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Significance of LES—INDEX in Evé.luating Lower Esophageal Sphincter
Function in Patients with Achalasia and Hiatal Hernia

Kaoru MIYASHITA

Department of Surgery, Niigata University School of Medicine
(Director: Prof. Terukazu MUTO)

Parameters representing the lower esophageal sphincter function, such as the lower
esophageal sphincter pressure (LES—P), the width of the lower esophageal sphincter
(LES—W), square inside the pressure curve and the baseline (LES—S), LES—index
(LES—S/LES—W) and the pressure difference between the gastric fundus and the
intrathoracic esophagus (dp (G—E)), were measured in patients with achalasia (Group
A, n=10) and with hiatal hernia (Group B, n=19) and in control volunteers (Group
C, n=13).

In Group C, LES—P amounted to 33.7 % 11.2 emH,0, LES—-W 4.4%0.9¢cm, LES-S
55.6 = 23.5 cm*H,0, LES—Index 12.4+ 3.2c¢mH.0 and dp (G-E) —3.8+ 3.0cmH;0,
respectively.  These values were 52.5* 17.4c¢mH.0, 4.0%1.5cm, 90.1+44.4cm*H.0,
22.3+5.1cmH;0 and +6.3+5.9cmH,0, respectively in Group A, and 33.3+13.8¢cmH-0,
6.03.2cm; 50.0*+28.6cm?H;0, 8.4*=3.3cmH:0 and —3.1+4.8cmH:0, respectively,
in Group B. In Group A, LES-Index, LES-P and LES—S were significantly higher
than those in Group C (p<{0.001, p<{0.005 and p<(0.05, respectively), and dp (G-E)
was changed to positive. Group B showed an extending tendency of LES-W and sig-
nificantly lower LES—index (p<{0.005) in comparing Group C.

With respect to the correlation among each value as well as the coeflicient of
variation in the three Groups, LES—index correlated signifcantly with LES-S (r=0.91,
p<0.001) and LES-P (r=0.79, p<0.001). With an exception of dp (G-E), the re-
maining four values showed positive mutual correlations each other (p<0.05~ p<(0.001).
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Judging the degree of variance of each value from the coefficient of wvariation, the
degree of variation of LES-P, LES—S and LES—index was 0.33, 0.42 and 0.25,

respectively.

Coefficient of variation of LES—index was the smallest, and therefore, it

is an useful value in evalue in evaluating pathologic conditions in the esophagogastric

junction,

Key words: esophagogastric junction, manometric study of lower esophageal sphincter

function, LES—index, esophageal achalasia, esophageal hiatal hernia
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1) BiERtk: #EEY 6 BEL B Ro®ICIBN
L, BIAMABRTHT, BRIAH0HNT T 5
Al FECESEHE LToFvnhs vEY —28A
THOHRE L. R LLAERERERA T —7 ik
A&y +—2 v FEBO Argyle REPFRERS = —
7C, WERRVEAEY=—24, A 1.3mm DL 0
% 3ARERIAE 10Fr ©b DT, 5cm B3 HEO
£ 1.5mm OHAMEIN—A Y IF—FALTH 5B,
A v 7t hydraulic capillary infusion system (1 ¥
N9 7 a—vavRY T Model PL-01-4, Arndorfer
Medical #) %\, ZEBK 0.4ml/min #EAD infusion
B -te, HF—FLD5|EHEGAZ—AF ¢ HN
HMOHT—FNEEG | 2 HEEE (DC001, DCS001)
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T ot BRRE T RER L ERC T AERER
OREFITET, 8, FPER K[FELEEHBEL, T
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N% Siemens HBOFE S v AF 0 —H— 746 L& 4
BfEl, BETvS2=y b (LB-8ID), KV FF7
(MIC-8600, 77 XBFHH) %1, 1cm/10sec O
HWETL a—4& (Multicorder MC-6716, 75 75 »

