrin caused a greater increase in LESP after subtotal gastrectomy
than before surgery. However, after total gastrectomy, the response to gastrin did not occur.

Oral administration of elemental diet caused a more profound decrease in LESP after subtotal gas-
trectomy than before.

These results suggest that a functional disturbance of the LES occurs after subtotal gastrectomy,
Therefore; the operative technique should be improved to prevent gastrectomy-induced decrease in LESP and
symptoms of regurgitation. Shinshu Med. J., 39 : 253—266, 1991

(Received for publication October 29, 1990)

Key words : lower esophageal sphincter pressure, distal subtotal gastrectomy, intraluminal trans-
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Table 1 Location and depth of invasion
of gastric carcinoma

Location of tumor No, of patients

C 12
M 35
A 27
Total 74

Depth of carcinoma No. of patients

m 26
sm 20
pm 10

38 9

s

Total 74

C: Upper third M : Middle third A : Lower third

m: Mucosal sm: Submucosal pm: Muscular

ss: Subserosal s: Serosal

E8p b 3 cm BAEEER TR BEFICR » TR
L L, ThbOFNRAERIT, 35D D8 E T,
T64.6210.3ThH D, BERIIZIE 1 ThoT,
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Fig. 2 Estimation of LESP
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Table 2 Preoperative LESP in patients with gastric carcinoma

and with cholelithiasis

No. of LESP (mmHg)
Disease .
patients SPT RPT
Gastric carcinoma. 56 11.2i4.3—| 14.6i6.0——|
NS NS
Cholelithiasis 19 10.9i4.7—] 14.()i5.7—J

Table 3 LESP before and after surgery in
patients with cholelithiasis

Table 4 LESP before and after subtotal gastrectomy
in patients with gastric carcinoma

LESP (mmHg) Subtotal LESP (mmHg)
Cholecystectomy
SPT RPT gastrectomy SPT RPT
Before 10.9i4.7—l 14.015.7—| Before 10.8i4.3—| 14.3i5.6—|
NS NS p<0.01 p<0.05
After 10..'.“‘>i4.4J 13.8i5.4—‘ After 8.2i3.2-—j 12.2+5.4
n=19 n=40

4.7mmHg, #if #% 10.3+4.4mmHg, RPT & & 14.
0£5.7mmHg, #f#k 13.8+54mmHg <& b, HF#fT,
WETEE B EIRD I - 1,

BHE VIR 21T - 151009, B YIEAT# i LESP
FHEE LE 40l ico v C BYIRET# o LESP # 1
B3+ 5 &, Tabled ® = & & SPT 47 87 10.8 +
4.3mmHg 2> & i #% 8.24+3.2mmHg ~, #* %z, RPT
WIAT AT 14.3£5.6mmHg 2s 5 i #% 12.2454mmHg ~
BTL, WTh3FEE (th®hp<0.01, p<0.05)
DETTH -7,

B HESVIBRES 2, #7203 Billroth 1 #2041,
Billroth 2 #2080 5313 © BYIRRRI#: © LESP % Eri

T3 &, Table5 o & & { Billroth1 ¥ ¢ L SPT %
T ET 11.4-+4.0mmHg 2 HHTE 9.4430mmHg ¢+ FE
(»<0.05) ET L2, RPT WEEVETEZFRX
7o i » fo, Billroth 2 35 C 13, SPT (347 & 10.0+
4.6mmHg 2+ & fif # 6.943.0mmHg ~, # 7=, RPT
(XA B 13.947.1mmHg 2 & #if # 10.4 = 6.4mmHg ~
&, WThBEER (0<0.00) ETERLA,
Billroth 1 # & Billroth 2 ¥z ¥t % LESP 0BT
OB LT 5w, 81, i o LESP D{ET
RERDIEE L (Table6), SPT, RPT & % iz
Billroth 1 # X b ¥ Billroth 2 B0 LESP 0 {& % 28
RKEWEARAR bR, UL, HEF%s, SPT

