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Cinefluorographic Studies On Normal Swallowing
by Eichi Takenaka

Department of Radiology (Prof. Dr. T. Miyakawa)
Faculty of Medicine, University of Tckyo, Tokyo, Japan

On this paper are reported cinefluorographic studies on the mechanism of swallowing.
Since a cinefluorographic apparatus by a Shimazu’s image amplifier was set up, 250 cases
such as normal persons, malignant diseases in the upper digestive tract, and neuromuscular
diseases were examined comparatively, of whom 40 normal cases were especially scrutiniz-
ed with respect to the pharyngeal and esphageal stage.

A) Cinefluorography by image amplifier is resolved 0.4mm copper wires at the front
of the fixation-frame of the image amplifier tube and the image tube has the decay of
the fluorescent screen, which qualities are inferior to the routine roetgenography. Clearly
it can be observed the tongue, the soft palate, the epiglottis, the pharyngeal wall, the
hypopharynx, the piriforme sinus and the mouth of the esophagus in the way of the
swallowed barium, but it cannot be always persued the intralaryngeal organs and
their movements out of the swallowed barium.

B) Comparison of details at high voltage with those at low voltage. The posterior
pharyngeal wall, the soft palate and the larynx at high voltage can be judged more clearly
than at low voltage. Therefore 110 kv is used (Table-1, Fig-1).

C) Frame speed. The faster movements in swallowing are the turning wup of the
epiglottis, (about &r.p.s.) the flowing into the esophagus (about 170cm/sec), often to be
seen, and the transient vestibular invasions of barium, which have their blurring. The
other movements can be accurately stopped at 24 frames per second.

D) Barium need not be used in a more viscous state. It is recommended to pour
small barium into the nasal cavity, in order to set off a contrast by it to the soft palate,
Passavant’s ridge and the posterior pharyngeal wall. In barium paste, there are taken
bilateral food channels through the piriforme sinus into the esophagus, and stronger
pharyngeal peristalsis than in fluid barium (Table-2, Fig.2).,

E) Position. A cinefluorograph need to be taken of the epipharynx and hypopharynx
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separatedly. Frequently it must be taken with one’s head turning to the right or
left and in supine position. Speaking, and continuous repetitive swallowing must be
prohibited after the first swallowing.

F) Points to be observed cinefluorographically could be classified by organs and
phenomena involved in swallowing. I did measure and analyse all movements in swallow-
ing and calculate sexual and age changes.

(1) The barium touch-time to the vallecula from sign of swallowing (Table 6-1,6-2,
Fig. 5, Fig. 6). In many repetitive swallowings, the first and the second swallowing take
more time than the third. the fourth and so on. Its time converges on about one second.
Many repetitive swallowings bring out a training effect and make swallowing reflex-like.

For example, the average fourth time is 24.5:+4.0 frames (or 24.5/2444/24 sec). Only
the first swallowing time in female have changes by age, but I otherwise can find out
no significant sexual change and positional change. We can accurately observe this point,
may it -be in erect positions or in supine, in frontal views or in lateral, and in much or
less exposure. And it is convenient to measure and analyse movements involving in
swallowing. Thus Fig. 24 and Fig. 25 were made up.

(2) Movements of the tongue (Fig. 7, Fig. 8, Table-7). Imbibition, suction and opening
of palatoglossal closure can be done voluntarily.

The backward thrust of the tongue to express the bolus over the back of the tongue
into the mesopheynx is the most important movement in oral stage.

Nasopharyngeal closure and palatoglossal opening are done almost at the same time.
The so-called tentative backward thrust of the tongue could be cbsrved in a few cases.
The barium touch-timne to the wvallecula from the beginning of the movement of the tongue
is 23.5+6.8 frames in frontal views and 18.323.9 frames in lateral views or 4-5 frames
after sign of swallowing. The difference between times in frontal and lateral views is
seemingly due to have been taken laterally after frontally. The beginning of the movement
of the tongue is about 6 frames earlier than that of the soft palate and muich earlier than
the hyoid bone and the larynx. The author thinks the palatoglossal and the palatophar-
yngeal velum act as a kind of sphincter.

(3) Movements of the soft palate (Ifig. 9, Tables 8).

a) It begins to raise and contract about 6 frames later than the tongue, then it
comes into contact with the posterior epipharyngeal wall which moves forwards, particularly
Pagsavant’s ridge, the protuberant part of this wall, above it, and then below it, 11
frames after the beginning of the soft palate. And nasopharyhgeal closure is completed.

At the same time or just after it (about 0.841.0 frames), the swallowed barium
touches to the vallecula. It is abnormal for barium to flow into the vallecula more than
4 frames before nasopharyngeal closure. The soft palate begins to descend 6 frames
after the closure and reaches to the maximal descent 9 frames later, that is, when the
pharyngeal stripping wave passes over the inverted epiglottis. Total time of movements
of the soft palate is 39 frames.
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b) No significant sexual change can be found. ;

¢) In the old it begins to raise later and returns later to the resting position, but
total time of movements is about 40 frames in old and young.

d) Two cases have the two-stages movements of the soft palate.

e) The soft palate begins to raise about at the same time as the hyoid bone and the
larynx do, but returns to the resting phase earlier than they do.

f) The functions of the soft palate are the nasopharyngeal closure, the palatoglossal
closure and, to my addition, the widening of the food channel in front of the bolus and
its obliteration behind it.