JAEB) R L EEAY v T ARNL, BcER
HAOZEZOBACER L, REE BEMchagE L
REET Dodds & D5 Pressure rise rate (dp/dt)®
ZWPE L, dp/dt # 250 cm HyO/sec Ll EE b T &
BHERTAL L (F D).
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FRMNLNEEX RS 00, BESEE L URENOED
EDHH - LES 0% b b 04 e L, Thbb
B2or>cEBetsBESTFIREENLORER
FE#% LES-P & L. —J, LES-W QB EHOER
DB OEDIL S B b RalE P R0 S K O R
CR?>ETE L, BEREBEMAEO SR FESR
WO BEE#E dp (GE) &Lk &b,
i FdE,» S LES Ot avea—4, ¥
£4 % (Apple I, Graphic Tablet) #H\VTHEE L
7o TERZ LES OWuRAR & BIES - fERaeEOWRE
MAEEROBSLTARFESBEEERL LT, ThEW
MR CHE TS L Lich, HERI0 T HTHE
hiciiHEAOERE LOME L, UL, ZoOmE
v o — FOFREHEE, MO v ) T L—vavitko
TELT A10%, B LES-W AEEBEoOEI IS
Lo, MENIE lom HyO ' lem R Ens &

Fh - B
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« infusion & - 0.4 mf/5 ZEK
Hydraulic capillary infusion system
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LT, FKERIEL TR, ZOfE% LES @
B (LES-S) & L. AEBEARCEEND S W
BEOBED B HHE, WEBRO ERCAYREDO R
EREE L - TRERNREOERS EESOER L b
FERALTWEZERDD, ZOL5 REERC I EES
SEKEOEBAERERE LAV, Zogc LTE
LhizEE% LES 1§ (LES-W) T# L7-ffiid LES 1
cm ¥OODE, 2% W FEHECHET L LELLR,
Zh% LES-Index &5E# L.

REREE L BEAR, S OLRRFEMETEOB I oWT
LES-Index %%, fEROFEIC I3 L£BEHEE OH
B EiT-7. vk, FEERECE tRELR AV,
p<0.05 %4 ->THEBELL, 0.062p<0.1 ZEAHFY
&L

2. #® *

E~171 BloRERERES S B, BlE@EhT—T v
DEAETHRATE L - LD, AENOE FED
B D LT - T 190 % R & RITATEE T H - 1o
R8T WHTH-Te. EhbDs LRBH, AET 5 H
U7 REE B = TROFREER R L & 2).

1) RfERE

KBTI LES-P 33.7+11.2cmH;0, LES-W 4.4
+0.9cm, LES-S 55.6+23.5cm? (H,O), LES-Iendex
12.4%3.2 (cmH:0), dp (G-E)—3.8%3.0 cmH,0
TH Tz,

2) BET7HTLTHE (EA R

BREEEAROBENKBOVD LS THLRET H S
710>V T & ER A B &, LES-P 52.5+17.4cm
H;O, LES-W 4.0+1.5cm, LES-S 90.1%44.4cm?
(Hz0), LES-Index 22.3+5.1 (cmH;0), dp (G-E)
+6.3+5.9cmH,0 Thy (F 2), LES-W %Rt

% 2 AREC B S ROEPEREE

B 8 L LES-Index, LES-P, LES-S iz % h
FRAEBICEE (&4 p0.0001, p<0.005, p<0.05)
Th-k (B 3). ¥, dp (GE) BBEMLL, Kk
HEEORENEBLE lt->TWwWi. i, 19784
AR THEHENR . LT 2B T long esophageal
myectomy (ZEBl Heller %) # 14T L7 6 FEHIC
DCCIRETERO & E% BT % &, LES-P, LES-S ik
WERLEECEA L (p€0.05), ¥ic LES-Index T
BRI AN, EHIEHBEORL (p<0.01) %R LK
(X 4).

3) ABEBAALZTE HH B

Al B EATOVTET LEETRETH 5 HERL~
=719k OV THR S &, LES-P 33.3%13.8 emH,0,
LES-S 50.0+28.6cm? (HzO), dp (G-E)—3.1+4.8
cmH,O ENBEEEOMIzER (F 2), b¥rk
LES-W 7% 6.0+3.2cm SEETAHEAIPAD LT
LH» L, LES-Index T34 &, 8.4+3.3 (cmH;0) &
20, WEEED 12.4+43.2 (ecmH0) KB LTHE
AETF (p<0.005) LTwi (B 5). iz, FHIH
WA Lie 5 ERi >V T &% 2 5 &, LES-P 27.8
—29.4 cmH:0O, LES-S 50.7—49.8 cm(H,0), LES-
W 7.1—4.9cm, LES-Index 7.3-10.3 (cmHz0) &
7o b, LES-Index OHZMAMHECHBED LH (p<0.001)
Rl (E 6).