Table 5 Comparison of LESP between Billroth 1 and 2 in subtotal

gastrectomy patients

Subtotal Billroth 1 (n=20) Billroth 2 (n=20)
gastrectomy SPT (mmHg) RPT (mmHg) SPT (mmHg) RPT (mmHg)
Before 11.4i4.0—' 14.6:1:4.0-1 10.014.6—-| 13.9i7.1—|

p<<0.05 NS p<0.01 p<0.01
After 9.4i3.'()—l 13.91’3.8—J 6.943.0 10.4+6.4
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Table 6 Decrease rate of LESP after subtotal gastrectomy in patients

with gastric carcinoma

Decrease rate of LESP (%)

. No. of
Reconstruction \
patients SPT RPT
Billroth 1 20 10.4i29.6—| 2.5i25.87
NS b <{0.05
Billroth 2 20 24.6i33.1—J 22.2128‘4—J

Tahle 7 LESP before and after total gastrectomy
in patients with gastric carcinoma

Total LESP (mmHg)
gastrectomy SPT RPT
Before 12.2i3.8—| 16.415.6—]
p<0.01 p<0.01
After 2.2i1.6J 2.6%2.6
n=16

B L C A B EE A b RPT T Bil-
lroth1#: & b % Billroth 2 #: @ LESP D {E T X4 H
B (p<0.05) mAREb ot

B a7 - 223FHh, TiUEEi#% e LESP &8
E L7166 ic o\ TEIKE I LESP % thlged 5 &,
Table7 ® = & < SPT, RPT o Fh diTEERE
BT Lice 7ads, HHLUIER400 L B2R165 OF1i

Bt LESP O{E TR & higT 5 &, SPT iBHE:
YIER17.5+31.8%, B 2i#80.8+11.4%, RPT 1§
HELLIRR12.6+£28.6%, BRF7.2+25.4% LV Th
» 4o LESPETENEE (<0.01) K2
Y

DLEDREAERT S &, BESYIRE LESP 38
Tt anenETRIYSHIZL - CRRY, Bil
IrothlE: X v 4 2 TELL, L{RPT TLDE
BEETH T, BLfEERO LESP 0ETIRE b
BHTH » T
D BEELUREEEOFERENIER & LESP

EEAURIE TR Y, ik, MR O 308
LR © H B10F 43T LESP 2R Uiz,
e OEF OO LESP X Table8 D 2 & <,
SPT, RPT @u¥*iid, MHEROFRD b
BULTRREVERINED b, BEEILRLR
oo, BESEIB% O LESP T, SPT, RPT

Table 8 LESP and regurgitation symptoms in subtotal gastrectomy patients

Regurgitation No. of SPT (mmHg) . RPT (mmHg)
symptoms patients Before After Before After
Absent ' 30 11.2i4.5_| 9.4i3,0"—] 14.3"_'5.7‘—] 14.0i4.7——i
NS p<0.01 NS p<0.01
Present 10 10.1i3.9J 5.4i2.1-'1 1]..4i4.1J 7.51‘2.6“J

Before and after represent before and after subtotal gastrectomy, respectively,

Table 9 Decrease rate of LESP and regurgitation symptoms
in patients after subtotal gastrectomy

Regurgitation No. of Decrease rate of LESP (%)
symptoms patients SPT " RPT
Absent 30 8.8+28.9 4.7£27.0
n i T
p<0.01 p<0.01
Present 10 43.5i26.4—] 34.0i21.5——I
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Fig. 6 LESP before and after gastrin administration in patients with

gastric carcinoma
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(Fig. 6), BELYIBEI T, 1660 SPT Tk 2 )
BT, ¥4RPT TR 3IHAEERC, TXTOE
PR LT, HEtEy, SPTIRF 2V v E
AT 11.6 £4.0mmHg, £ 21.7+8.3mmHg <HE
®<0.01) » ERE %=L, RPT & & HffT15.3+
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Table 10 Increase rate of LESP by gastrin administration in patients

with gastric carcinoma

Increase rate of LESP (%)

