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Study on Motility of Pylorus and Duodenal Cap by Cinefluorography
By

Takashi Kogure M.D.
Department of Radiology Faculty of Medicine, University of Tokyo, Japan
(Director:  Prof. Dr. T. Miyakawa)
Chifly, considerations on normal motility of pylorus

and duodenal cap, and emptying mechanism of gastric contents

Observation of pyloric motility was carried out on 121 cases for a total of 868 times by cineroentgeno-
graphy. The subjects studied were made up of normal group 1, normal group 2, gastric ptosis and duo-
denal ulcer cases. Motilityin normal, gastric ptosis and duodenal ulcer cases was compared against that
of the normal group 1 cases. The following finding were obtained from considerations made on the
normal motility of the pylorus and duodenal cap, and study of the emptying mechanism of the gastric
contents.

1. Pyloric motility was “antralsystole” for all normal cases at time of gastric emptying.

2. Peristaltic process at the pylorus can be classified into the four following patterns.

a. ““Antralsystole”” is completed.
b. *“Antralsystole” stopes before completion.
Peristalsis disappears.
“Antralsystole” is not definitely observed and peristalsis travels to the vicinity of the pyloric ring.

a o

3. “Antralsystole’” can be seen in pyloric motility at time of gastric emptying in normal and gastric
ptosis cases, but not in any of the duodenal ulcer cases and in some cases peristalsis travelled to the vicinity
of the pyloric ring.

4. However, in no case did the perstalsis actually reach the pyloric ring.

5. For observation of motility, it is convenient to divide the phase of pyloric motility into dilatation
stage, early stage of contraction, latter stage of contraction and final stage of contraction.

6. In normal group 1 cases, a portion of the contract medium is retained in the pylorus at the latter
stage of contraction, i.e., at the time when the contrast material is emptied from the cap.

7. Normal group | cases have a longer final stage of contraction and a shorter contraction stage as
compared to gastric ptosis cases, but the overall time required for the entire pyloric motility process does

not differ.

= lgo s



ARF404:11 A 25R 959

8. For observation of motility, it is convenient to divide the phase of duodenal cap motility into cent-
ripetal contraction, ring-like contraction, and besal contraction, in normal cases.

9. The principle mode of contraction of the cap is centripetal.

10. In duodenal ulcer cases there were mid section spasm, specific contraction, pseud diveticular
.contraction, etc. which were not present in normal cases.

11. At time of gastric emptying, the pylorus and duodenal cap follow a harmonious process. That
is, pyloric motility, opening and closing of pyloric ring, cap motility and opening and closing of duodenal
«cap apex have a set harmony. This was termed the harmonious pattern.

12, From the above results, the term harmonious means to maintain the following.

a. Attime of gastric emptying, there is tonic contraction of the cap (centripetal contraction)
simultaneously with tonic contraction of pylorus (antralsystole).

b. There is a time relationship between the two types of motility. That is, entering of contrast
‘medium takes place during the pyloric phase of the early stage of contraction, the completion of evacuation
-of contrast material from the cap takes place during the pyloric phase of the latter stage of contraction
and in the exceptional cases where evacuation of contrast medium was observed twice, the completion
«of the second evacuation took place during the pyloric phase of the final stage of contraction.

c. At the latter stage of contraction, retention of contrast medium is seen in the pylorus.

d. The pyloric ring is closed prior to entering of contrast mediurmn into the cap and also after evacua-
ition from the cap.

e. When the above conditions were satisfied, the condition was termed as being in harmony.

13. a, The motility of pylorus and duodenal cap in all normal group 1, and normal group 2 cases
‘was of the harmonius pattern.

b. In some of the gastric ptosis cases, this harmony was not found.
c. Also in many of the duodenal ulcer cases this harmony was not found presented a non-harmoni-
ous pattern.

14. In normal cases, no reflux from duodenal cap to pylorus was noted.

15. In normal group 1, normal group 2 and gastric ptosis cases reflux to the cap from the upper
Thorizontal descending of the duodenum was noted.

16. In duodenal ulcer cases, there were some cases where reflux to the pvlorus through the cap,

-particularly, from the upper horizontal and descending sections of the duodenum was noted.
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Table 1 Classification according to Age and Sex (121 cases)
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A. RSN R CHREAM

1. RS

ESEEERT 5 B X U0 9 MM g X s
11X 1m, 7447 — L4mmALZ Y F 6
HA |

2. A £ Z, 16miEE#E (Cine Kodak)
I v X, Zunow f=25muP/ 1.2

Nominar f= 25t /0, 95
Cine Nikkor f=25mmF/ 1.2

3. WMERMFBLIUVHEEZINLL

FFEE 110kVp, FEW 1.5mA~ 2.5mA
B 16Em/F>

ELHMER7 4L L4

7 ¥ XHBRE 7 1 L &

4. WERRSLE

BEDBRTB LE5~15r/40Tdh 5.

B. d& s Ui omssT.

B o4 & UEH (F, ERNHE 28
VA, IERHIE 1 BRfEEE A XA EFE
722800, IERWHIE 2 Wisl ki E TXHMRA TE
22080, &33BT FEmE M08, BT
SR Is3E, i 12180TA 3.
EHEEOFE1EEE Li-oix, XSk e,
=YY L, FHARMEARE, 5N ABENAE

Sex Male Female
m\\ Age Total
& ~. 20 29 | 30 39| 40 55 | Total 20 29 | 30 39| 40 55 | Total
ase
“Normal I i 5
Growp1| 22 | 2 0 | 24 e | 0 0 4 | 28
N 1 i i |
Group 2 11 2 1 14 5| 1 0 6 20
Gastric y I ’
ponic | g 2 1 8 8 ‘ 5 2 12 20
Duodenal ! !
Ulcer 31 6 4 41 8 ‘ 3 1 | 12 53 |

#*  Includes One Case of 19 years of age
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Table 2 Visible Peristaltic Waves and process of Gastric emptying
Ramber of | ! - ; l : |. I | _.__i ! - ! | S ‘
Peristalsis| (2034 |5|6/[7 |8 9/10 1112 113 14|15 |16 |17 |18 |19 | 20
Number of Cases | | _|____ 3 . | i N |
1 a|a|a|a|a|b|lc|alala]|c]c (:|c a|lc|al|la]|e a
T a|alala|b|lc|lc|la|a]c a | ¢ | ¢ l c|la|ec|a|b|c|c
3 2| a|a|bla|b|lc|a c|al|a|c|clc|alalc|al]|c
4 1 a a | a b|b|c _a_ ¢ | _a__ a2 | ¢ © c a|a/|c c . a a
5 A a a _a a a b | ¢ a | ¢ ( alc | a a c [ a c _a_
6 2l b |c|c | T-?_ c |c clalalclalalec|clalala |

a. No entrance of Opaque Media into the Cap.
c. Emptying of Opaque Media from the Cap.

WHRNT, FHECEHEEEE A L ol
ANTFORGFE, 20~25FED2EAE164, (BT
1445, F24) WS, 20~32F 360D —fifeEE
AN24 (BT104, LF24) 284/ THS.