(4) The pharyngeal stripping wave is thought as a combined action of the descent
of the soft palate, the backward thrust of the tongue and the peristalsis of the pharyngeal
wall in order to strip down the tail of the bolus. It is symmetric at both sides and both
lateral pharyngeal walls, and strips down in a close contact with each other to the vallecula,
and then in not so close a contact, below the vallecula. There is no disease without
‘weak pharyngeal peristalsis, may it be in a serious neuromuscular disease. Particularly,
the findings with respect to the pharyngeal peristalsis are as follows :

a) Originating and stripping down are symmetric at hoth sides.

b) It need not be filled with barium, in order to put forth just below Passavant’s
ridge.

¢) In the upper meso-pharynx just below the ridge, it is no effective to transport the
bolus in erect position, and below it, it is involved in transporting the bolus, coming in
contact with barium.

d) In supine postition it is stronger than in erect position and in barium paste
stronger than in fluid barium.

e) Not like the esopharyngeal peristalsis, the pharyngeal peristalsis cannot be in-
‘hibited to propagate; there is no inhibitory reflex in the pharynx.

f) The opposite lateral pharyngeal peristalsis is stronger in one’s head turning to the
left or right in supine position.

(6) Symmetry of pharyngeal channels (Table 9-1, 9-2).

The bolus expressed from the oral cavity is checked by the epiglottis and flows
through the piriforme sinus into the esopha_gus;. To base upon it, I divided the pharyngeal
food channel into the following three;

1) Food channel from the oral cavity (over the back of the tongue) into the vallecula,

2) Food channel from the epiglottis (over the lateral hyoepiglottic fold along betwesn
the aryepiglottic fold and the lateral pharyngeal wall) into the piriforme sinus.

3) Food channel from the piriforme sinus into the esophagus.

The symmetric food channel is supposed to be median or bilateral or median and
bilateral, and the left food channel to be left or left and median or left prior to right or
predominantly left. The findings of the author are as follows :

a) The pharyngeal food channel is a symmetric channel on flowing-into of barium,

_3_
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where it is often seen to be inclined to flow down in the left channel maore than in the
right. Its difference is showed only a few frames after the bolus began to flow into the
food channel. Then the bolus is spread in the pharynx flowing over the food channel,
and shows a symmetrically filled pharyngeal shadow. :

b) In the food channel from the oral cavity into the epiglottis, the ratio of median,
left and right is 16:5:4; in the food channel from the epiglottis into the piriforme
sinus 4:4:2; in the food channel from the latter into the esophagus 5:3: 2.

¢) The left food channel is taken from the piriforme sinus into the esophagus with
one’s head turning to the right (45°) and the right food channel with one’s head doing
left (45°). With one’s head turning to the left (nearly 180°), it is used only the opposite
food channel.

d) Sexual changes are not found significant, but 509 of men take left food channel,
from the epiglottis into the piriforme sinus.

e) One is always likely to take a definite food channel when swallowing repetitively.
The left food channel in this paper is not found to be a left food channel during all the
swallowing time such as is showed in hemiplegia.

(6) Pharyngeal shadow to be filled

a) It is symmetric except for the dislocation of the upper esophagus and the
asymmetry just after the bolus flowed in.

b) The upper esophagus is dislocated left, espeially in the cld.

c) Lateral outpouchings are bilateral and serni-spherical, and they must not be taken.
as diverticula. 90% of men and 50% of women have them.

d) The postcricoid part remains not sufficiently filled with barium, when flowing:
into and out, especially with one’s head turning left and right.

e) Deformations of cervical spines in the old cause the uneven posterior pharyngeal
and the upper posterior esophageal wall, without dysphagia.

(7) Movements of the pharyngeal wall and

(8) Obliteration and expansion of the pharyngeal lumen.

a) The whole posterior epipharyngeal wall moves forwards to close the nasopharyngeal
isthmus, the part of which is protuberant to make what is called Passavant’s ridge..
This ridge is always seen to be formed in swallowing.

b) As scon as the hyoid-larynx-column elevates, the meso- and hypopharynx elevate..
Just below the nasopharyngeal closure, the pharyngeal peristalsis as a part of the stripping,
wave originates and strips down the tail of the bolus postero-anteriorly and laterally.

c) The soft palate is greatly contributory to widen the mesopharyngeal lumen, and
malke room for the food channel in front of the bolus.

d) Swelling of the mesopharynx after swallowing is made by flowing-into of air from.
above, and swelling of the hypopharynx by air from the mesopharynx and the trachea.

e) The hypopharynx contracts vertically and laterally, as if it concentrate to one:
point. Obliteration continues until the stripping wave runs into the esophagus.

-._4__
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f) There is always aerophagia in all cases. The whole air below the nasopharyngeal
closure is swallowed, but the air in the hypopharynx is exhausted in the trachea, and
swallowed in the esophagus, partly respectively.

(9) Movements of the epiglottis (Table 13, 14, Fig. 10).

a) The swallowed barium is checked by the epiglottis, and flows from the vallecula
along both hyoepiglottic folds or over the tip of the epiglottis into the mesopharynx.

b) The epiglottis turns over as the bolus flows into the hypopharynx, and covers
the larynx which rushed into the base of the tongue. It does not turn over before the
bolus flows into. The turning over of the epiglottis necessitates the inflow of barium, the
elavation of the hyoid bone and the larynx, and the arrival of the stripping wave.