. No. of
Operation !
patients SPT RPT

Before operation 16 100.3+ 80.3:|—— 62.24 84.2=1“—

* & *
After subtotal gastrectorny 14 235.5i159.52j—‘ * 189.91107.2-—|J *

* x * *
After total gastrectomy 7 5.6k 77.14——-— —4.5% 31.4—J

*» p<0.05  ** p<0.01

Tahle 11 ALESP before and after gastrin administration in patients

with gastric carcinoma

. No. of ALESP (mmHg)
Operation .
patients SPT RPT
Before operation 16 10.2£8.0=] 8.0+11.5=7
. )
After subtotal gastrectomy 14 18.3i7.3‘—J] * & 19.4+ 12.7:lJ NS
ok * %
After total gastrectomy 7 0.813.8:1———— 1.1+ 5.04—

RPT oWFhdBEE p<0.01) DLEATH-% B
B TV TI, AN VEARRL S
LESP o EOEIIFTED bhvish» i,

P EoREIrh &5, FAr Y VARFIRES
LESP o FRECEYIREI% 2 BT 5 -, Tablel0
o=k, SPT, RPT oww¥Fhb, FMTRTICTEL
THELURBICIEE (0<0.0D TEVv EREY
LT,

Fho o & ¢, BEYIREICIXLESP AMETT%
CENHALLTHLOT, FALY VEARFRYLS
LESP D LB %, 2+ ) vEARE®KOLESP 0%

(ALESP) CEbst®Et Lic (Table11), HELYIR
%0 ALESP (2 SPT, RPT o\ b FATHT I Lk
LTEE (FhFhp<0.01, p<0.05) REEZT
Lice Fihchb, ¥2 Y vEFCX H LESP i EA
T2, FESGECEECTHD, Belkert
Buiaabhith ot

fe#s, Billroth 13k & Billroth 2 B O E A A
y vEfC X B LESP LEER L 0 ALESP 2 #&
A A AR el
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* p<0.05 x» p<0,01
F &k %LESP ozt
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W, BASER (=vy s - A ®) ERERo
LESP %8 L (Fig. . BYRRETTHE, HoRE
#IBEUL SPT, RPT o wFh$EE (p<0.05) =
BT L, BHEL2UERS R, RORERRRRE
SPT, RPT & & EHET L 0<0.0D, %7,
EamsIciL, BONBEIERE T LESP kHEOK
LR bhith o e

FA D v AT LR, BEERC L 5 LESP off
TR{E TR L O ALESP ¢ L, BYIBRETHR % LK
Li, Tablel2dZ & <, LESPIETHRIIHHEY)
e i RTRETC e L Tk £, I RPT ¢HE

(p<0.0) DIE TR &R L o % %, ALESP X

Table13 =& ¢, SPT, RPT & & i BEHELUIKE
IR L T, AR OEM (0<0.05) &R
Lice Tichh, BEERCL Y LESP WHET 525,
L R BELYREBERch Yy, BBt
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B S fEERGT & 5 LESP B F=% X U'ALESP iz
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Fig. 7 LESP and meal in patients with gastric carcinoma
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Table 12 Decrease rate of LESP by meal in patients
with gastric carcinoma

Decrease rate of LESP (%)