EREOE 2B, BEOMLBROMKFEH
L, Shskxifini-BEc, XA, B5%
OEBEFADT, FFERY, XEMCAELRD
BWETHD. B, 20F~45FE 0 BF14
£, KF6HTHS.

THEEFE L0, BAMMEREST 1o
LFob 0T, X FTEEUSNOBRENRE
FEOONFITHD.

+EeEEE, FAERE22HE e, X
MRET, 2FHEC=Y VI ERDAEET
»3. ([EL, N6z TEMEIAEE T T L
7=

C. g HEIE U iR AAL

R 24y 250ceDiERAl (SY F V) 7
RS MR L 5. A, B
Wy, T+ CHE h B REE 2 R L
7o, RERRIOMMIED T 5. BEEILMT,
BEHIWE A L L, fEfc XY, B
5, +fRIRERE, iRl LA REE L
TWIET, R BEE AL 2 BA 7. BlE
W, 1AM 1EseR (9 2.5 LLETHREL
7=, —EEREG, FTEEfTE, 2REHE 4R
fit%, BEICHREZEEZ & OREHITO:.

D. HEE DR

#21x, EEF6HICOWT, EEH T LN

b. Entrance of Opaque Media into the Cap.
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NHLNAVEEST, b diERANEREP~HEAL
72h 0, cXEICEERIS T RE EAEELUT
12 CHRE WA Th S,

kB, REIOHETEEEN L, EEO
ez HI, WP E o CERENCHEAT B 2 &
BELHny, 1, 2EOHEHO GRS
ST, M EEFTE R, 108 DR <
ZERbhB.
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3 EHITEEDT.

E. BEHOBISE
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NEFIAL~THEEER E LTARY, BEETIK
L, AEREEEL TEEL:.
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% (Priantrale Einschniirung), - » TEETNE (|-
D, B, MMESRE 2 BIA L, R iEsn
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SR 2ERB 23] . Ll K,
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LB AT,
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T, XHUT X 2 Bl o Wik 2 . 0
&, Cannon (1898) 12 & b, HEBIOMIZEHR, *
DB EXE A CHEI /T abhr. K,
[BICARER D 25560, B IERRIE e
FiEiE 3% & 58 ~<7=. 1F 12 Alvarez (1928)
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DINE LN, LENHTRL N, M,
FIEaET % & f~7s.
ERENCRWTY, HE (1954) @ XiEHIT &
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R R T e e
¢ Ex
'.‘.I % ’
pree

®
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1646 @ 49,

RARIE G S8 254 B8 &

DENIHET 5 &, @ISk e LTsRoMiciy
fad 2HE 235 3 LR, ERFIPITFSSH (61
1%) FHIECE L, #%¥F, 3661 (38.3%) <
HBHEFELTW3. X, AL, HE L F L
< HEPTEBOEBNC X 2 SOBNRD 3 &SRR T
5.

I, Keet (1957, 1958, 1961) vk Xigsefly
VIREEGR, MMM CEET B L, pFTENE, FEa
b SRR A 7z A ( Concentric contraction) # 94 %
LIRS, IEEE SI0MDAEIR, - ofknipds
RY E3R~7z. Golden (1952) 3 Kect : 4 ¢ [H
W@z GF LT3,

Ay, @EoEROERIz 2w T, SE4EIZ A5
T, XBHBENL, KOZS0HHRH 5.

a) EEEGER, FOF @M 3 TS T 3.
(Cannon, Magnus, Kaestle, Rieder)

b) EREAE A, WP ERT B L L, Bo
HEFIA D 2231 8T, Goetze DFk % 727738 « An-
tralsystole ” 12474 2. (Golden, Keet, Groe-

B
-

e
-

»
Sl

@ 3%'6

©® *%e

Figure 1 Complete ‘* Antralsystole ™ a case in the Normal Group 1

The figure 1 shows a complete process of pyloric antralsystole in a healthy and
normal case.The film was taken at a speed of 16 frames per second, but the
prints were made from exposures at various intervals. (1) to (6) show the pylorus
in a centripetal and tonic contracted state (with the gastric contents being em-
ptied into the cap.) while (7) shows the pylorus closed. At this time retention of
contrast medium can be seen in the pylorus. Subsequently, (7) to (8) show that
some of the contrast medium which had been retained is flowing in the reverse
direction while some enters the cap following its relaxation.(9) show the pylorus
in tonic state, followed by (10) which show the dilatation process.
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Figure 2, Incomplet * Antralsystole ™ a case in the Normal Group 1
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Figure 3. Absence of Consistent Antralsystole ™ a case of Duodenal Ulcer

Peristaltic activity macase of duodenal ulcer (confirmed by surgery) is shown in Figure
IT1. Peristalsis has reached the pvlorus and is trav elling toward the pylorus ring with
the height of the waves increased. It will travel as far as the vicinity of the pyloric
ring. However, observation of (1) to (10) failed to show cent ipetal and tonic contrac-

tion, that is, * antralsystole
Here, peristalsis of the pylm'us filmed on two occasions is shown. Prints were made
from exposures at various intervals. In both cases the peristalsis travelled to the vicinity

of the pylorus, but did not actually reach the pyloric ring.

del) Z 2T, HEERREC T, BEHPTEAs, Ant-
©), a), b), MiFMAFAT B, (HE, ZHE) ralsystole &\~ ZEITER 2 L-a D »ic

T 1218012 DO~ T 868D ' ER)  Bigt ¢ DU TOMGE & Rz f7o7:. gl L 8
7o, BIRENRZF O s HEFT L T EEM a3 68[E1D BRI 0T, Fhizo3 ¢ P oBh
L7z L BABRIHIE T % 760 1 f ) e o 7e. EEEET 5L
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@ sHpg7; Antralsystole DIER ¥ R T HE.
(1)

@ Antralsystole DIEIE & DDz Lbh %
B, BRI NACHA. (K2

@ BemEis, T 38, 0 I
LT L IElMIEh o2 ) L EBRB 26
AviEe.

@ HemEhog Mo MRS, Antralsystole
DR L - Z v BEoER R RTES. (X
3.

D4 T BERHRS.

iz > ¢, Antralsystole » L7-0Di%, —jEKeet
DEFFED T, B, 5T L Tl RN
REFTE T 5 &, BRI DT R — B
L7281 Y, BCEOR RN 220 oU
T, BMIEEaA e LT3y aRE L
7228, WEOBE G, ERAYZL  Antralsystole
BRLICRTMERERET EZ. Thabb, Ohb
Ve MAFTER 0 SCZE Sl OF V2 /NS (8 0 SRR X R
1, O~@ T L EEERIEE 2, B
Breo y ORI ETE T, @~6 iz
s IGET 2 X 3R A S, o
@k x, EER oM, MEBRECEAN T
3. WTO~@D B T AE RIS HI2 %
HUT— 4T R0 5 5. ZOHMPTEE
7s BRI E RV, o 7o ERe A T
P & 38 D BREN AT 2. (BERECR &2
BHEL HB). HMIEEOO & ) HERAIRAC
L RN Y, Ls < LTyl

BASIE AR A4k H25% 89
OO X 5 IZHIKNET 5.

