445

o3
%H:I

JEREERNILTH L B RERT il & 2 D

— JERERH L E BT O B A —

VAR S ES
PR AR Be 2 o A8 5 i 7E
NSRS ET
(FfE © EHIEEBIR)

Non - invasive Measurement of Gastrointestinal Motility
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Abstract

The measurement of gastrointestinal motility has rapidly developed in a last decade according
to progress of the computer analysis. We studied it from the view point of non - invasive procedures
for several years. This article reviewed the followings: Experimental gastointestinal electromyog -
raphy, Clinical esophageal manometry, Electrogastography, Isopower maps of the electrogastro-
gram, Anorectal manometry, and Fecoflowmetry. On the basis of further development of this
area in pediatric surgery, it is desired that more non - invasive measurement will be established.

Key words: non - invasive measurement, gastointestinal motility, electogastrography,
fecoflowmetry

=S N b PIEHPEIZ# 2 EShbhTnhb, Z01%, e A#E

Ik BEZOH L OIlEREORREICHY, &0

v b OVELAE EEE RO L — 2 1F 1883 4 FiEn &0 £ < OMEZRIH LN, FrLOHIL
@ Kronecker, Meltzer {2 & % Wi FHF o £ 38 E 8 EYEBCBT AMA RSN X TE 2

Reprint requests to: Minoru YAGI BIRIESRSE © T951-8510 HEHI/ENTE D 1-757
Department of Pediatric Surgery BB R ERE R R AR RV NR A B 24 B
Niigata University Graduate School of Medical AR HE

and Dental Sciences
1 - 757 Asahimachi - dori,
Niigata 951 -8510 Japan



446 rimRFEaMEs 1185 W95 PR 164 (2004) 9 H

L EES R A I AN IC e MZH LTS R
DEEEREG A %728, Frad non - invasive 7
HEOWESL A HIETORARDLZTH A 5. non -
invasive 72 ¥ TH UL EPAIREBIZ L D < &
D, RERHIETEZZL12450, HiLLHIRS
Boh, e —BL#EET2LE250505
Tho. w5l BERSIEKRTNENE A T
ST/ 1981 50 5 2001 - & TORIZH W
T, WFgEE T IRHALAE ) B O I FE /N I B
JIEIZ: D A=W B REE D W 7% R0 Wi R 3248 B O fh
MRBAA VT —v &l Tnk, FAld 1982 4
IR RN P EEAR LYTEHE O %, 1984
FANRS R TR & 5 0, DI, A BP0
Y HO—HLUOHLEEESEMOMEIHEDH -
T&7. ZOM, By ANZELFKIZ, KDHL
BRED WML EEIEREREEO T # Hig
LTC&EZ ARTIEZZOM, 20 450 ORDHZE
D it & SHDBLIZOW TR L 720,

FRXZNRABTOHILEES)
BB & W &

R NIRRT IR & 7 - 72 1984 B 24 B O Bff
FIEY A T TN L UEUE - ETEN R ¢
MBI BIHILE NEREDORG RE R A LI
iz D2,

AT (3 1982 R4 & 0 JHE P ERE X° AH & J 3R e
GG T e O IHE PRI MRV, R O /N EE
OB & 1T > Tz BHEBRMICREET L
& UTAEIREE T2 FIE UGS ORI 2 & fes
U 7= AU 2 & /M -0 A AT ER X 4 S B
#% L, slow wave (BER) X° migrating myoelecric
complex (MMC) OYEIR & HHyE & D RS # ¢ H
EAHE TR OMRGHL £ 1T - 72, LB IS
% EAR O EE AR H 1, MMC ORIFRRE R 7
ORARHE % OIRE L 729,

IS OFE S itk EBIFERERTAT £, Wb
AEMEO A RS RE S N, ZO%, Kik%
FERE X 1986 - & O 1990 FZ 21 CEABMT
HAIANA YT =D - T —APNTFT VAT 2 —
Y — 2 KA UGEIRREDHEHIZ & b, REET L

X1

1. AEHERE
1) infused catheter %
2) intraluminal strain gauge %
3) radiotelemetry

2. WXk
1) intraluminal electromyography
2) electrogastrography

3. BV
1) acetaminophen 7%
2) real -time ultrasound ¥
3) radionuclide emission imaging ¥
4) pH monitoring ¥
5) breath hydrogen ¥
4. Doppler ultrasound