. No. of
Operation )
patients SPT RPT
Before operation 9 26.0+ 28.5:]-“‘ 8.6i16.1——1
NS * %
After subtotal gastrectomy 9 45.1% 2().0:]1 NS 39.43:25.1:J-] NS
NS % %
After total gastrectomy 8 20.51109.3?'—— ~27.2i45.1:—J——
++ p<0.01
Table 13 ALESP before and after meal in patients
with gastric carcinoma
. No. of ALESP (mmHg)
Operation .
patients SPT RPT
Before operation 9 —2.1£2.5/="] —1.5%2.2—94
'l ]
After subtotal gastrectomy 9 —4.5i2.0£| NS —5‘9i4.6:|J *
* X * *
After total gastrectomy 8 -1,041. ——J——- 0.3t0.4——|—-—
* p<0.05 **x p<0.01

h b EEENE - & T B HEDP, RPT HHIESE
NE D HETHD ETHERM LD, HTLLRME
DR BT el APV T, B
g L TGO BAI L M2 TRET LAY, BEOMKp
<0.01 L ER I tEBE A RED b i,

LESP oiE#{#EE, Fido s <, MEFEZLD
RixpP0T, MoiRE L BT 5B CIEEYE
T BN, EEREEEME SPT111+4.3mmHg,
% X ¢f, RPT145+59mmHg i1, K5 L EHPMNE
HUTBERORM LB &, SPT iR {E{E,
RPT izl Th -7 2D LD HlERIEE-
HERE LT, SPTELTR, FE1NEFHAELRE
F# RS OREE L OELRDHITELM
Frtr o oEEH L s D EFELLND,

A & LESP jzo\ T, Gryboski H#W3EH 6 H
1z, Strawczynski 5%, RBEY, K L ERPIX
1% 238 A% Clc LESP M5Efk1 % &b, Totk
%, fiEs e LESP koficlBfsabhizsosfcs T
BIp L S - LESP ot & oEME S
fo ETAME®RL LR, BEL, WRERERE

262

RABBELS CEVIEREND, EELFMHE
LESP oBSf &R Uic s, BEMcEisbhis
Bya T
BH4UkE 6 » Hiciy, LESPXSPT, RPT o
WTFRABEERET Ui, BELkE LESP 2MET
FTHEREOWTC, FiEob o0 L LT, i
BoRE, His Aoshl, BRFHEo Y v HiElEe &
BRFEMIRIEE, WPTREmOTRIC X AH R+ ) Y4
WEEIR Ok, BYIRCHE > REEEE O b
#Zihhb, Hs AOERRBEL TRR”E, <K
Billroth 1 ¥z 8\ CEE A%+ &l ES 3
5o kick b E4+ 5 His Aodifbsd, BEENER
BEYRITTEEEL TS, WREERHEL T,
500, /TS HIRRIR AT (K E MR SR TR
L LESP e bdiighr w o b HRE LTV B 0T, &
NEFEED, oL AEMAKEMRRECRE VB
YR\ T, Fifko LESP DET #FMhc X
BHIRIEEG LRSS TE 2 B 2 LR ThH B,
EHERTFBEL T, FA ) VIR LES BRErR b
BSR4 BT A, LESP i3 L CRER: Y

fEMHIEESE  Vol. 39



HES VRO T ARG E i k2T g

APV YHBEELTVA E W SERED LEIE L fns &
WIS RAE R B, MBS A Y VETEES
YIRHIETIREA LT LI D EMNBHL ST
WAMDT, BEIREZES ¥R VY vEOEE T
LESP DfE T &8T5 = L E#Th 5, BYRK
o REEESOF b L ¢, LESP X8 0&ER)
ML CEB LY, k< i B oIUER 13 LES
LECIEE B ST EAHIB R TW 50T, BE
OEEBEEE TGS 2V IE T OBRE S
LES#EEDIE iz X b LESP 2MET 4 % WEe i i
2bhB,