[ 2 1%, Antralsystole DRFERDET, 1EHEF
EIBCALNLDOTHS. @~ L BEIDE
FFizonT, ANEREBLEIEE 2L, ®@T
RO P TB2UEE L U 308, @ T
B @< WL AR 2 R T 2%
¢, HURMETINE LT %,

B3, +enEE (CRHR) BlTta s
26, R E T o A Bem OFF TR (22T
b, MM A 2 ORI 2 R & Y, R
B LAFDF > ML 3 TETT 2 £ 512
Hz%. @~OTH, 13EAE B34
2, B T pFIER O Bl 1 ~ 2 cmdD T Tk
$oTH PRI AR L, @~D Tl L
TLES. 2o k) apicE, BREGOBET
3, ERpREO 3 > @M L7 LEETE 1B
b,

DL E4BHZOWT, BT 2 863mIDEERNIC
o 5 PR O ERI O REEE & 4 S ORHRC ST 5
LEINLINLS.

S bbhnD DR, P ERNEE 2,
112557 &3 7% Antralsystole 2 1307 FEH
DR EEILNLD, B, FIDLITRTIE
EOERNE, T HREREES3BO 272mEF28E (
¥10%) AL NG T, ERPEELE, 25
B, FTEREFMCEILALRALDT. LD
T, 2?0k 7 rIE O ERIREE I B & BIR
IS (BENB X UEBRNETRS % EBbh
ZMR) LHERTE B,

Table 3 Frequency of the Various Types among 863 Peristalses in 121 cases

[' i Normal Normal Gastric | Duodenal |
Group 1 Group 2 Ptosis Ulcer Total |

(28 cases) (20 cases) (18 cases) (53cases) (121 cases) |

1 Comiplete I 177 ! 72 | 63 91 403 |
“ Antralsystole ” (28) | (20) L@ _ (53) (121) |

9 Incomplete | 99 . 55 ! 46 i 86 286 |
“ Antralsystole ™ | (28) | (20) (20) (47) { 116) _

3 Halfway Disappear- | 29 i 35 ‘ 20 i 67 [ 151
ance of Perislalses (5) | (8) . (11) _ (19) | (43) |

4 | Absence of Donsist- | 0 0 | 0 [ 28 28 i
ent ¢ Antralsystole 0 | (0 | ¢ 0) ! (1) (11) |

Total ss | 1,2 | 19 | 2w 868
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Table 4 Frequency of various types of pyloric peristalsis in 868 peristaltic movements as related
to the intensity of the movement

a: No entrance of opaque media into the cap

965

Normal Normal .
Gastric Duodenal ——
Grolup sz"lp Ptosis Ulcer Total
S 0 0 0 14 (7 14
eriomapete © Antral- 32 (23) 23 (20) 16 ( 8) 12 ( 6) 83
Halfway Disappearence : . a0 ¢ .
of Peristalsis 29 (15) 35 (8) 20 (11) 39 (19) 123
Absence of Consistent
“ Antralsystole 0 ! 0 0 0 0
Total 61 (25) ! 58 (20) 36 (14) 65 (31) 220 (90)
b : Entrance of opaque media into the cap
Normal Normal .
. Gastric Euodenal e
Gr olup Group Prosis Ulcer Total
TR s | 19an) 26 (20) 21 (14) ] 137
e 37 (28) 21 (19) 21 (20) 27 (16) 106
Halfway Disappearence a9 - .
of Peristalsis 0 0 0 23 (5) 23
Absence of Consistent ‘
 Antralsystole 0 0 0 10 € 5) 10
Total 108 (28) | 40 (20) 47 (20) 81 (33) 276 ( 101)
c : Emptying of of opaque media from the cap
Noraml Normal .
Y D 'nal =
Grot:ilp Grouzp gis.:il:c U]i‘::oecie na Total
Sompigte * Antral- 106 (28) 53 (17) 37 (20) 56 (43) 252
AL 30 (28) 1 (" 9 (9 a7 (47) o7
Halfway Disappearence o .
of Peristalsis 0 0 0 5(3) 5
Absence of Consistent P
¢ Antralsystole ™ 0 0 0 18 (14) 18
Total 136 (28) 64 (20) 46 (20) 126 (53) I 372 ( 121)

¥ 7=, T IRIETRIERE T, SE4 7 Antralsyst-
ole #7R¥EBAT -, EEEISpFTE CIHAT 3
HARBOB RSV LT X B, BIb, ERE
1 BcEEEE R 305EIF29E ( 9.5%) 11k
L, tisiBmusd cix 272Eh67[E (24.6%)
THDO=.

Wi AR 4 o O pMIEGERTER & ERH OB
& OBIREMRET L7z, FREIC oW Tid a), BREERS

DT, BERIOEREANDEEAR, bl
P OBER), b)), BRESA~OEAD LA TH
b N BHEED, ), BRESZ A b+ Z#RlE AL
TFEEEH OFRR A B N B IREIO 3 24T,
FNENOEERE D L) 2P0 ERER A
Abnt=p®, EEFIE 1R, #H28, THEIH
, FIREIEES OV TAB ERID LT
5.
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Table 5 The Results of Pyloric Peristalsis in 121 Subjects tabulated according to the

mumber of Cases

Normal Group 1,
and Gastric Ptosis

Normal Group 2,

Duodenal Uleer

T T [ =TT

1 o | 6 | 68 |1 7 | u | 53 R

2 51 ! 67 ! 4 2 6 ' 6| 41
3 |' u | 0 | o 3 19 5 3
4 | o0 i 5 11

a : No entrance of opaque media into the Cap b : Entrance of opaque media into the Cap

¢ : Emptying of opaque media from the Cap
2 : Incomplete ** Antralsystate ”
4 : Absence of Consistent *° Antralsystole

1 : Complete ., Antralsystale ™
3 : Halfway Disappearance of Peristalsis

Table 6 The Results of Pyloric Peristasis in 863 Peristallic Movements tabulated accord-

ing to the frequency
Normal Group' 1 Normal Group 2
and Gastric Ptosis

Duodenal Ulcer

! a | b ‘ c a i b ? [
K 0 116 196 1 14 . 2l | 59
2 71 | 79 50 2 12 : 27 _i 47
B 8 | 0 0 3 39 I 23 : 5
4 o | 1 | 18
? Ig:' g As same as Table 5.

2 OWTE 4 B0+ IBEIRESI, W0
HENEEER, BRI CREERT EEL
bha0TRE, 200 3HOM T diTh:ER
DEFICERT DO LN AECOT —FET 5L, F
5, 6DX3 B, FLEFD, 36 1 XMEEG
Th5.

ZOFEEDN b PO ERIE R & H L & DEFR
2w TRED EI A2 BRI 5,

EREpIE TRES T, MPIECmBIREL T
b, XEEMCA TBBREELTLES & &I
i, EEHOBMPIER 355 Wi, RELe N
Antralsystole TH>TH, EHL L (F65%!125%
EHRIOBMPTEER S 5, BREL b s Hn
BLNBGEV YA LN, SE& Antralsys-

tole DEIRF & 3 & ¥, T THEEHORMMTHE
M E AR, RO E (#960%) BRI & b FiTiE
ERRRLNEDARALNS,

LIE2BIET 3 L, BEOBETR

D EEiRP I CRELZb DR IFAALR
7.