Hill EFEMBECER LEAOSEAYRRTS (8
7). e9mo BT, g, EHHECEEY (B 8), N
fgRE (B9 cHlE s alBEsHol#Erse,
OB ABBRMES YRS . LES-P, LES-Index 3
CAET LT e nd, FIERfS I fb Al s i i &
L (Eg10, E11), LES-P, LES-Index ® EH AL
niz. Lal, 6 A%, BER, MENCLAE
B~ =7, BFEHEAEROFALSH D, BRELAD

mean -+ SD

LES-P LES-W LES-S LES-Index dp(G-E)
(cmH:0) (cm) (cm?) (emH;0) (emH0)
*F i< B 33.7+11.2 | 4.4%0.9 | 55.6:£23.5 12.4+3.2 —3.8+3.0
(n=13)
BHETH T YT EE|52.5517.4%F | 4.0+1.5 | 90.1144.4% | 22.3+5.1%* 6.3+5.9%%
(n=10)
BEBH A~ = 7EE | 33.3+13.8 | 6.0£3.2| 50.0+28.6 8.4+3.3%% | —3.1+4.8
(n=19)

* p<0.05, ¥ p<0.01 GHRECRLT)
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fo. RENERNE LT, PARETRSEEL M-
el DIRFEASEN 5 L OO, LES-Index 13 10.8-5.9~
8.7 (cmH,0) & BEMIETL, —F, LES-P 2§
0cmH0 &EEOF FHE LT/, 2EB® Nissen
KFMiIAR RO RRECNELTWS (]
7). BFERiROMENENEOERE (H12) Tk
LES-P Bts LAES fe»TWB M, kb IEH
R ~NDEE RSB LT

4) HBEOHEMEBEELTREN

RRRE & BEEFICE T 2 R WEEOMBE & EREHK
*EF 3~F 5 wR Ui, ®EEC kT, LES-Index
i LES-S & E0MEGAHER (r=0.91, p(0.001) %R
Lizigds, LES-P & LHBOHE (r=0.79, p<0.001)
@B dp (G-E) L&ELOBELBRIE, T
N EDOMHEBY (p<0.05~p<0.001) 1. *i, £&
EONORE >\ CEEEREZE (SD) 2 FHE (mean)
TR U BREH A5 &, LES-P, LES-S, LES-Index
44 0.33, 0.42, 0.25 &7 v LES-Index OB E
HREOR D TH - (T 3). HBEBBT LES-Index
& LES-P (OB %A% &, EA BT r =0.55,
p<0.1 TIEEOHET AEAA A LA (F 4), HH B
. FTid r=0.74, p0.001 &, EOHEBIA W, LES-
11 Index & dp (G-E) OMTREBEOCADHERE (r=
—0.47, p<0.05) %#§D7 (¥ 5). LES-Index D%
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Control(n=13) | SD/M | LES-P | LES-Index | LES-S | LES-W | dp(G-E)

LES-P 0.33

LES-Index 0.25 | r=0.79 |~
LES-S 0.42 | r=0.77
LES-W 0.20 | r=0.60
dp(G-E) 0.79 | r=0.30

p<0.001 | p<0.005 | p<0.05 ns
\\ p<0.001 | p<0.02 ns

7=0.91 \p<0‘001 ns
7=0.63 |7=0.89 |~ | ns

y=0.02 r==0.14 | r=0.22

#* 4 AWEEMOHEBIBIth & RARK (EA ¥

EA(n=10) | SD/M | LES-P | LES-Index | LES-S LES-W | dp(G-E)
LES-P 0.33 ] ns(p<0.1) | p<0.05 | ns(p<0.1) ns
LES-Index | 0.23 |7=0.55 | p<0.05 ns ns

— |
LES-S 0.49 |7=0.68 r=0.67 | —__| p<0.001 ns
LES-W 0.39 |7r=0.59 r=0.32 | r=0.91 \\ ns
dp(G-E) 0.95 |y=—0.10 | 7=0.01 r=0.06 | 7=0.02 | T—