BE2UIRE D LESP oF B WAHiT=iicas &,
Billroth 1 ¥, 2%k & % 1ofiftk LESP 2B T4 3 2%,
FOETE Billroth 2 BEHECH o fne BRI,
BESUIRAE L OWC, AEERSLE AR R
HIEL, Billrothl B ciIEEETTs0L,
Billroth 2 ¥ETIG & A FBL L et o e L,
FHERR S EMCEL T %, T OREOMERr
DVTERT D &, RIROWEETENRERNR
Vi, BITERED open tip 5 Ch B, L OBIESY]
BREIE ¥ CORIRASE R L BTk D,
ChbNEECHBEYRIE L CREOEOERD 1
DERS MR L OIS, Fi, YHEOF
FrCiRERE AVNE WA 121 Billroth 2 34388
BIEFICS b, LESP LEE DK & 312l &2 DEHE
DB DRREMENE 2 b, Franzi ¥4 = 0%
Bic, LES w—@MEoihiE % % = &4 % mechanor-
eceptor DB NEFTTEIBRECTH o 7z LEE LT
WAL, T ORED B NEFTTEEE N L b & < Ik
Sh B HHED Billroth 2 JFizdsu € LESP 2381
ETTsHEEHETs 2 L EEECH B, —F, B
HU-F DiEE) & LESP 0Z5E) & ORSE 200 5, B
Bo X h/hvEs Billroth 2 31z 354~ ¢ LESP fEF 23
LD ERC A D AR M E Xl pY, D hikS B
MEFECH 5,

FRE RV TREESYIRA E OGO » 1S
LRIz 2T b LESP OflE %47 » 7228, SPT,
RPT D\~ hicds s € b itk 12 LESP »i44e L1z,
Pl & MR OBE A G LT 58, Zhbomlig
BEEE AT LES 235573 5 [Ea0sri &
5,

HFERTER ORWTIERER, WREE, BE
MR 72 X1 & D iThh s 2%, TR 3 B h—3
LignsZ EB & R T 5%, 3 iEs &

No. 2, 1991

LEERFROBFE b b3, e, BEFRD
Mg B RI7HE, BRROWFIMERI R = BIBE %W
XD D LHE L, SEORENFE I, THel)
FRERICHE TR RIE SR 2388 & M A REBY (240/15H 10
Bl, 25.0%THH, ZTHEBEHFSUDT.5%L hE<,
ELARPDI0.3% & bV, EED LESP ofiE i,
BUIRENTRER O Sl b 0uEb bhich -
o b O L T LESP 23F1iF8T3 T iz fB\ VER A

b, ThEFMHE LIoEHCR-7, 2h#
LESP OFigTr bF Mg~ DE TR CHATY, Wi
EROEHE & BT E ORI S 2 78R 2% b A
foo ERARNE, EXIRECL b, BELSIKRED
BB C VRT3 C i A P 2390, 9% e 2
hTIs b, MR X BB O 2 5 h 5 ERI
AR RER C R BT A TTREME 23\ L, Z
HELERORBRTEL T B, EL2ARDD X e
#FHEoO LESP AIEHR 2 MET 2 &, BYRENRGE
RIERMNHET 2 EF CIFEHRI 2B LES inw L
LESP =& 2 &E25H 0, BUERIC L b 2 haiEs
bF2b0LELBbND, LichisT, 448, FHil
R IO TRIADECH D,

HEEF AN Y R LESP R FE 2R B 2k
Giles B3 X - TS L TUES < offgeBwc &
- THRIN T3, FHIL, ZhiBURITBRoR
PR BT Bz iV sy, AR Y vERI
% LESP o L&Y, EER TR CHLERHEOETHT
b BHESUIRBIEEHCTH o 7, BRI, 1 2l
LEMEEBTT VAL Y V5 ug/kg BREFIHRI
LESP 2#§IFE L, LESP o LRI EFHeUBREE s
BEN Lo BT WE, 20X 5 EMTd
LD LTI RL A, BEOEE, BED
EER LTI, SEOFETE bR,
FA LY vtk B LESP o LR 1SS iz 320
CisEREELC, LESoF A+ Y vick+ 3%
SO LR ER Uil il b i,

Dl EDSEERL, TN CRBERRCThbh, L
L, LESP (1B DB L BEE L CEH T 2302 L =,
BEERIC X » TEILT 590 LB R T W B DT
BHIL X 5 LESP 0FBIIER T oy, ek
BHhD L, BRESIEHCILLESP BXEET 24254
DB B—F, ARBILESP MET T2 L\ 58
FORIERFEOR LT s VBOFD LIy 7 b
77 VANTTESP 2ETF X85 L OWMEL LB IE,
EFHIERRMEr—EiT i, BANEN=1

263



B O

v 2 — A BOp—ERIROER S 2T LESP 2HIE L.