2) IEEEE X UCTTEEH T, EEAIOMM
T F PR BhE, PTEERNRL < T Antr-
alsystole IR E & 3. Z ORI AES
BERTHBLDBRHLNT:.

3) EEGIE TEEHOM TEERO _ETEx
BB D7z.

1) IR REEE T Antralsystole kSO
7R ERT L ONS Y, 530 272 O EERIE16
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foegE: Z PFEOERIENAR LN, ZD5
Frixemmh, @MROE I TEDT RT3
EIITRZ BN, Wi MRS S 1~ 2
& ZAHTHERL Tz,

3 7o ERIETRE I T R S PR R L7
DOBPEELTLEISCh>bbT, WfIz@E>T
SEMARIRBRECHEITT 2 ORI (, IERNK
fA27TFI6TEIH 8 F28[E (#940%) A BN, —
H5E4 7 Antralsystole #2953 D2, EEEIR
PP & L s Ha D 78 (143 (15%) WA
bhb.

IO AT IR OREOH B LB, FO
2 & ) pFTES O ERIRERE S bR B B LR
LiLa.

2) BrFIEEE) OS> T

H RO A R o 4  OHEE T, Fi18~
20Fp E X N T\~ 5. Assman [XFEHTIZ18~22
b, F21F, RN AHEICIR12~26F0. A,
Becker |3 1FH{5] Cix 15~20FP, Baensch (X 1E &
TX18~22Fp, Stump [ ZIEHEFI15~30F, Zofl
Kaestle, Dietlen (3452170 CH 5 LR~ T 5.

BRENCR T, HE @6 oW TEZEL, 17
~2TFO BT, F21.9 ThHBEL TS,
3, HENZ, @EORHEE—-MNIRTH —ZEL
T ERN T 58, HERE, FE—ANTil
B & —RI R T B8, Fix %M, 7z
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B i 822 L7203 Grodel DATHDT,
ERAcR T, BP0 mROREY. & JIAE

L, BUIGRIZE 212389 2Rz, 10~30fpT
HBEBRITNS.

S8 D1 E2 3 T EE 00 SR A3 FET T O 7= R
PEATWBOTH BN, PR TmERLE
WEUEE 2R by tidie.

EEHTx, mlMIEERRIE TORER S Antr-
alsystole DIEFL R L7228, & TOEENZ-DWT
Antralsystole R5ZBRE NZD TR, REBRD
3 DL ARREE b Z, R, RS
RTHEELTLEI R Y 55, Z0Z L, T
EEFOVTHERTH O 2T, P
DYUERE T B b D& TR 3 o & IEH G
3B, TEEHNCOWTEHENZ L, FTOL3IT
A, BAW L R A Z WL, Antralsystole
BB S N v E FRREREAED { A B AR
Hot=. LizA-2T, FENZOWwTix, Antralsy-
stole  DFERN 2 MLL_ e 72 R @ 2 231 3
=& Lz,

Antralsystole D #E5 7 HEIICRT & X4 i
{ 71 %. Antralsystole D5¢®E LizDix, O~®
OB ERSIR LD T, FEEE Lo
X, O~@OEENRELIRENAVEETH 5.
¥ 72 PIEEB ORI G D MFTEC £  EREH
DIFE LR IREER K b, BB IRER B ET
Y BIC ERIRLE, ROIEEISEINT, T
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WHERH & 530 2 2 LR TE B, MR D 1T

Table 7 Classify: the Peristalsis and duration (Normal Group 1 and Gastric Ptosis)

Number of | | |
Peristalsis 1 i 2 4 i ] I 6
Cases i | |
Normal 1 | 1 2 | 1 [
No. 1 27 sec | 25 sec 20 sec 17 sec | 21 sec |
Normal 1 | 1 1 ' 1 ]' 2
No. 2 25 sec I 20 sec 16 sec 23 sec [ 18 sz2c | 13 sec
Normal 1 { 1 1 2 | 1 |
No. 3 20 sec I 25 sec 20 sec 12 sec | 23 s2¢ |
Gastric Ptosis | 1 2 1 | 1 | 1
| No. 1 21 sec 14 sec 19 sec 26 sec 14 s=c ] 19 sec

1 Antralsystale Complete

2 Antralsystole Incomplete

— 101 —



968

RFTETRI SRR F 272 FEEE L IR AESS
LE S (BB DT, Z o & Uiase & 243 7.
FIBUGR AR O RESTIREH],  BPTE0 D TKERBR 1A 2

bUNREBRIA R B Z 3 3 TOREM B X CuiEBamA S

b AEHH F TO R oW TfFo 7.

(Bl—7 4 Vo iRl THELTY, WED
B, 2 a<=KYi#=DATHD”. )
BIERIEEBR8FI0 177E, FEE F204163mH
DRI DN TEFT 272, F— Al 2WTHEL -
BEESD LI TH Y, EEEHOWTOME~Z
DFUEXZE 9 12RT (FTEEFO G HIELEME
T 5).

© EFHED TR

#1101k, EFEPE 1 BEOSOEA, S EL e
SERHED P EI P R L2 b0 TH 5. —[KiD
Y ENDZY D128, 9F, HRELHOZL D
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a0 280 ¢, EERFeAOFE21. 68 THho
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Stage of Dilatation

Final Stage of Contraction
(Contrast medinm does not = 5
ggpear at the Pyloric Canal) //

Stage
CAntealsystole) {
\-—-/ /

= 4

Latter process in the
Stage af Contraction
(Prlorus shows Pseudo

diverticlum)

Figure 4. Schema:
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RAAREF AR S H25% He &

ERBY, FAHMOETRALN-. BIL, Antrals-
ystole RSEBRI N7z & X TY, [EAEOEEDM
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KEVEWZS.
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fEL72% 0T, ERIE O PR, k25,0
b, /8.7, Fig22. 18, EXFELEOME 5
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6D S, v LOBETTH D,
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Table 8 Number of Observation and

Frequency of Antralsystole Normal
Grorp 1 and Gastic Ptosis

No. of Normal Gastric
Observation Group 1 Ptosis
1 0 0
2 0 3
3 2 11
4 2 6
5 5 0
i 6 5 0
7 4 0
8 10 0

e (%g"{c?ﬂ?es) (gg titned) k

Stage of maximim Dilatation

2 > Peristalsis reached the

" Pylorus, at that time,
pyloric Contraction s
beginning.