¢) To check the path, to separate the bilateral food channels, to cover the larynx,
by turning over and to sqeezing up the residual barium in the hypopharynx, to prevent
the bolus, much or less, from invading into the laryngeal vestibule. Thus the epiglottis
is not always taken to be unnecessary. It is indirectly useful in swallowing.

d) It begins to inclined backwards a frame after the barium touched to the wvalle-
culla; it turns over maximally 10 frames later; it returns to the resting position 10
frames later.

e) It moves most regularly, whatever barium may be large or not.

f) No significant positional, sexual and age change can be found.

g) As abnormal movements, there are some cases with turning over foldedly,
defectively and twistedly (Table 14).

(10) Movements of the hyoid bone (Table 15,16, Fig. 16).

a) The upward, forward and backward, downward movement of the hyoid bone
and the larynx is the greatest movement in the pharyngeal stage.

b) It elevates one cervial spine’s height and is about to hide itself in the mandibular
shadow, the antero-posterior distance of which varies by the mass of barium. The
large barium makes the hyoid bone move forward one cervical supine’s height curve co-
ncavely to the front, and result to loop, as the backward movement is slight.

c) It begins to raise almost at the same time as the soft palate and the larynx do,
but later than the tongue does.

d) It begins to move 11.6 frames before barium touches to the vallecula, it reaches
to the maximal height one frame after the opening of the mouth of the esophagus; then
it continues to elevate during 7.5 frames; it begins to descend 3 frames before the closure
of the mouth of the esophagus; in 21 frames later it returns to the resting position.
Total time of movements is 45 frames.

e) A few cases reach to the maximal height before the opening of the esophageal
mouth, and begin to descend before the closure of the esophageal mouth.

f) The preliminary movement is recognized in 25% of all cases. The total time is
prolonged the more.

g) No significant sexual and age change can be found. It moves most regularly.

— 5 —
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(11) Movements of the larynx (Table-17, Fig. 17, 18).

The sphincteric action and the upward, forward and downward, backward move-
ment of the larynx are of importance in laryngeal movements in swallowing.

(A) Sigificance of the upward, forward and downard, backward movement.

a)-1) To close the laryngeal vestibule and the ventricle, and 2) to dislocate the
axis of the upper airway, are contributory to decrease the vestibular invasion.

b) The middle and the lower pharyngeal constrictors raise and contract in accompany-
ing with the larynx, nearly to the horizontal level, with widening the pharyngeal lumen
in front of the bolus.

c) Opening of the esophageal mouth is always accompanied with the elevation of
the larynx.

~ @) Contraction of the laryngeal vestibule widens both lateral food channels.

e) It helps the epiglottis to turn over.

f) It helps the stripping wave to propagate and the tail of the holus to obliterate.

(B) The sphnicter of the larynx. It consists of the aryepiglottic folds, the false
cords and the true cords. The laryngeal mouth is girdled by the aryepiglottic folds, and
contracts vertically and laterally. But vertical contraction is larger. The gap among:
the folds, the epiglottis and the pharyngeal lateral walls is invaded by barium, which
shows the aryepiglothic fold furrows. Not only the vestibule, all the inner surface of the
larynx has the upward peristaltic action during the pharyngeal phase’s end, while the
pharyngeal peristalsis strips downwards.

(C) The backward and downward movement is necessary to maintain the airway
and close certainly the mouth of the esophagus.

(D) It begins to move 2/3sec after sign of swallowing; 10-13 frames later barium
touches to the vallecula ; the esophagus opens its mouth 4-5 frames after then : moreever,
one frame later it reaches to the highest position; 9-11.5 frames after then it begins to
descend ; moreever 11-18 frames after then it reaches to the resting position. Total time’
of movements is 42-49 frames. The standard deviation is wide in the beginning and
the terminating of the movement.

(E) No significant positional, sexual and age change can not be found

(F) Incisura interarytenoidea can be showed, only when closed, indirectly by flowing-
into of the barium, and the movement of the arytenoids are so, also. The very moment
of closing and opening of the cords is not so clear to measure.

(G) Vestibular invasion is always found much or less.

1) When barium flows into the mesophrynx, and

2) When barium flows over the lateral food channels, it invades into the laryngeal
vestibule through the slightly open gap between the aryepiglottic folds and the epiglottis.

3) A bit of large residual barium in the hypopharynx invades into the relaxed
vestibule after the stripping wave passed by.

4) When barium expressed from the mouth darts to the hypopharyng downwards
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in a moment, it invades into the vestibule, as the elevation of the larynx and the contra-
ction of the vestibule are not in time. I could not take such a case on a cinefilm.

(H) Moreever the protecting factors from invading into the vestibule follow :

1) Existence of the epiglottis, checking the path, and separating both lateral fooc
channels. 4

2) The upward and forward movement of the larynx.

3) Bilateral food channels along between the aryepiglottic folds and the pharyngeal
lateral walls.

(I) Air flows into the vestibule from downwards.

(12) Movements of the upper asophagus.

a) It begins to elevate as soon as the hyoid bone and the larynx do; it’s mouth
opens 1-2 frames before harium flows into, that is, 4 frames after barium touches to
the vallecula ; it’s mouth closes itself 10 frames after then. No significant sexual change,
change by age and difference by the mass of barium can be found.

b) The mouth of the esophagus is always closed, and the cervical esophageal lumen
is not showed.