LEEH S TR, DELEREN RS
TR, BEOBHEICIET 5 LRE L R
ERLELbRE, FOMBE, =vv -1 Ommg
LESP WHET+ 275 E < B EE2 YIS OB T 25
Thotr. BEA, BRAELR, BBIBCLB5ER
pH{ETF, #% bV viZLESP 2 bR X2, RIE,
wsVFY, 2LYRAPEF=V, FAH T VL LESP
PETEE(ME TR, U2 CAEERC
B L ETFThBOTI b IEHICEEL H - T
%0 LESP #5{bx e T3 LE 2 b5, Fran
Zi BHIVIEA R DERC, Bl X 2 BRORRY
LESP # LR S& 57, BB nEE2@ms e
% LESP 23 ER Lig\ 28R LT\ 5, BE2YIFRE
O EEIERECEE 2ERT S EELLREOT
HOHSBECH D, T L ZAREMRORE &
HuvE - T LESP 0 LAEMNIEEE L » bBERD,
Utepio TR LESP (BT 038 ic fe 2 FHEME b #E
HA D NEREEETTH D, SBROMFIRE
TH Do

SEOWIC L H, BESRELLESP 24ET
L, FhifgesntERcRET sERcEHT
brok, ¥i, BUREBIAEENCL %S LESP ©
ETAEETHDZ LA L . ZhhOEEND,
ESEFERE X WO e BYIRE OMF R E R OF LI
11, BERSfES LESP 0% btk & B i - T

X

wOE

WhHbDEELBRI. Lo T, SRIEYIRIC
2L C LESP %&b P MRk L A IRE, &
BRI BT B E T L DEND B,

VI & ]

EEAETAR, & OMEERERE 19RO, Wik
6 » 5o LESP »#lwE, Ht#gL, ¥, _vEFA}
) v OmER & OB oRORSAT% O LESP
FIE LT T ORE R &8
1 LESP (34E# L (AR L 780,

9 WFIRIBE SR LESP 3BT ¥+ 5, HEE

Yl oHFR Az ik, Billroth 2 ¥ 43 Billroth 1 E iz
T LESP EFORENKE U
3 EELSTRECHTER O HR T HEM TR,

#o LESPETFASE LW & X b, FHEURRERMY

FEEER OERE & L THEFI#SAESET, i

LESP n{ET 2845 LT\ B A EEEA Y 2 b,
4 #HA LY VE s LESP FREERBHSRE

i, X OEHTH B,

5 piEeHl= v v & — - OEIgs LESP BT

Bhs, BHLVRBr e EE LY.

AHFEOEE L, BHEHEMELBERFZRSE
(19894 3 B, #iE), H3EARMBRESRS
(19894108, JBND ¥s X UEE35[E HAH (LA Rl
Ligs (19904 2 B, 3 iV TRELL,

73

1

2)

K

4)

5)

6)

D

8)

264

Meiss, J. H., Grindlay, J. H. and Ellis, F. H.: The gastroesophageal sphincter mechanism. J Thoracic
Surg, 36 : 156-165, 1958

Castell, D. O.: The lower esophageal sphincter, physiologic and clinical aspects. Ann Intern Med, 83 : 390
-401, 1975

Okazaki, Y.: Experimental and clinical studies on the operative treatment of sliding esophageal hiatal
hernia. Arch Jpn Chir, 49: 3-36, 1980