3

// Process of Contraction

Pyloric motility
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Table 9 Cycle of Peristalsis, Stage of Dilatation,
1 2 3 ! 4
D | C | F p | © F D c | P | D | C
1 6.8 | 13.0 | 2.5 6.3 | 15.3 1.2 8.0 | 12.8 1.3 | 8.5 | 15.3
22.3 22.8 22.1 ! | 25.8
2 7.5 | 11.5 1.0 7.5 | 13.5 4.1 5.6 | 13.0 2.0 | 7.3 | 14.0
20.0 25.1 206 | _ 22.5
3 8.5 | 11.1 2.0 7.5 | 14.5 4.2 5.1 | 11.5 1.0 8.5 | 12.5
21.6 26.2 17.6 24.1
4 6.5 | 15.5 5.0 6.1 | 15.0 1.5 5.3 | 13.0 2.1 6.2 | 11.2
27.0 25.6 20.4 21.2
5 8.5 12.9 2.0 7.0 | 15.5 1.0 7.5 12.0 1.0 5.5 12.0
23.4 23.5 205 | | 1205
6 6.8 | 13.0 | 4.0 7.1 | 15.0 6.8 1.3 | 14.5 5.5 | 6.0 | 11.9
23.8 | | 28.9 21.3 | 18.0
7 7.5 | 11.5 2.0 40 | 15.5 6.0 5.0 | 11.0 | 2.5 5.5 | 11.5
21.0 2.5 n - | 18.5 N | 18.i
8 8.0 | 15.0 15| 40 135 2.5 5.0 15.0 2.0 5.1 | 11.4
25 7 205 1735
9 6.5 | 12.0 2.0 | 5.0 | 12.0 3.0 7.0 | 140 | 1.1 5.5 | 13.4
20.5 '_29 0 O __23 '..0__'_____ N N | - 2.1:.@_
10 7.3 | 12.5 2.0 . 5.1 12.7 0.1 | 65 | 11.5 | 25 | 6.1 ‘ 14.7
21.5 | 17.9 . 192\ 0| 22.9
11 7.8 | 12.5 3.0 3.1 | 15.0 | 1.0 7.3 | 15.5 ‘ 1.0 5.5 | 15.6
23.3 1 18.1 26.8 | | 24.2
12 5.5 | 14.0 3.0 | 6.2 | 15.5 1.1 4.6 | 12.0 3.0 | 7.1 | 12.2
22.5 22.8 19.6 | 224
18 5.2 | 14.5 0.2 3.5 | 15.9 4.1 1.1 12.0 | 1.0 | 6.4 | 19.7
19.9 | 23.5 171 o | 26.9
14 6.1 | 13.0 0.5 3.1 | 14.0 1.0 3.3 | 14.0 ‘ 40 7.5 | 1.8
19.6 18.1 [ _21.3 | ! 19.9
= 7.3 | 12.0 0.8 6.2 | 15.5 L1 | 42 | 145 | 40 ‘ 6.5 | 12.7
20.1 22.8 22.7 | | | 2000
16 6.5 | 19.1 2.2 3.5 | 15.9 4.1 46 | 12.3 | 2.8 4.9 | 11.6
_27.8 23.5 19.7 | i 1 17.5
17 5.1 | 11.9 2.1 3.0 | 17.0 3.0 4.5 | 12.9 0.8 | 4.6 | 15.0
19.1 _23.0 18.2 \ L 21.3
18 4.1 | 12.9 3.5 41 | 12.3 2.1 6.5 | 12.1 | 1.5 6.1 | 12.0
20.5 18.5 20.1 | 21.1
19 6.7 | 12.8 3.0 4.0 | 12.0 2.1 5.0 | 11.6 | 1.0 1.8 | 17.3
22.5 18.1 17.6 | 20.1
20 3.2 | 12.2 2.1 6.4 | 13.1 2.0 3.1 | 11.9 | 3.1 | 4.9 | 18.0
17.5 | 21.5 18.1 | | 25.9
o1 5.4 | 12.0 ‘ 1.1 | 2.4 | 11.4 3.2 | 2.7 | 12.2 l 3.0 4.9 | 17.2
18.5 : 17.0 17.9 | . 27.1
2 3.5 | 11.9 = 3.1 | 5.1 | 16.9 45 5.4 | 15.2 | 3.0 7.7 | 14.4
| 18.5 | _26.5 23.6 | _26.1
23 3.0 | 13.2 | 6.8 ‘ 5.5 | 14.0 3.0 2.2 |"17.6 | 0.8 45 | 11.6
23.0 | | 22.5 i 20.6 | | 18.6 _
% 3.5 | 11.9 | 3.7 | 3.5 | 12.0 5.0 6.4 | 11.6 | 2.6 | 4.9 | 12.7
19.1 | | | 205 20.6 | i 20.6
25 35 | 13.0 | 41 | 45 11.9 ‘ 3.4 4.4 12.6 5 a1 7.1 12.3
| 20.6 | - | 19.8 20.1 | | 22.6
2% 7.5 | 16.2 | 3.4 ‘ 2.9 | 15.0 1.0 5.8 | 12.3 2.1 | 8.4 [ 12.2
27.1 | 18.9 | 20.2 RN 23.1
o7 6.8 | 18.5 0.5 | 2.9 ‘ 15.0 1.0 6.9 | 13.4 1.6 |
25.8 18.9 21.9 L _
28 3.8 |7 16.3 3.0 ‘ 1.9 | 18.0 2.1 4.0 | 11.3 z:.s’“i ]
| 23.1 22.0 17.6
D : Stage of Dilatation C : Stage of Contraction F : Final Stage
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Contraction Stage, Final Stage and Total

AARE SRS S $25% 86

|' 5 6 7 | 8
| |
F Do | c¢c | r | D] o F p | ¢c| r »p ¢ | F
2.0 | 7.0 13.0 5.0 5.8 | 125 2.1 5.2 | 12.0 0.8 [ 3.613.4] 1.0
, | 25.0 | | 20.4 18.0 |18l
1.0 | 85 | 14.5 | 0.8 6.1 | 18.8 2.1 7.1 14.3 1.0 I'5.5]15.1 0.8
_ 1 23.8 27.0 22.4 __!21_i o
31 | 7.5 | 12.8 3.0 4.4 [ 11.8 1.6 6.2 | 16.6 4.2 41177 1.3
| . 23.3 17.8 270 | f 117.4 )
3.8 | 8.2 | 14.0 1.1 42 | 11.8 0.9 5.7 15.7 2. 4.8/12.0| 1.8
| | 23.3 169 | 235 | o184 |
3.0 81 r 12.2 1.0 7.5 | 18.1 0.8 6.3 | 13.1 ‘ 3.5 | 6.2[12.9 1.3
| 21.3 | 26.4 22.9 | - |20.4
T LT | 45 [ 123 2.6 2.8 | 12.2 55 | 3.5 | 184 | 2.8 | T.I[13.8] 6.1
| 19.4 20.5 _“_1_9_.7___ 270
1.8 7.6 | 14.1 4.0 5.5 | 13.9 2.5 7.6 | 12.0 3.4 370126 21
25.7 | 21.9 - 23.0 18.4
1.0 6.8 | 16.9 2.1 6.6 [ 11.0 2.4 6.1 | 11.6 2.3 | T.111.8 21
25.8 | 20.0 200 | 21.0 :
2.1 6.8 17.9 3.0 8.0 | 13.1 1.6 7.5 | 17T.7 1.1 7.2112.0 25
27.7 | 22,7 26.3 2LT| |
2.1 41 | 12.8 2.3 7.5 ‘ 13.3 1.6 5.0 | 12.9 3.1 | 3.512.7| 1.5|
I 19.2 22.4 21.0 17.7
3.1 | 6.0 | 11.8 1.2 | 85 | 12.4 2.5 5.5 | 11.5 1.0
' 19.0 | | 23.4 o 18.0 N
3.1 7 5.0  15.9 2.5 | 3.1 [ 11.8 0.9 5.0 | 17.0 1.8
| 23.4 J | 158 | _ 23.8 B
0.8 | 4.0 | 22.2 0.9 | 6.8 17.4 1.5 6.4 | 14.3 1.9
B a7 f X ) 22.6 aE
0.6 6.3 14.2 1.7 ‘ 6.5 | 14.7 2.8 3.2 |T12.2 1.8
0 | 22.4 | 24.0 17.2
0.8 | 3.0 | 1s.0 3.8 | 6.3 | 12.6 1.6
| 23.4 | | 20.5
1.0 1 6.8  16.7 | 1.5 | 4.6 | 13.4 2.1 i
SR SR O X A B T N |
1.7 | 4.9  12.8 1.9 ‘ 5.8 | 12.9 1.8 i
' 19.6 | | ! 205 | .
3.0 6.5 | 15.3 7.1 | 5.9 ["11.6 | 6.1
. 2.9 | | 2356 I
1.0 | 7.4 152 0.8 [ 39 "19.2 | 25 -
| 23.4 : | 25.6
3.0 | 3.9 137 3.8 g m
| ) :31-4 |
5.0 6.6 | 15.2 2.1
; | 23.8 i
4.0 6.2 7129 | 2.0
i a1 . al
2.5 | 4.4 12,0 5.0
) .:______}_2:.1.4
3.0 | 82 124 4.0
| | 24.6
3.2 | | f I
| | f |
2.5
‘.
|
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Table 10 An Average Cycle of Peristalsis tabulated according to cases: Normal Group 1