¢) The cervical esophagus is dislocated left to the trachea.

d) The pharyngeal peristalsis turns into the first esophageal peristalsis smoothly
and it transmitted later than the tail of the bolus.

e) In the cervical esophagus can not be found inhibitory reflex

f) There is always aerophagia.

As to the roentgen shadow of the cricopharyngeus (Table-18).

It is observed phenomenally ;

1) When it does not relax sufficiently, though barium flows into the esophagus,

2) When it began already to contract, though the pharyngeal peristalsis does not
Tun into the esophagus, and

3) When large barium remains in the hypopharynk. But in the normal it is
observed in 1)’s and 3)’s case. The characteristics in the normal follow :

(a) It can be observed only in lateral views, but some pathologic cases in frontal.

(b) Not less than 50% of all women show it, especially in old female.

(c) It can be observed only 1-2 frames before barium flows into the esophagus.

It relaxes before barium reaches to the bottom of the hypopharynx and contracts as
soon as the peristalsis passes by the postcricoid.

4) It can be closed and opened voluntarily, and it can be observed stronger in a
Valsalva’s test. :

(13) Residue of barium (Table 19). There is no one, to whose pharynx barium
does not adhere. Some of the normal cases pool with a niveau in the vallecula, who are
not always pathologic. No significant age change can be found. There are more men
with 3 and 4 type than women (Fig. 19).

(14) Continuous repetitive swallowing (Table-20. Fig. 20).

—_ 7 —
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In the rapid repetitive swallowing, which I name:
a) The second barium touch to the vallecula takes place within 2/3 sec after the

first one,
b) The epiglottis does not turn over.

¢) The hypopharynx is not swollen with air.

d) The hyoid bone and the larynx hold nearly the highest position.

e) The nasopharyngeal isthmus remains closed.

In the slow repetitive swallowing, the nasopharyngeal closure is open; the pharynx
is swollen ; the epiglottis returns to the resting phase ; but the hyoidbone, the larynx and
the pharyngeal lumen are in their way to the rest, and the second swallowing takes place

within 2 seconds.
place at the heels of the first one.
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RO 2R IR T E: WEHERS & o % hmeE  (Meso-
pharynx), HEEBHZE A 5 & A A 0 #iE % THI (Hypo-
pharynx) » Ei T 5,

§2. HTEEHCEFT 2 BHFROESAYEIR

18H#Z3Ex Hypocrates O, Elb [V % FE
G-~ fT%E, BITZIhHLWNTE,
DEEZERC L O L, B RRESKE L i~
gHah3] EwI3BEBEELER TV 2, F.B,
Albinus (1749) 3EET X - deHas L T&E
WAL Z & ZFERRL 72 210,

2L DL B P EB DR R AT o TH oD
X, BETBEMAS bR TE 2L T, o i
NS ZIERCRGCERTIS TH Y, BEFICE
Ry 2HEDRIUDZNETH S, GO
Boerhaave (1751), Heuerman (1753) Haller
(1762)%529 5 ¢ A Y, ¥\~ Magendie DOHFZr
RFLT™, BOBT 0SS ABEE LT
B2, F4,

D EEE (DEHEE 72 3 3EmiEiE) (68 149

(Oral stage™), buccopharyngeal stagelf3a))

Yo B & OB X b, T AR A
BIEH TR A THEEE~SRE S W5 B,

2) WREEFR (B85 —#F)(Pharyngeal stagelol2o))
PREEEZEE Fiph & SN IRERUEA A, NEERRNT,
FhA EESINCPFE L T, AL EHEE b AHEA~

L ERRIE i B B

3 EEE (=) (Esophageal stagsl)

NEEE 72 B TRIEIRERE & B Gz o &
) kD, AHSAENLE~LRE h BB
F&

1812 Kronecker and Falk (1880)%%, Kronec-
ker and Meltzer (1880, 18837))) 1x Magendie
DHEZMEL, BEEEFABIIC A AL—rvE2FAL
PNEE Z3I5E L, TBLERE MBI RATAEIER %2
iE5% L, Magendie, Heuerman, Haller 5290

S Tt
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HinEZ %5, BElHMHEEEVAEOKE—B LTS
BC X D AHNERENS LI DTEL, RED
BRI E S ECEEEHC X Y IENETR Y H ik
RS N, b0k E-ABE 0 B EEET O JUE
R EIEFEDOIGER T ORI ISEIC L B EED T

25, Meltzer (1883) 3% DEAEN S FEZ—

OB X VELNZ EEEL T35,

Cannon(1898%Y), 1911%))xBowditch(1896) ™D
RN FE\ - CERREERTEA $R (Bismuth subritrate)
EEAE LT XHEERE T4, EEEHLE
BER (Hyoglossus & E-27=Mi3 Saunder &
(1951)1904z X % L Styloglossus DfHEN~72E,)
REATBHT 3 LB, PERSGcRoEr
2 |9 % 1, WHEE O 3 AH CURSHRZE B ¥ 55, AE
BEEAGNC & B B~ O BYRE OB LD, MR
BAOWEIH A FEAGET B £ 23R, Kronecker
DEREZZRL 7.