Edwards, D. A, W.: The mechanism at the cardia, the anti-reflux mechanism : manometric and
radiological studies. Br J Radiol, 34 : 474-487, 1961

Fyke, F. E., Code, C. F. and Schlegel, J. F.: The gastroesophageal sphincter in healthy human beings.
Gastroenterologia, 86 : 135-150, 1956 l

EOFF], =8 B EEEeERomEomE. BEET, SR W, BORR 68, LEMELEE
EfaE R L TORE—, 8 1R, ppl-6, JOEE, RR, 1985

Millhon, W. A., Hoffman, D. E., Jarvis, P., Cross, C. J,, Milthon, J. 8. and Crites, N. A.: Preliminary report
on Millhon-Crites intraesophageal motility probe. Am J Dig Dis, 13 : 929-933, 1968

Hollis, J. B. and Castell, D. O.: Amplitude of esophageal peristalsis as determined by rapid infusion.
Gastroenterology, 63 : 417-422, 1972

EMERE Vol 39



)

100

1D

12)

13)

14

15)

16)

17)

18

19

20)

21

22)

23)

24

25)

26)

20

28)

29
30

B £ 0k O TR RS T 1 R R

BCOFIFD, B2 FE, NEEEEE, NEER, BRET D RERECEERSORIERE L 0B, WEE. B
@, S W, ORI R, HEE e EsREE R s T olBE—, B 1, pp. 7-43, JOEE, K
7, 1985

Behar, J., Biancani, P. and Sheahan, D. G.: Evaluation of esophageal tests in the diagnosis of reflux
esophagitis. Gastroenterology, 71: 9-15, 1976

WO, BMEEE, AE K, &% 0, SR, FE O & EM. & B EMBEAeER~
A= T A EENERE OBKRIER. HiE/aEE, 16 1 811-817, 1983

Tl 8 TEAEEFIER S L oREEEY ol 2R AREREC X aBERP O KR
KEFE, 34 :1290-1335, 1986

WTIEE, WERMA, PREBT, GEHEREE, MR IR, M8 SR, (AREMESk, DHIEFE, B kL F 8
i SEEYIREOMTERER ORAE LK, Al SRR, 19 2142-2145, 1986

RECE, #ER, LEFHE, ® A, RS, PILERD | AERIRE - s AT ERTIT o TR
EEFHEARC BT I RIRYY, RERAUREYT—. MR, 141 1393-1398, 1981

AEEFIRR, BiigEik, BEIUSSE, BAMER, MUEDS  SEBTINeTR O REkEE. HEEEE, 1411534
-1542, 1981

LR, ASCGLE, BT, BESEH, RE K, EEKR  BURRORERT ~v = 7k X UK
HRERORE. AMssEE, 221 898-502, 1989

Windsor, C. W. O.: Gastro-oesophageal reflux after partial gastrectomy. Br Med J, 2: 1233-1234, 1964
BAEE, BE E, KE ZE, o&E—, XEE— T R, BEE O, LILESE, WY 8, mEE
&, FEEEE, EBEFT—ER, MEFRER | R R OB, WHRSRIRET—IEFEMOI & oxE—.
Gastroenterol endosc, 29 : 2005-2009, 1987

R REZ | BYIREBUREREROMIE Y BV E LA BB Roux-Y WEHoEe, HiEstasE, 21
2529-2534, 1988

Dodds, W. J.: Instrumentation and methods for intraluminal esophageal manometry. Arch Intern Med,
136 : 515-523, 1976

JIEBAEE [ GBS 2 v — 2 AW TERRERBNERE & ¢ oMIRIGHE. FEXREE, 47:8-18,
1980

REFELE, BREE  AEEMHNECISE» b A REERSHEIRR L toBEE. ABER, 47!
160-171, 1982

Dodds, W. J., Stef, J. J. and Hogan, W. J.: Factors determining pressure measurement accuracy by
intraluminal esophageal manometry. Gastroenterology, 70: 117-123, 1976