No. I Cycle of Peristalsis No. Cvele of Peristalsis

Caosl;as I:I Max. Min. E Max-Min Ii Average C:::‘es Max. Min. | Max-Min | Average
1 25.8sec| 18.0sec 7.8sec| 21.Tsec] 16sec] 27.8sec| 17.5sec 10.3 sec|  22.3sec
2 27.0 | 20.0 7.0 22.9 17 23.0 18.2 4.8 20.6
3 27.0 17.4 9.6 21.9 18 23.9 185 | 10.4 22.1
4 27.0 18.4 8.6 22.0 19 25.6 17.6 8.0 21.2
5 26.4 20.4 6.0 22.4 20 25.9 17.5 8.4 20.9 |
6 | 27.0 19.0 | 8.0 22.5 21 27.1 17.0 10.1 | 20.9
7T | 25.7 18.4 7.3 21.6 22 | 2.1 18.5 7.6 23.2
8 2.8 20.0 5.8 | 21.4 23 | 23.0 186 | 4.4 | 21.2
g 27.7 20.0 7.7 22.9 24 | 24.6 19.1 4.5 211
10 22.9 17.5 5.4 20.2 25 22.6 19.5 3.1 | 22.2
11 24.2 17.4 6.8 21.7 26 27.1 19.8 7.5 | 22.7
12 23.8 15.8 8.0 21.1 27 25.8 | 18.9 6.9 22.6
13 27.1 | 17.1 10.0 22.5 28 23.1 | 17.6 5.5 20.9
14 | 24.0 | 17.2 6.8 | 20.4 |Total a6 |
15| 23.4 20.0 3.4 21.6 | \verage |

"able 11 An Average Cycle of Peristalsis tabulaled according to Cases: Gastric Ptosis

No. Cvcel of Peristalsis No. Cycle of Peristalsis

Of : 0 of : -

Cases | Max. Min. | Man-Min| Average Cases | Max. Min. Max-Min | Average
i %6.1sec| 19.55ec]  G.6sec  22.4sec 11 95.1sec 21.0sec,  4.1sec  23.0sec
2 26.1 20.5 5.6 24.2 12 22.8 19.0 3.8 20.9
3 23.1 19.2 3.9 | 21.3 13 27.0 | 17.8 9.2 21.4
4 27.4 17.8 9.6 | 22.4 14 25.1 21.1 | 4.0 23.8
5 24.0 15.8 8.2 22.1 15 23.1 18.1 5.2 20.8
6 23.5 15.9 7.6 21.2 16 22.1 17.5 4.6 20.5
7 | 275 21.0 6.3 23.7 17 23.5 18.1 | 5.4 20.6
8 23.2 20.0 3.2 21.3 18 24.0 21,1 | 2.9 22.6
9 20.1 17.5 2.6 18.9 19 25.5 245 | 1.0 25.0
10 23.2 200 | 3.2 22.1 20 24.5 | 21.7 | 2.8 | 23.1

Total Average 22.1 sec
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BEedks: LTRCHF N E2Tw 5. IUiE
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% . JKIEHAIC OV TRIEHE TlFes 5.680Td
Bz L, FREFCETE 5. 1 TIESELET
550, WREIIC W Tk, ERETI1x¥HE13.6
¢ H 318 L TRE #1316, 28T, 41
AT, FTEEHTEE A2 T3, EiT

A OV T BB &, ERHATIEEE 2.480T
HBHLT, TEEFTCEFY 0.880T, L
PIE NG EWZB, IOk, BOBEERE
BERT 200 LBHBINS.

IR DEEALTD I ER LS.

D pPEERO Ffig, FE—MEAT—%T
i EEAALNS. B, E—FATLEXR
10FPO 2R BB Tz,

2) PSRN AR, FREE LT RSB
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Figure 5 Comparison of Number of Observation
with Cycle of Peristalsis in Complete Antrals-
ystole: Normal Group I and Gastric Ptosis
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Figure 6. Comparison of the Number of Observ-
ation with the Time of the Stage of Dilatation,
Normal Group I and Gastric Ptosis
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Figure 7. Comparison of the Number of Observ-
ation with the Time of the Stage of Contrac-
tion: Normal Group I and Gastric Ptosis
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chan, Pannhort, 47 ¥ 2 H5. L, Xsko
%, Quigliy, Wheelon J%1f Tomas, Bass, 185,
INSFEDBERSZ. b DWFFEDFE R % K22
&, BREGERIOTLAEN 2R L T, BREC
1SR OPEHE (Tonische Kontraktion, Centripetal
Contraction, Spasmodic Contraction,) &, FHL
# (Kontraktion Cylinder, ring-ike  Contraction,
mid-bulb  Contraction,) * =il 2 LG ESO Y -
EnTnw3,

Nomber of N )
abservation [T Normal Graup ]
50 i EZ7770 Gastric Prosis
[
404
i e
i &
104
—
o e I | S—
2?2 3 4 5 o T 3 s«

Final Stage
Figure 8. Comparisonof the Number of Observ-
ation and the Time of the Stage of Contracti-
on Normal Group I and Gastric Ptosis
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Figure 9. (No. I) ** Antralsystole ” and Centripetal Contraction in Duodenal Cap:
Normal Group I

"'EI ‘¢
he

G - 8 (D) 8 8/¢

a0

el D e DR
Figure 9. (No. 2) ““ Antralsystole ™ and Centripetal Contraction in Duodenal Cap:
Normal Group I
Figure 9. shows harmony of pyloric contraction (antralsystole) and Duodenal cap contraction(centripetal
contraction) at time of gastric emptying. rhe film was exposed at the rate of 16 frames per second and
prints were made of exposures various intervals,

(1) shows the pylorus in the Early stage of contraction with the pyloric ring open and the contrast
medium entering the cap. (2) to (5) show the pylorus in centripetal contraction and the cap in dilata-
tion due to the entering of contrast material. (6) shows the cap filled to peak capacity, and (7) shows
contraction beginning. (10) shows the contrast medium completely evacuated from the cap while in the
meantime ‘‘ antralsystole ”* is carried out by the pylorus. (8) and (9) show the pyloric ring closed duri-
ng contraction stage of the cap. (12) shows that{after the contents have been emptied from the cap wh-
ich then relaxes, the contrast medium retained in the pylorus (latter stage of contraction) again enters
the cap as soon as the ring opens. (16) shows that there is no contrast medium in the pylorus (final sta-
ge of contraction). At this time the cap is in relaxed state. Subsequently, the pylorus becomes dilatated
as a result of gastric peristalsis.