5. MEEEk

& U 2z/NA g /N - K515 - IHEEEE)
OREHIE 572978, Zh o M2l TARSE 2
HEHOKRBGHENR & ORI IZ & D IEEsHEE
R ETHHIEEHOI Y -2 -2k 5
FEWE BT OO FIZ & O B RAY B ET A T BE &
Lol L2L, Zhsidnwihde b &l
LB RO RIBE T & MZISHT 21213
BARIZETHOIRREE L BIZE 57,

—J, &9 —DDOWEDHTH - =MILENITE
BELIL—F U TITOR TS IR0 AR A1
WAL TH D, MiE R TR ERENTH S DA
7 5 T EIGBIIFINERE 249 L & HEFRRE &
BILAWEARTET 52 L TE T

ZOX>EBROB L, R ThRE L THEX
Y 7=EXOE AT & BB A E» L DD
PRI AR 2 7 T/ NI U 728 L
HERR AR DR O MENE A FRIR U 72, WL HE)
Beell B IR LIS R LK icikichiz5
7, REED 2o W ERE RIE EOAEAE & /D WF%RIC
T AR 7. 1980 FEAHEE K DRIOK TIRRERIY
WALE EB O ME FITEE U TR 72 5 WF R 2304
¥ - 7-HEX RBENEEXGPILE SHEHL
R EFRE L 72, A Dt T AYE 2 4EHD



SR D IR EER) N LA B RERFAN & £ O R 447

KEMSHBEIZ & ORFENIZEDO & & 1990 F L D E
BT b, AR (kv b
v —ik) ARG, 2 ORE DR A S s
U7z BOAGHIC O R 7 — 4 DR, RIS
BWTEEHITEETH S Z &, NRIZK T itk
FORESERE U2, HERES S EEIC
£ 5 & THEFLET R TR B 4 0, BEFLHLET
FEAESICR L 2R e 45 UHEN EoZ1t
RET L7z 910 GRBR A O R AV B IS
R x B Z &ML, ZhERTHE LT 1992
K D FEEEO /N AVRRE B bR B T o H EE)
FEAEEFM LIS T E A DORREHZFE - 72 W12,
FTIEHRBMMO R =2 X — F —(FAEET A fa
ENb 2 ENLWEHBRMI RGO H EEE LR
ELUTCHBRARE LB, RICAERE T
BRI EEESA RSB R E NS Z EIZFERHL
1994 - K O £ 386 B SE I % 51 oD T Bl B BB AT A 12
SHEXAZIGHIZE 72 W, Zh KM TO
HEX O 28U, IHREN LT EXENR
IZH0) 5 'H B REE N L, £ OFHMELHERE X
N7z RIZTNSIZE - 720720 BRG] — g 1= fl
T AW, RO, 3756 Rk E
i & O EOIIE & MG L, DI AREORRE
B & ERERE LB L 2R T & M O 78
IR RLIGAZT ) GNEEFETES L 51
L7z W12 2 fER, WE, OO 2 mh 5N
MihE & U CREA A iR RE & I U 72, OERE
VA U 72 B SRE AR 22 & ARRASELCRBE L o
UK v T THEL T — 4L 3 — & — 12}
FL, 7HarsF o8 NBmotk, /8 a2}
17 U R R AT 2147 > 72, BEROEFEKRE TS,
HE1EIC3ROBXES S D, BHRHICIE
IREHD LRI 5. 22FEERE» S OA» 6 TIIE
KERY 2 2L A FBIC A CE OO TH 2 s H
CCFERBURNT UBT L2 Ao b S A A EE L E
RG22 &0k 5. ERTIIRBENIZE
A REF &, BRI ST s LR 3
D BT B - 72 112,

FEPASHT RIS T 2 &, NEFELEDS
BNHEX &R L ZRER, FEERFFIED 5 h
BN ODOHEM TS AR dysrhythmia % 78

b 7-ER, BEOY A Ao UEEX L dys -
rhythmia % 588 723EFNC KB & 7z, dysrhythmia
ERAD-HTE, BohroFIZLLLARIK
Y — & R A & D tachygastric TV — 7 Fil %
BOZHRBLARICEMT, Y- 2T b
87 — ot BB HE U R e PASEA R T TR RIS
KIETH - 722 & & EEPHgHI R T & 5 )
BB EDFENRBINBICE S W, F72,
BWON =2 A — F —{FAE A 2387 4 T B3
X5 HBEAMNHANCEEX A2 IEH G AR T,
BEZEERAT, R, 7 & A — o IR 8
T —EIZE LA U T B Sk BB AXIEENIC
B LT B Z &R L 722 19,

B2, HERDOE A H &Ik UIHRE T IR
2 H/NERREREOEBBREONE (Wbws,
M) #HIET I &ilkoT.