F 5 AREEEOMBIBIG L REMRE (HH )

HH(n=19) | SD/M LES-P | LES-Index LES-8 LES-W dp(G-E)

LES-P 0.41 p<0.001 p<0.005 ns ns(p<0.1)

~_|

LES-Index | 0.39 | 7=0.74 | ~—__ | p<0.005 ns p<0.05

LES-S 0.57 | r=0.63 r=0.67 | p<0.001 | ns(p<0.1)
—

LES-W 0.51 | y=0.33 |r=0.24 | 7=0.81 | | ns

dp(G-E) 1.53 | y=—0.41 | 7=—0.47 | r=-0.35 | y=—0.13

BB EA B, HH #T, &4 0.23, 0.39 &7 b,
BEOHPT LES-Index OBRGHESR/METS - 1o,

3. # =

AEOBEMREOD Lo LTREOHERFHRAIL
7= @i% Kronecker & Meltzer!) T b (1880), #5
i3 balloon EIZ L ABMCH 2 BT EBOWELH
HELIY., 208, EbF Y AFa—9—bHRIh,
KEFEL LEEEAMLTERL, AEOBLERFETE
Z3r5iiot. L L, BIDRIFEAERTH -
AEEESRCNERE L FEFYRD L Z L3585
AT, BERRESLT LS THREERES (LES)
ORBEREET B S iF 20 h - T,

£ 6 CARBAEHECET LV o OBBEAE R
L7#%, Winans 519 ZLFHEHHORERERE L &
o, HRENCEEOKEASTT - CRERERZREL,
ERAELBREEERELRD 5B TRAEHORBECE W
TEHEBEC£2RD, ARCIFEAERETIIERSNELY
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=t hHtcd, &0 ERATEREICREAESLEAT
BHEZERER LU, 1 Pope, I'W 3HEAEKLIE
HAEE QR ET, BEAETOAERELRETO
HAFCH LAEEIC LES EXE<, FRERUL39% &
INEWT EERWD, Tuttl ARBEOERETHDLEED
CHBEVRS I ELD, ZOKEAREZHEED
BHRAIB/EL V5. BARK SV TEHARSC LT
By 5%, Waldeck! 12 0 ~10ml/min OB THEH L
150 mmHg ¥ TOEXERICRHET 5720t 5ml/
min L ESRBETHB EHRE L. L L, EEORER
B RENICEYIRE WL & B4 5B TR
B EREEOREOEEI RA K FRLT B2 &
nHn, FARIKS VL LTOBENTTL H1DEAR
BA[ER b E 0 LBOTRBGEBbRi.. A TLE
ABEOWTIHAERENE EOMBES0UDE2E LT
BEtSh T &, BEHEQEARN DR, EXY
AL L BMETHREPBEETHL I EM D, 1981 £ &
» hydrauric capillary infusion system” % BV T#&
BEREMELSfT->CT& e, MEREORTEBEO 27
TATVAPPNEND ERNEEETH Y, WEEREN
2R L 7cB% AT pressure rise rate (dp/dt) *#IE L,
250 mmH0 LlEH B &AL (B D, —FHk
AT, HF—FADFMEH S microtip B mini-
ature transducer ZEERA L CRIET 5 Hikid, o
VIIAT YV ARERERTLHLELL, TRTY
B5LEBZONLE, BRENABVLOIEOTRLILD A8
LWEoBED $h 0, SERHSRILEND S,
EHFEE - HEOMES LThT— T 105 &k E
EEMNHS. Winans 59 O#ifHE station pull-through
ETOBRETH D, Dodds H'% RIS FELO
HNHBEHOBE L EHR L, 10~158HOMFRE IRGE
DEFF 0.5~1.0cm/sec T5| & < rapid pullthrough
HBEOFIEERB~T 5. Waldeck 50 137 pull-
through ¥ (6 mm/sec) T, FFRIIIEDHL &,
LES OfEECHEBIIIFEALL, v a2HA Y Y
il £ 3 LES EOBMEEE b +5HIETE S &
e Lo, Welch 57 1k 0.5cm/sec T5| % < rapid
pull-through ¥ (RPT) & lem/min T3] &< slow
pullthrough # (SPT) T LES EXIEE A THE L
RPT ¥:0EEL SPT EOFHERZ—ET LN, SPT
EORBEL RPT BOECKELERLEL, i
TREHLEZH418%, 35~38% & SPT &iro#d b
&<, slow pull-through HEOFRMELR L. FEEQ
SlxEEE% 1 mm/sec & LT slow pullthrough