When the contrast medium passes through the pylorus by gastric peristalsis and is evacuated from the
cap, contraction of the pylorus and tomic contraction of the cap have a ixed relationship with time. This
was called ‘¢ harmony
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Figure 10. Sing-like Contraction and Centripetal Contraction in Duodenal Cap:

Normal Group 2
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Figure 11. Basal Contraction in Duodenal Cap: Normal Group I
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Figure 12. Irregurality of the Cap: Normal Group 2
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Table 12  Average Cycle of Peristalsis and
its Stage: In Normal Group I and
Gastric Ptosis

i [ Normal | Gastric |
! | Group 1 | Prosis |
O yele of | _‘;‘__: . S n |
Peristalsis ! 21.6 sec 22.1 sec |
Stage of I |
Dilatation 5.6 sec | 5.1 sec i
| Dilatation | 2 0" | 00|
Stage of [ N
| Cantraction 13.6 sec | 16.2 sec I
| 0.8 sec |

|

Final Stage | 2.4 sec

Table 13 The Motility Pattern of the Cap
of the Various Cases at the time
of Gastric Emptyting

~ Type of|
C Ontra(‘lmn Centripe- | Ring-like | Basal [
tal Cont-| Contrac- | Contrac- |
No. of raction | tion | tion

| Observation | | [
| Normal Group 1 143 20 [ 1 |
143 (28 Cases) (28\ | @18) | (1) .

| Normal Group 2| 65 13 0

| 266 (20 Cases)| (20} (10 | (0
e, RS 1B, sRofEi s =T b

D B2BHAFN B 5, FRRIEED A 2R L7
uﬁ<,ﬁﬂﬂﬁu¢~ , Skorvi A & EIRES
Ab Nt EEGE 2B, oAU
YRR B F R L0, 1#o 5 [E
DEEEEZR 1 ENL L NI T ERhof. &
B, R 1RO 1 FT 7 moER)
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Figure 13. Double Contraction of the Cap during an Aniralsystole in
Normal Group I Case
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VR L7, HAFTEB o 1 Ko EB R S L R TEOMICA LR, WFh I LTT
T, BN 1 moOWSEE T2 2 L 3% w2, =13 7 ¢, R RO Eo TBEE A,
D& 51T 1 RO HME o ERC 2 [\ BRI % F DMl L7z 19ENE R0 R T I B #03 Fak
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Table 14 The Motility Pattern of the Cap in Various Cases at the time of Gastric [mpt}ung

Type of Contraction| Conmpelal | ng—hhe Basal | Others
INo. of Observation ‘ Contraction I Contraction Contraction i
Gastric Ptosis 28 2 9 Ta 19
47 (20 cases) 20) ‘ (2) ( ‘r) ‘ (12)
Duodenal Ulcer 14 ' 11 | a32 | b8
131 (53 cases) (9 (8 ’ ( J) A5 | (49) |
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Figure 14. * Aerobulbie ’: Negative Spontaneous Action of the
Duodenal Cap in a case of Gastric Ptosis
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Figure 15, Mid Section Spasm: A case of Duodenal Ulcer
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Figure 16. Specific Contraction: A case of Duodenal Ulcer
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Figure 17. Pseude Diverticular Contraction: Acase of Duodenal Ulcer
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Taule 15 Quantity of the Opaque media After evacuation: Duodenal Cap

Normal Group 1 | Normal Group 2 | Gastric Ptosis Duodenal Ulcer

143 (28 cases) 65 (20 cases) 47 (20 cases) 131 (53 cases)
Remaining in the 0 0 0 10
Space of Bulbal Rugae [ ) o (0 N
Less than [, Remaining 120 55 10 75
in the Cap i (28) (20) (10) (38)
Between 'f, and ?[, | 23 10 | 11 | 15
remaing in the Cap | (15) ( 6) ! (8 (11)
More than *[, remaing | 0 0 19 32
in the Cap | (0) ()] (12) (15)
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Table 16 Relationship between the movement of pyloric antrum and the Cycle of the
Contraction of the Cap: Normal Group 1, Normal Group 2.

Antralsystole Complete Contraction of Roeukéuzl;p()(;?:;action of
In conplete the Cap e An'tra]lsysrg%e
Normal 136 143 7
Group 1 (28 cases) (28) (5
Normal J 64 (6 2
Group 2 (20) (20) 2
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Figure 18. Double Contraction of the Duodenal Cap duaring an Antralsystole
in Normal Group I Case: (to Reverse Flow)

Table 17 Relationship between the movement of pyloric antrum and the cycle of
the contraction of the cap (Gastric Prosis, Duodenal Ulcer)

Antralsysjole

Double Contraction of | Triple Contraction of |

(Completeand | E{ortl}t;a%i:; the Cap during an the Cap during an
[ncomplete) | Autralsystole . Antralsystole
Gastric Ptosis (%g) i (gg) ( %) I 0
. 59 ; 116 ' 21 ’ 5 T
Duodenal Ulcer (23) | (23) I (16) | ( 5)

In Gastric Ptosis and Duodenal Ulcer, Cases showing Centripetal Contraction

of the Cap and those showing other types with definite evidence of the

Contraction of the Cap were selected.
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Figure 19, Triple Contraction of the Duodenal Cap; Against One
movement for the Pylorus: A case of Ducdenal Ulcer

Table 18

Relationship between Antralsystole and the Action of Duodenal
Bulb: One Antralsystole to One Ducdenal Cap Action

Normal Group 1(28
Cases, 129 Times)

| ~ Normal
| (20 Cas

Group 2 |
es, 62 Timnes)

| ‘Beginning of the | End of the Con- | Beginning of the | End of tthe

| Contraction of

| traction of the

| Contraction of

| Contraction |

' - | the Cap | Cap the Cap | of the Cap [
I Stage of Contraction | - [ ) | - | i i
| (Early) . - i | |
Stage of Contraction B ' |
! (Latter) ! 129/129 1217129 | 62/62 | 42/62 |
| | | |
| Final Stage | . ; 8/129 _' = \ 20/62 i
| Stage of Dilatation — | - | - ! o i
Table 19 Relationship between Antralsystcle and the Action of the Cap;
One Antralsystole Against One Action of the Cap.
Gastric Ptosis o Duodenal Ulcer
(20 Cases 26 Times) (23 Cases 33 Times)
Beginning of the End of the Beginning of | End of
Contraction of the | Contraction of the Contraction the Contraction of
| Cap the Cap | of the Cap | the C:{p
Stage of
Contraction -— — 2/33 -
(Early) . I
Stage of B
Contraction 25/26 6/26 31/33 25/33
(Latter) i N -
Final Stage — 20/26 —_ 5/33
Stage of o 00
Dilatation R - I - 3[33
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Figure 20. Duration of Contraction:
Duodenal Cap
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(8) Dilatation . - % ( b Contracti
Gpening of the pylorus l{,f‘ ~ ~ 2) Bigning of Contraction
)
X \
(7) Dilatation :" e o ;
Closing of the pylorus @@ @ 7 Bﬁﬁ;f.,;m;z‘:;s