ZZT1997 £ LD B ER & U CHEEICEE
OBEBXD 27 557D 27 F v ¥ 355D Hka % Hb
it L e F A ibE &R T iIcadek L, hdaricsl
O P ) BHIN 75 RE I AR A AE 5 C O i B iH L A% R
BIHERE TN A 1T - 72 19, £ < OWPIE R L 5 W
AR THEDEEROLI I DD F Vv =y 7 AN
ZMLT LA TERTHIEETELEND TR
Bogmlo sy — 2RI EZ R T 528 L L.
—DODEmBP SHONZAXRT N T LR S,6,8,
10cpm D EA O FEIRIZ 53 1) 2% 4 DRI O K/ ST —
2 s L, RERER % o 72 R FTHeX
DE R Y INVARES [IOE ARV =Y )ig ROV
T — DB EGHOENTEBE L, averaged
map ISR & & Ui kST — 84 54 G 8
OFREE Uz, ZHus &) BHREE N TEBOH
%O R R PSR % DO BE O activity DAL %
o ABZENABEE & DIGED D 5N OWEE)
MO B3 L TEHRHATH -7, 5HE
CRESHEENh S 1),

ML EEX OB ZHER U 2%
IZOWTIRARZAD, ZOIENIZE HEROMIEE
BRI A & I3 R BT A AR O R R & A A
7z, EEALPTER T RO SRR E Tu T
L & WHERTRT R 2 itk O PR fEsEae & tHEE L& &
WAL DB T EICHERH L 22 TIhCED



448 BriBBEFESMERS %6 118 %

58DE L TWIRAHEE CHIRBREE H 5
UROFLOWMETRY (Z# H U uroflowmeter O N
UOE UBEHE & U TR L 224 B K & o
TR 2 I U P RE & 1. 5 fecoflowme -
try OBF # ik Az, Thr 6/ o h=ziir o,
Z DK, I KRB YR UGS 23 H 2 PR s
KFThdZ e, BERD LG H%
PP aEM A & U CHAMY & 25 & Hllr 2 h /e,
FERIZ, AL BHN W 2 B 2 T 2 DORE
PR S S ATH 5 19, BIEHH OB E
2B W CEERE ABATL P B s s m U
BIRPEERRERTAG L, EHTH 5.

HIEEEBH R DS RORER

LREDOWIR A SHIE X B 5 720 12 IEZ R
L& EBHIE E, FHCE BRI WL Q&N
A RHR AR OIS ¢ 58 /- B EE R
fili 1018 EICEHIBER Y v ¥V oIz & 5L
P SE B F G DI BT O B ARSI R YRR
TE 75 EFRIRBIN OIS 2 SHHIC AN T\ 5. B,
B U PEERERT Ml VE O 22 10 ¢ & IEHE Tt
1) 7% fecoflowmetry D% 4 75 B I5 HT P il % Bk
R RERTAT A~ DG 19 KO, X 0@y 25
DR BEHEE2H I LT3, FBENIZIE
Hirschsprung %5 12 %5 1+ % PE B GE R F 10 0 5815
TFREEOMAL X OF - REFEORBE L E L T
W5,

X B

1) Takano K, Iwafuchi M, Uchiyama M, Yagi M,
Ueno A and Iwasaki M: Evaluation of lower
esophageal sphincter function in infants and
children following esophageal surgery. Journal
of Pediatric Surgery 23: 410-414, 1988.

2) Takano K, Yagi M, Iwafuchi M, Uchiyama M,
Nakagomi H, Iwasaki M, Matsukawa T and
Ueno A: Evaluation of esophageal function in
congenital anomalies after operation IV. Siidosteu -
ropisches Symposium fiir Kinderchirurgie: 254 -

95 PR 164 (2004) 9H

266, 1989.

3) Yagi M, Iwafuchi M, Uchiyama M and Takano K:
Electromyographic study of the mechanism of
postoperative cholangitis in congenital biliary
atresia: Intestinal motility after Roux - en Y biliary
reconstruction. Pediatric Surgery International
5: 433 -436, 1990.