Schreiber (1912)1%9) {3 Kronecker and Mel-
tzer?) OERREHES L, Magendie™, Kipferle
(1910), Bechterew (1908) ME X MENS, O
B, WEEE, &3E, B~ iAaWdiEib—& L 77EE
WEhRHEhZE, 322 XEsEg0, |k
BLRAIEESDSY, B, PREER[REZ2DTONC X

DL ZEREFS Ntz 2T Mosher
(1927) ™ FchiiiE Macmillan O#RE L 72881k
XA B3 O, T, TR OEE 7 FEMNIC, 3
BRI L L T 7298, Barclay (1930)10&
ZEMDB - TORRIC T M U dz, A NEERA D
TR O TXIRBRBEARE L L E, XYY A
AWAEE BV EEET B AN, TFEBRIC XAROZEER
BEHGERY, ZREBECEZ3DTHESH L
EZ, HOBEIE DAY T LABRAS L, AE
DEEH L B WiExEbN 3 EF, T - NREHEEE
DRiGERD, REHIGERE, "BEEEORER EVE
SE L7z, BT VRBRIEA DRV O\ T A%
AnrepD /7 CZ M 2 HED 21D, TEEHADEE R
2Tt Kronecker and Melizer (1883)7D),
Schreiber(1915)9 5z k2T Bbh T 3.
Bt LFyke and Code (1955)%), Atikinson(1957)
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233), Miyakawa (1960)1281.D) & 13 [BE 245
w3,

ZO#k% Barclay O X#EERATRE Negus
(1942)83) (1948)%), Welin(1939)119), Johnstone
(1942)%2), FE 2 XARPEE T X » Rushmer(1951) &,
9), Saunder 5 (1951)*D, Ramsey > (1955)99 7
Lzt W EEE N B L Barclay OFis &>
Tz B b & 58, HlEEROBETHIET
DI 1 2OFF 2 EA BRI BETE 2.
Barclay DR D BET &\ 9 BRRS0H 7 Figed
AHORC X 2FRICE Y, LI TToHaLEE
T, 727 Rr b2z, L BITI930%EE: B
3% SRR B2 1 (Indirect cinefluorography)
P Reynolds(1928)9% (1935)%(1938)97, Stewart
(1937)19), Holm (1944)%, Willbod (1939)12D,
Holmgren(1945)%, Ramsey & (1949)9%), Watson
B (1952)16), Yanker (1950)60 (1953)807; X1z
S OREL . ZHIEBABZNLYX (£ 1
1L0F) 2R L, AR 20 L, B2 WEGH
EHCEY * 7T, WERE7 L2 L,
EHHREFROS LD, XTI L
[FiEE 87z, ThTH IR CEBTL v 7D
BERMBE L DTN —F—V IR EHTEY, IR
BUCIFIHTEER] & DEBEE L 7B E v, fELZ
N obT Saunder HOFiIEE FI2EE L TE
nizimzch 3.

1950ZEEE, &, Coliman (1948)3%, Teves and
Tol (1952)19 51z L % 85)eheL4E (Image inten-
sifier, image amplifier) @ =0k, B3
EF TN RESR & < OREERVCIE B K T 5 2
L2 Y, SE0OEASD 1 OiFE T X RkE 2
e T % 282 b, Rushmer and Hendron%),
Ramsey 5%, Ardran 5D~10, Roberts® &2
LW ZHGFEZIN T 5.

HSH TR T CBER B B Raae BV BHAVALE 2
MATHEE Lz (Sheddioh ) iEgERNERIE & [F

BRI XSRS L2 b (Atikinson) 319, #i4h

FEPE B DORE T ORFgs (Ardran®”®8), Bosma 52489,
HIR RV AR 5 19010) A kRO T 5.
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ROE TR T BN CERD2), B FER (NH
H)180, BT A DAF BRI (FIE) 129, NE B & V&R
B (2730, HE) 2 ERb3. BEOZ
5 CIIMEFI334RET, B BUPRERT SIS YRR A2 X
BRRE I EEERRBEEI N LD, WRERL Y
TWEDIT Ligd 7z, 2 U /AN, R,
BEIEEITIE, AR LE, B, A
BRI, BRBREZ S22 &, —HIRE L T BRI,
B0, JEEIEET O Bigt e Lchn T SEA D DL
L5,

§3. SrBEEXXEMEIC L3 BTEHOE
BEORR

TURE D B O BRI X SR BLE A T3
EEORmIBEINTZT R —Z2THEB L,
REPRIO I & TR & e s B 3
B, BBV v XREHEREBCEEL T, HBR
DD T 0. 4 0. dnmfIFEz 7= 3
D, Bl 1. 257-/cnffled 2. = 1 % XASR e 15
ET3L, B8R v31VvX, vabrs,
FT ANLGERFEL T, ZHEBREO R
0.5mnfREl b 1 2</mn % M6 T % & B IR T3
%. FICEBXHOZRGLEHRT 20T, WHEXE
B L EEIAEED T30, EERNESL
720, &L T 30T, BbE, B, MiE
o, TEEE, TFEEE, BLRM, ABAOEA &
THRESBETES. BRAEY ) O 0mEH
FEATBEC LY, Mo, RIS
EDELA DB, GFLEH, (RFEH, "GEERGE, i
ZUGHEIUER, TR, BN, Jvass
Bi7Ze 83y U b B EIlT T & 3 2 1368 5 0.

§4. BEEBRRUBESE

D JEKE BEEGITSESCEESE X
BREREZEE 1B (195947 Brhd 3 ©), I#&
1961481 Arp3 ©), T# 7 1LY BF -—74f
(19614F 1 H rh/m LIRE).