B U THER T, *OBHEE LTI VAR
AHRETOMETH DL, LVI—FOREHEL

Imm/sec LAFAEE, FOFFTRBEORE XICHIET
ELZEETHD. LEHBCIT LES EDih,
Bk L OOHBI OB THED LREINLD, £En
LOFCEET AERE T 5 0y, B
ROELFUZETALENDHS. LES OEHMH4 ~
5cm 9, LES &0 i340~50MEL, 0
FRER, OB L A BB, &4%910, 50 S
D, BMAEHEIBEbRL Fh, La—-XOBELIE
W FERE A BT 1, FEOR\ 1B pressure
rise rate DT T 250 mmHO/sec LAETHH, L a—
FOWRELFOHEREEORE LV MBEL W L2 E
BRLTW 3B,

Wiz scoring BLOMENRS 5, HEREL LTREE
HRSHEERE L RRER D D, £ OBEIELE
BELTWA, WEHIE 3~ 8 v— 2 Y OBENS A,
Kaye H'® 33 FHOWE CIRAEROKEEZ 20.67,
23.50, 23.42mmHg %M H 0, LES OIER#HE R
L, Winans!®, Welch 5! {3 8 FroOflE© LES-
PREBFELBEFTEIPOFRAOGELVE VLR
BROBREA2HE Lz, &5 33 FARETRIR Y LES
BIERNHTH LM, RETHT T OREUA~V =T
£ &0 LES BEFCRIENHMLEDADEELD S
FRE L. IR LTh 1 FARZGORE T+
GTHY, BERXPETIERTIHAOCHEDFHE
TRTZLIERANTELTHLELEbR S, Dodds
520 4% station pullthrough 5Tt LES &V T
LA REEAOESLFHIE RS D, rapid pullthrough
ETE—20ERGTHH, FFHEHEOXRL/ &L T
&, EB—iFEORMEEEL rapid pullthrough T
HENEWE L, Lnl, Kaye 518 (T L%ER
Ry, PERE L OBRKUIRHCPER % 1R TORBCEHAI L T LES
OF, BOEAZREBTRLS - FIHBE L. CoHE
L 10~ 150 R DOFFREE %17 5 7w, 463 L AR
MLz, Welch 57 (2 3% 4213 6 ED RPT
BoOMEFERE SPT kT LES OE&EFER, RPT
EDEOSBIAE CERFRIE SPT 018Xtk
L35~38%Th-To. FAMDBEELLLL, L0EE
HsfE% RS B, EBZEREEH HBIER -
MEEDI TR KERE L KD 5 L &, LES O
ERDBEOLE L. LES OBEBIE LES O & &
RS DR A FALRPEREGE L, COREBERIC
FEniEas L. M, CoEERI O THTHETR



390 FREYSME H106% $6S THIE6H

R AOERE LTME L. LES OEEOEER
BEY 2EALPM oRECLREBhAEN, WTh
L hRREESCHUTH B0, NEEE, F v
U7 v—va YDBRENEIEETERVWLDTH -1

DI IREERTD 1o, EEIRDLERELETA
HEIE LT LES ofE#E LES-S &L, ¥bicthw
LES OIF Tl L7fE% LES-Index &E#HL THE L
TELY. Zhit LES OoHEIYODECHSL,

LES OFHETLH 5. EELHBERCE LTI LES-
Index, LES-S &4 LES OF®IE& FOHEBAY =T
LOTHLH (F I, LrL EA BTIE LES-Index
& LES-S o HMLE 2 0BG N R e 5.