Dodds, W. J., Hogan, W. ], Stef, J. ]J., Miller, W. N,, Lydon, S. B. and Arndorfer, R. C.: A rapid
pull-through technique for measuring lower esophageal sphincter pressure. Gastroenterology, 68 437-
443, 1975

Gryboski, J. D., Thayer, W.R. and Spiro, H. M. : Esophageal motility in infants and children. Pediatrics,
31:382-395, 1963

Strawczynski, H., Beck, I. T.,, McKenna, R. D. and Nickerson, G. H.: The behavior of the lower
esophageal sphincter in infants and its relationship to gastroesophageal regurgitation. J Pediatr, 64: 17
-23, 1964 '

REEF  HisEFIEORE G 18H) BLEMlRy oo ciet. B/MIEEE, 11:820-841, 1976
AR, TEALEE, EAREA, A8 & EIfONRSHRN—E, WE, BE8R—. Progress of
Digestive Endoscopy, 25: 63-67, 1984

RIRSEE | PSRRI T 5 2, 3 ORBROME. HAVE, 551 70-80, 1986

SHET, TN, UTHERE, mBMER, ZERI%k | BHRNGTALAE MR IR © BERWEE, M A

No. 2, 1991 - 265



3D

32)

33

3D

35)

36)

37

38

39)

400

H OB OR E

b VRN, EHEHIAE, TER SRR BT B I PR RS ER e oV < —. B4t
X%k 83 ! 548-555, 1982

INEEE SR, B, S, EERRIE, FREIER, MEBET, JNRERSE, ZRRIAREE | SEREBEAIRER
IR O B HEE s X O PSS RS, EHAMERE, 160 1181-1188, 1982

Giles, G.R., Mason, M. C., Humphries, C. and Clark, C. G.: Action of gastrin on the lower oesophageal
sphincter in man. Gut, 10: 730-734, 1969

Henderson, J. M., Lidgard, G, Oshorne, D. H,, Carter, D. C. and Heading, R. C.: Lower oesophageal
sphincter response to gastrin — pharmacological or physiological ? Gut, 19: 99-102, 1978

Ema&s, S., Svensson, S.-0., Dérner, M. and Kaess, H. : Gastric acid and serum gastrin responses to insulin
and 2-deoxy-D-glucose in duodenal ulcer patients before and after partial gastrectomy. Scand ] Gas-
troenterol, 11 : 667-672, 1976

Bl ¥, BICOFR, EEER, U [EEEIE A DRk} 5 A T EE) & gastroesophageal
reflux, acid clearance izou-C. BEFESEE, 78:1166-176, 1981 '

Dent, J., Dodds, W. J., Sekiguchi, T., Hogan, W. J. and Arndorfer, R. C.: Interdigestive phasic contrac-
tions of the human lower esophageal sphincter, Gastroenterology, 84: 453-460, 1983

Franzi, S. J., Martin, C. J., Cox, M. R. and Dent, J.: Response of canine lower esophageal sphincter to
gastric distension, Am J Physiol, 259 {Gastrointest Liver Physiol, 22) : G380-G385, 1990

INERIE SR © TSR A A O SERIRE —RKRR, PUIRBEATR., AR B oMEE i owT—. FRES
2%, 92 ©326-341, 1978 .

Atkinson, M. : The patho-physiclogy of gastro-oesophageal reflux. Topics in gastroenterology, vol. 4, pp.
67-83, Blackwell Scientific Publications, Oxford-London-Edinburgh and Melbourne, 1976

McCallum, R. W., Kuljian, B., Holloway, R. H. and Walsh, J. H.: Effect of intragastric amino acids on

lower esophageal sphincter pressure and serum gastrin in man. Am J Gastroenterol, 81 : 168-171, 1986
(2. 10. 29 =F)

266 {FMESE Vol. 39