XAl & BoIBY—71 »72 1 B,
0.3/1B. BS-55B BFEHIAF

FJU2F YYITANTY » ¥4k

#FH (6 : 1)

AREZHA RS SIGE #2158 395

74NF— [EE &) 743 l4m

2) FERANAS 16miEEkE Cine Kodak K-
100

L ¥:ZX Zunow f=25mm
Big)

F/1.2 (195948 7
Nominar £=25 mm F/0.95 (19604
3 f3g)
Cine Nikkor f-=25mm F/1.2(19604F
3 &) '

3 ER7 A

& B XARBREA XA 7 4 V2 (50RR)

ELXERER XY 7 4 L& (505R)

Bz Kodak Cine flure, Eastman Tri-X b
EHEH

4) EEELERER CHEE iR
REDT, BEOGEBERDITTLZ L, &
VOEERERD I v F 52 REVWOT, EIZO
BRI E O EEREGOK V~ 120KV)
h biFHE CMEE O 4 DR THREERS B
N3 R, @ Table- 1 17R740< B T
BB RE, PassavantfEid, METIEEEEOME
BHOBEZEICHFN TS0 T 0KV THEH L.

BELARE 120120 53 o FEIDFEEL S KR
ThB. BECE 2 ONEEGE A
Bhns 253, -k %218 5 UERE LoD
X DHEMRIIR > T 20 TCEFOETHME L B,
BE LIREHREL 1 SR T 57200, ZN 2O DIc
EEHREOLXBRNT 2UEZELZRCTY
v VAT 2U0ERD 3.

RY T 4 Vo KU BN 5 28200 @0
ARGHIES hCcBlizEriEs 25 (Fig.1).

5) EfEE Saunder 5100, Ramsey 59913608/
#b, 30E7/#P, Rushmer 5% 1430E9/#>, Roberts®
X 25[8/#P, Crichlow®, FreneckeriDyx 16EH/4D,
Ardran 513400, 2539009 203Ey /07 X,
Ramsey bix 12080F0 7 WFE L AEL 5
7255 LE IR, EHLUGHEILZY T30
Mrnz ). BT ERIRR DB E O Fuv 0wk, R
B Kl b OB T, U/ TEE L L,

1~ 2B @ MV RKBFERAL) b#150° Af E2F~

SRqgu
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159 5. Bl b MEE20r o Ch by, Z ok 23—
Rl A = oo 2SR ¢ PR I AV N Y n = =F/ N = <]
MHEA~ DR, HiE~0 —SREALU B ~O
WAL ERRCHETH 50, AE~DOHADNK
Kk, 159 CHRmEER LA T %, Bl 170cm/szc
DFEETHY, ZOMREFIIBERFL~24L
M2 Tz b, 2R OEE T4 TH B.

RYAEDEIIEEOBGEOENL LY, RS
BT E U<, UFEROBIC 5 1H 8 eHqs
WERCEE, S CE, FWEEE, B T R
L, FWREE, »oRfES B, b, FEEILAL, BA
(VARG 3 A mﬁ%%ﬁm&ﬁ % 16[/5
THRE T WIERAT I PSR v & & 5T HES0
IR D O TRV TH 5. BF L, 60BN/ o1
L, 2B TES U, BHEOFE VAP L
—yavyigieacd s,

6) NUDL EEHEI A7 (BaSO4 120
gr/100cc) #MH LT3, —iEASEigE e
P T L R R %J\?&agé’rmvb, Xk T
Eorag, MBBRTESTALER 2 v o
T, MRV IORMEAT INEE A, e
EZ2NTay 7 22E270, BRLECTE
DF sFERL T3,

MOFEEER WTHAAY Y2 2 EEE L F
T, LR VBEE~NEAT B L, HnEo |
BOREEINT, KT ORI SY Y 2055 L 7-
TRLHE b, BNERBEEINLZOT, B
MEZEEAGE, _IESESREO N 5 1EE), Passavant o
MEild, WASHERED: O A 4 2y B BEES hg
5.

BaOBE®EF HAMNIE—HE, L E3 281
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Table 2, Comparison of Swallowing of Ba
Paste with Fluid Ba

In Ba paste | In fluid Ba

Oral stage Delayed 1 sec or so
The Ba touchtime | - . i

to the vallecula Delayed |1 sec or so
Pharyngeal .
peristalsis Strong E)t strﬂg
It’s transmmision- [Slight delay- D S
time ed 2 I

Pharyngeal food
channel

Both

Both, if sma-
11 Ba

Table 3.
Soft palate
Uvula
Hyoid bone
Tongue

Nasopharyngeal closure
Passavant’s ridge

Nasal floor

Palatoglossal closure

Mandible
Epiglottis

Aryepiglottic fold
Median glossoepiglottic fold
Lateral glossoepiglottic fold

Vallecula

Aryepiglottic fold furrow
Laryngeal vestibule
Laryngeal ventricle (glottis)

Subglottis
Trachea

Arytenoid commissura
(Commissura interarytenoidea)

Tuberculum
Tuberculum

cuneiforme
corniculatum

Cricoid cartilage
piriforme sinus
Cricopharyngeal muscle
Lateral outpouching
Food channel