-

Opening of the Apex

(6) Relaxation opening of the pylorus ',"‘.‘. ) )
Opening of the pylorus J/ ) End of Evaguation
~ =

(5) End of Contraction
Figure 21. Duodenal Cap Action

Table 20 Main; Opening and Closing state of Pyloric ring One Antralsysto
le during One Action of the Cap

~——__ Case Group| Normal Group 1 | Normal Group 7 | Gastric Ptosis Duodenal Ulcer
T 8 cases (20 cases (20 cases (23 cases
Pyloric ring Action ———— 129 Times) 62 Times) 26 Times) 33 Times)
i Pyloric ring Closing ! 11812/9 56/62 11/26 10/33
Pyloricring Opening ‘ 0 . 0 13/26 20/33
Unknown ‘ 1112/9 6/62 2/26 3/33
Table 21 Time : Closing of Pyloric Ring in 5. FEME 1R, 2B T130%0 RERH 2

Main Closing One Antralsytole during
One Duodenal Cap Action

Br & KA BAGIRIEE e A 512 L, THEEBS
B LU IR B L T B e S

Sec Normal | Normal ' Gastric | Cuodenal I i
" |Group 1| Group 2 | Ptosis | Ulcer Wbk, AN, EBICRTLES
0.1—1 15 | 18 3 | 3
1— 2 54 75 7 3 IE'%’%(%) ;ﬁ‘@rhﬂr“ﬁ)ai bj\% < 7%935-.""-
2—3 3 8 1 0 &$%®$@%.Tﬂﬁﬂﬁﬁ,:ntkﬁﬁﬁ
s—4 10 8 L £ WERI T 5 % b D BB,
4—5 4 2 0 0 S . - v
5=6 0 0 | 1 R~ DiEERIDEANC OV T, F2lov =
6-7__ 0 0 | o | 1 — R L ESOMMg L, EBHOMO~
[ 118 | 5 [ 11 | 10 DT KGO REBAY, FEBEEOMEO~DIT{d
Table 22 Subsidiary: Opening and Closing State of the Pyloric Ring One Antralsystole
during One Action of the Duodenal Cap
~~—_ Case Group| Normal Group 1 | Normal Group 2 | Gastric Ptosis Duodenal Ulcer
| 28 Cases 20 Cases 20 Cases 23 Cases
Pyloric Ring Action 129 Times 62 Times 45 Times 33 Times
Pyloric Ring Closing 121/129 59/62 13/26 12/33
Pyloric Ring Opening 0 0 5/26 18/33
Unknown 8/129 3/62 8/26 3/33
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Table 23 Time: Closing of Pyloric Ring in
Subsidiary Closing. One Antralsystole
during One Duodenal Cap Action

Sec It‘lormal Normal | Gastric | Guodenal
Group 1 |Group 2| Ptosis | Ulcer
0.1— 1 15 6 | 10 | 1
1—2 28 15 2 4
2—3 32 16 0 2
3— 4 22 | 11 | 1 1
4—5 14 7 0 1
5— 6 8 3 0 2
6—7 2 | 1 0 1

Total | 121 | 59 13 12

DEINBELNS. HiEEZRE~DOIEA, HBE
FEIEANL L, £n-Eh RpPIEhERD & o g
WKHELNIH T L. EEACOWT A3
L, RUOHLTHB. Mb, BEMSERHT
M ORI ORI T A B 2, TREF T
BERSL B, X, THRERERT Y —5%
HO{LORR LI, FERC L TEIEARIC DI
WTABE, RBOMIIIAD, ZOBEE, T
TORTHIISMREREE cabh 22 A o
.
TP ORI DWW T A B &, WMok
EAEOF EEIBREOmO 2l sh 5.
FRIDBABUC DT, B, MFTESO IR
b IRRERAD B 20 v TP 03 B R S LTl
BRVCBEACE hre LEITTE 5 2 & R85\, @PIaR

Table 24 Time :
One Duodenal Cap Action
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DRFICHER R B LD 2 8555, @fI25E D
EERID B ~OMF 12z, BREs b E ~0 st
&, BRI L ILRIO+ 235080 bR MA F bk
HedEB L THAABZ YD LR B0, FTIIR
T &I, TEEGTIIERE. b BT~ 0%
Bd Y, TEREREH TCEIERES: b MM~ 0
WG Y T, BB L v IR+ =#88 &
BRI D, BT EE L TE~ASZ YO &R
Ho=.

HEGRD B B B R, e R = R g
PHBE NS HATH Y, EBHICE, - O
CEFIBBIRE W Ty, M OBERE- L7

Opaque media into the cap in main entrance One Antralsystole during

_ Group Case & Time| Normal Group 1 | Normal Group 2 | Gastric Ptosis Duodenal Ulecer
: 28 Cases 20 Cases 20 Cases 23 Cases
Stage of Antralsystole ~.| 129 Times 62Times 26 Times 33 Times
Stage of Contraction ! y
3(&m) 129/129 62/62 11/26 28/33
Stage of Contraction )
(Latter) - - 15/26 5/33

Table 25 Time :

Opaque media into the cap in subsidiary entrace One Antralsystole
during One Duodenal Cap Action

Group Cases& Time| Normal Group 1 | Normal Group 2 | Gastric Ptosis Duodenal Ulcer
28 Cases 20 Cases 20 Cases 23 Cases
Stage of Antralsystole — | 129 Times 62 Times 26 Time 33 Times
Stage of Contraction _
(Early) - e .
t " Contraction !
Siage ol comt 106/129 56/62 17/26 21/33
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Figure 22, Schema: PyloricAntrum, Pyloric Ring and Duodenal Cap motility

Table 26 The Relationship between the Main opening of the Pyloric Ring and theStage

of Pyloric Movement

[
At the T Normal Normal Gastric i Duodenal
time of Main Group 1 Group 2 Prosis Ulcer
Opening Stage N !
Pyloric Movement 1 | |
Stage of Dilatation 86/121 1 4259 ‘ 12/13 | 7/12
Stage of Contraction ! N \ I ;
(Early) 35/121 17/59 ‘ 1/13 l. §f22

Table 27 Revers Flow into the Pylorus
(All Cases)

Normal [Normal | Gastric |Duoden-
Group 1|Group 2| Ptosis |al Ulcer|
Tothe Pylorus
from the 0 0 8 3
Duodenal Cap
To the Pylorus
from the
Duodenum 0 0 0 6
through Cap

(a) : Reverse Frow, Along with the Movement
from the Cap

Reverse Frow the Other Section of
Duodenum to the Pylorus through to the
Pylorus through the Cap
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