F /o LES-S 3&KBHT LES-P LEOHBY TR L
o, BEROBFWUEEDOH B BERERTH L L, LES-
Index OERFEE /D E V. AT HH LES-Index 1T
SEODNECTHIET B 1D TH D L2 B,

RS MEEEATOBENEETHD EA B, HH
BEOKETY LES-P TiRHOrBITER L. %
 HH BB t~T LES-W TEWHE
HBH, LES-P, LES-8 B EEEYED . Ll
LES-Index TI®HEEED 12.4+3.2cmH;0 L 8.4
+3.3emH0 EFEBEK (p<0.005) EETH 1. &
OB AR AL &, 7.3-10.3cmH0 & EREIC LES-
Index DAL HEBEELXT DL (p0.001). BREFMD
Fldx B5 & LES EoRBEREWNT 520 Tlk LES
OB R E AT, AREENTTEOHBRL v %
BN E LSOO LES-Index it k- Tk D ORENRN
Rah, MEOFED 5 \ i HEORR% 8T 5 -
THRREEL V2. BRETH S v 7R LTI
B5 1k DA R A in Uic WA B Heller BE#1T -
TELP, FHRTHETEL > 6 fli>VWThD
& LES-P, LES-S, LES-Index $ticiicHRE (p<0.05)
DIETHxRL, ¥z LES-Index Tt 24.4—10.2cm
HyO (p<0.01) TH -7, B, HFHH® BAET
Z 7w Hill OBER T 5 Jekler BEFH 21T
W LESP it 11+6mmHg & EVWHRBIFAERTS -
Tl HE L, FE5% 1 Jekler-Lhotka # LESP it
42.7+3.31—18.1+2.33 cmH,0 & h, FiAEM
=7 L Nissen #4770 LSEP (3 25.0+2.56
—31.4+5.33cmH,0 &l ot EBE L. L LA
DEEELROMPRERTHE ., SEOBEHESE L o3
MO LES-Index 5 12.4cmH;0 ¢, EA #, HH
B i o LES-Index 59 10 cmHO TREBRITF
ThY, WEOBELTAEIR 10~12cmH0 &V 2

%.

FREBOERCR LT, AETESTOBERET
HLRENFERESTT . THAEAEES (LES) @
E (P, 8 (W), BRHEEEZ (dp(GE) Db,
mE (S) kW, h#i LES-W T LifE% LES-
lendex & B2 L CTHEF L1z

1. ®E#EE (n=13) Tk LES-P 33.7+11.2 emH,0,
LES-W 4.4+0.9cm, LES-S 55.6+23.5 cm?(H.0),
LES-Index 12.443.2 (cmH,0), dp (G-E)—3.8+3.0
cmH0 Th -t REHEEBOBRENRED D &>
THLEETH I 7 (n=10) LoV THEELB &,
LES-P 52.5+17.4cmH;0, LES-W 4.0+1.5¢m,
LES-S 90.1+44.4 cm? (Hy0), LES-Index 22.3+5.1
(emH0), dp (G-E)+6.3+5.9cmH,0 THH, LES-
W &b & BB L C LES-Index, LES-P, LES-
SHrhzhBECEETH-L. %1, dp (G-E)
BB L Tt

2. REBESHMOMFEIEEETSTH L RHHIL
~N =7 (n=19) &2\ TR% &, LES-P 33.3+13.8
emH:0, LES-S 50.0%28.6 cm?(H;0), dp (G-E)
—3.1%£4.8cmH,0 & MBH - O, b
M LES-W A% 6.0+3.2cm SERTAHEEMNED
Lk, La L, LES-Index T#FT&, 8.4+3.3 (em
H:0) &b, MEEO 12.4+3.2 (cmH0) ©H#E
LTHBET LTV 1.

3. MRS REABCBIAENEEOHB L TR
BRE 4L L, MERCBSVTIE, LES-Index it LES-
S KIEOHVHEEE (r=0.91) %R Lii@s, LES-P
ELHEOMEE (r=0.79) ##Hi. dp (G-E) &
FEE OBRERGE, VIR FoMBEYRn. #
1o, BEDHBOBE LW TEREK 45 &, LES-
P, LES-S, LES-Index {344 0.33, 0.42, 0.25 &
75D LES-Index DERFEIVFZ/NTH 7. Theb
H LES-Index 48O/ NEGWEHET A BB
HThs.

4. EFOBRBAY R L L LES EOBEEA BT 5
720 Tk LES OB 4RI E h?, LES-Index
Edo T rORBBELI N, HEOFES 5\ ik
WEORALEBHT 2 L TLEREEL V2 5.

Mz sebich, BEE, HRMZEYE L
T FTR KR IR — /PR R — S a7
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