Stripping wave

Pharynx
Larynx

Lower pharyngeal lumen
Middle pharyngeal lumen
Upper pharyngeal lumen

Table 1. Comparison of Details in High Volta-
ge with those in Low Voltage
‘ In high In low
e voltage voltage
Tongue, soft palate| | ] I
epipharyngeal  wall _q°°d i__ﬁ”'fjo_ﬂd_
(Vocal cords |
Larynx False cords [
\Vestibule | better | Good
Hypopharyngeal wall | =~ =
Hyoid bone ‘ Good Better

ZEEHskTY,
e Hn,

— 13 —

Simplified Characters in Figure.

sp
u
hhb
gl
npc
nf
pgc

ep

B—CTRVRTH B8, F—HZAdcdi¢3
—SER R ERA 720 E 3 i S
COR DR 1 RICHRE T k2 ik 2 43
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Over-exposured pictures are improved by development and printing.
Fig. 1. Improvement of Qualities by Printing (24 frame/sec)
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 Fuid Ba_ (KT S006t) Ba Pasds
PawatD-7) Phag(R-L)  Plargmc.d-v) Phavgr. (R-L)

Fig. 2. The barium touch-time to the vallecula is 19/24 sec in fluid barium. But more than 5
sec in barium paste. The pharyngeal peristalsis in barium paste is stronger than in fluid barium.
Bariumrasidue js much more than in fluid barium. (—) Bilateral food channcls in barium paste.

-

— 15 —
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-‘ -v) ; &e.".,,-' |pI(R"L.
Epiph. (0-V) " Hypopki(D-v) B Epiph. (R-L)  Hypoph.(RL)

-
H
A
=
2 ;
5
3
o i
G |
TRy A
" sdy
!
| el g s
! vg ] o
I
: il
-
.
5
e

Note: The &/24 or a/l16 in the followed figures is ““a’ frames in 24 frames per second. Left
above the first picture it took ‘“a’’ sec from sign of swallowing to the first picture, At the
second ““a’ seconds from the first to the second.




B THE T & 27208, ZHWMERNCHRENE & FIRkER
El, hoY T ARIZIES VEHMR L v,
WiRA S S EEET T, EARNC 103, B

PRFn36412 8 25 B

Fig. 3. (1) Resting position.

Epiph. (D-V) (2) The larynx raises up. The hypopharynx and the laryngeal wvestibule contract
vertically. Barium reaches to the wvallecula.

(3) Later barium flows into the piriforme sinus, divided in bilateral food channels. Closure of the
cords.

(4) Bilateral food channels through the piriforme sinus into the esophagus, wiht no filled postcricoid.
Bilateral out-pouchings are likely to be bulges of the membrana hyothyreoidea. Pharyngeal contraction
narrows the lumen downward to the inverted epiglottis.

(5) Contractive wave passes over the postcricoid. Small barium is remained in the lateral bulges. The
mesopharyngeal lumen is narrowed laterally, but the hypopharyhgeal anteroposteriorly. The uvula
is reaching to the vallecula. Tne hypopharynx and the vestibule contract maximally.

(6) The pharyngeal peristalsis fades into the esophagus, but the hypopharyngeal lurmen is not expand-
ed. All organs return to the resting position.

Hypoph. (D-V) (2) Barium reached to the vallecula is about to flow down over the hyoepiglottic
folds into the birateral food channels. The median hyoepiglottic fold is showed. Closure of the
commissura interarytenoidea is seen.

(5) The postcricoid is defective, generally at the end of the pharyngeal stage.

Epiph. (R-L) (1) The soft palate is partly raised.

(2) More raising of the soft palate and forward movement of the epipharyngeal wall. The nasophar-
yngeal isthmus is about to close. A slight Passavant’s ridge. The hyoid bone and the larynx elevate.

(3) Complete elevation and thickening of the soft palate and large Passavant’s ridge. Contact is
above the ridge. Barium is about to flow into the mesopharynx by the backward thrust of the
tongue. The epiglottis comes in contact with the posterior wall.

(4) Passavant’s ridge elongates downwards, where the pharyngeal peristalsis originates and runs
downwards after a while with no contact with barium. Gap among the soft palate, the tongue,
and the pharyngeal wall contains air and barium. Later aerophagia.

(5) Posterior pharyngeal peristalsis strips down to the level of the overturned epiglottis. The
soft palate descends slightly. The hyoid bone is hidden between the branches of the mandibule.

(6) Air dashes to the mesopharynx from above. The epiglottis is about to turn up.

(7) The epiglottis returns to the resting position. The hyicd bone and the larynx are almost at the
rest.
Hypoph. (R-L) (1) The adhered barium clearly shows the vallecula and the hypopharyngeal lumen.

(2) The inflowed barium is arrested by the epiglottis. The vestibular lumen, the ventricle and the
hypopharynx contract partly.

(3) Barium begins to flow into the esophagus. Complete obliteration of the laryngeal lumen is seen.
Subglottic border is clearly seen.

(4) The hyocid-larynx-column elevates maximally.
(5) The inverted epiglottis is turning up and the pharyngeal peristalsis fades in the esophagus.

(6) Peristalsis faded already in the esophagus. The ericopharyngeal part is showed clearly. The ves-
tibular lumen is widening.

(7) Vallecular sign is clear, but of no pathologic significance.