Uchiyama M, Iwafuchi M, Ohsawa Y, Yagi M,
linuma Y and Ohtani S: Intestinal myoelectric

e
N

activity and contractile motility in dogs with a
reversed jejunal segment after extensive small
bowel resection. Journal of Pediatric Surgery 27:
686 - 690, 1992.

Uchiyama M, Iwafuchi M, Ohsawa Y, Yagi M,
Jlinuma Y and Ohtani S: Resulting long - term

&2}
~—

intestinal motility in dogs following construction
of a reversed jejunal segment after extensive
small bowel resection. Journal of Pediatric
Surgery 29: 1335 - 1338, 1994.

6 ) Uchiyama M, Iwafuchi M, Matsuda Y, Naito M,
Yagi M and Ohtani S: Intestinal motility after
massive small bowel resection in conscious
canines: Comparison of acute and chronic phases.
Journal of Pediatric Gastroenterology and
Nutrition 23: 217 -223, 1996.

7) Uchivama M, Iwafuchi M, Yagi M, Iinuma Y,
Kanada S, Ohtaki M, Yamazaki S and Homma S:
Effects of intestinal muscular wrapping on rem -
nant intestinal motility after massive small bowel
resection in conscious canines. Journal of
Smooth Muscle Research 36: 57 - 67, 2000.

8) Uchiyama M, Iwafuchi M, Yagi M, linuma Y,
Kanada S, Ohtaki M and Yamazaki S: Effects of
trimebutine on intestinal motility after massive
small bowel Resection. Journal of Smooth
Muscle Research 36: 117 - 126, 2000.

9) Maruta T, Homma S, Yagi M, Hasegawa ],
Shimamura K, Suda T, Sakai Y and Hatakeyama
K: Key factors influencing bowel function after
ileal W - pouch anal anastomosis: A spectral
analy - sis of W - pouch motor activity. Surgery
Today 30: 886-891, 2000.

10) Homma S, Shimakage N, Yagi M, Hasegawa J,
Sato K, Matsuo H, Tamiya Y, Tanaka O, Muto T



11)

12)

13)

14)

15)

JUR D IER IR/ N B RERT Al & Z OO R

and Hatakeyama K: Electrogastrography prior to
and following total gastrectomy, subtotal gastrec -
tomy, and gastric tube formation. Digestive
Disease and Sciences 40: 893 -900, 1995.

SR E RKREWR, GX & pILER] D BE
X (EGG) 12 &k 2/NREEEEREETm. NIast
R} 29: 1324 - 1328, 1997,

AR FE, KBEN, WLEH] D BRIEEX
& B R AT Al — FE B By 1A S B RE AT AT
DR —. /NS 33: 1304 - 1310, 2001.
Ohtani S, Iwafuchi M, Ohsawa Y, Uchiyama M,
Yagi M and Homma S: Electrogastrography in
patients after operative repair of gastric rupture.
Pediatric Surgery International 10: 233 -236,
1995.

Yagi M, Homma S, Iwafuchi M, Uchiyama M,
Matsuda Y and Maruta T: Electrogastrography
after operative repair of esophageal atresia.
Pediatric Surgery International 12: 340 - 343,
1997.

Homma S, Yagi M, Uchiyama M and Iwafuchi
M: Isopower mapping of electrogastrograms in
short bowel syndrome. Medical & Biological

16)

17)

18)

19)

449

Engineering & Computing 38: 653 - 658, 2000.
Yagi M, Iwafuchi M, Uchiyama M, linuma Y,
Kanada S, Ohtaki M, Yamazaki S and Homma S:
Fecoflowmetric analysis in postoperative patients
with anorectal malformation. Surgery Today 31:
300-307, 2001.

Yagi M, Homma S, Kubota M, Ilinuma Y,
Kanada S, Kinoshita Y, Ohtaki M, Yamazaki S
and Murata H: The herbal medicine Rikkunshi - to
stimulates and coordinates the gastric myoelectric
activity in postoperative dyspeptic childeren after
gastro - intestinal surgery. Pediatric Surgery
International 19, 760 - 765, 2004.

Ohtaki M, Yagi M, Kubota M and Homma S: A
disturbance of the gastric myoelectric activity in
post - operative patients with biliary atresia.
Pediatric Surgery International 20, 77 - 82, 2004.
Yagi M, Kubota M, Kanada S, Kinoshita Y,
Okuyama N, Yamazaki S, Murata H and
Hirayama Y: Fecoflowmetric profiles in post -
operative patients with Hirschsprung’s disease.
Journal of Pediatric Surgery 39, 2004, in press