&TTHE, MHSRIGERR S ERC FBAEL,

Uith % & 2BENREC, H—HNGEET 3.
§6 REMLL

1 [d]
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AIEIEVETE R

BT RS L2 WiRCHBH T © 462 2 5k
CF e ZaE = B & EA b 2 WBRICIEL ¢
BUBRIC 72 B 1R0), Ak @Mz bk,
H2MLKENYOLET) ELLEDTREL
T35, GRS 7 2 LIRENY T 2 % T B
&, Table2 U Fig. 2 DT H Y, ffh<y

3 IR 5’ Td 20T, EKENCSY
THET 2 UERD 5. W FEEOR 2T, i
UNCIEES, 2RV BRI O SRR 23 S50
WRLZBFEEET 5L 210, EoTtoHLr:
FHRERCEFITE A DB, $72v 37100
B2 5 N OfEERE7- 508, INZ ED

1 i
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REVHED & &~ e ERTd %
BbLH 5.
—CRZII YR DRI LT 5.

wEW (I, I8) B8k (125 vem)

i)
g o EUE¥ 1.7~1.9 ma 0.4~0.6 ma
[Hu&ﬁ[“l { FIEE 1.0~1.5 7  0.2~0.5 »

L EE SRR ETIE ) 6
mmsan®) (FEELIIS ) 05503 7
{ﬂim&(au&){é M M.k
3)
Bz {'Q%E@L[ﬁ%gﬁﬁ B

ABLRL (LRE o

DWW ERBLHREBOH A, BT
HsRZWw BEDEL S UTNELLS. EAH
M, BIELFGESR T CRERZED, HRILHE
fThe 3. BTEREDD 2REOEB I, M
BmEBIR 5 220 b RV LECH- CBIET 3 L5
LAl %3nb, HIAHIED SbAVCHBT
&8, WER: LW, BEE» b IANZMEE CHe
¥3EEW.

() BERIBTREE 1A e BRiwEo
H2REBEEMOBMABKE L EREMcHH ST, v
YEPFYTVERLLT, V1T I VORERERT
BBRLTHD, 74 A AT s BRELHEL, HAT
WEPERDEHfLC o2 7.

§6 EETFEEOEHERIEE

O Ffe LBIR T 252 0B 2 ER 23400
gL L,

D N7 LADRAGRR—
DEERIEE, DEE,

2) HREME-T, 0OXK,

3) NY V2D hIEE~ DR —F,
B O,

4 BWEEOAH O, WEEEEEE (Pas-
savant D),

5) WESERHIE—F, #AE,
MEGHE, MREE, EF,

o BKAE, EoE

VSR,

WASE R EE Je IR

BARREZHMMERIEN #2E H9 5

6) R3E P O BHEA ~-R R ESEA O AEHRE,
BEUWGEE (EFTFE,

T YRR O USRS — 3 Y Y A0, THE,
WETH, iPEUGEERS S,

8) RGHDPAR—FE, "EEE, "EIANIEE, P
BTy, HEIREIE S,

9) TRFAD VS — B > rRESE - TEEE, A
MHl—£3H,

100  FEEINCMEEHOEE--FE, WiHE, A
O DRAgH, MEENEHE, SGE DR,

11)  _EMAsE, T MHEH O RREREAR,

® WHENOERHRSEEL L,

1) [ARREE WoE—Y T A0RAGE B
WESE~ ¥, FREEAH,

2) H/—rY YL OBRAMREE, fIEEE~ DT
MEERDIRHPE, BT T &S T2 05 LB
H.

3) ENE{EEOEEAH, BUEEEAE,
HAJE.

4) VREREE—OEEELAEE, PUESE~DSY T A
D=,  THEE ORI

5) MEEHEE — IR, 1E(L,

6) B —EOEE), 'R, WEEENE
Bf, WEBHOMERS,

7 EEH-FGERIHE, ANED OBEE, WEEERH
e,

8) ERAMEERES—AEA DB,

9) EZERTATS [FEE —EEH R IE O ISR,

WESEEE O FR, O,

() T oM iR e Lcss 5, HIE BA, #
Ficix, $E, RE, B, WF, FhosrBlfRT a8
hBIERL . 2

© XHMEMCRBET_EFREIETSE,

D WTAREK OBEEESADO/NY D LOHE
EREL

2) FOEH

2~1) Y7 2OBRAERE (FEE X UER
L omREER),

2~2) FHRHFEHAEOBIL,

IREHSS

e
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2~3) EDEHEEER) (Y 7 2 %
~BHIT 2),

2~4) RVTLRBOPESE,

2~5) FEEIOBILA,

2~6) BEEEMNEOTHORNTYE (5~1)
ZE L),

3) KRAOEOEE

3~1) FRIREOEE (EHEEHEE & DEE
),

3~2) MEBOFM—IGES LA, el B
QT SRHCEIT 2T B, SRR TR
K URET ke, R~ OBEE L & O,

3~3) KA, E4BI, HHE EOF L,

4) WREEZEHE

4~1) _F, b, TUEEEC B % MESER ik 0
AR,

4~2) WEEEEERNE DT, Bk U E O R
[,

4~3) VEFEHE L ORI,

4~4) FEEZ 1MIFCEL:LE E,

4~5) ZOBETIM RN,

4~6) RNYTLBEDOYESR,

5) imEEDRXIFRE

5~1) FEREEbh, AE» "ﬁfiﬁﬁ%‘&:*
5 B3O,

5~2) MEEEEAD b T WEEOZLRMICET 3

SOV,

5~3) FLRMD b RETTAT 2EDVikE,

5~4) FEZE 1B WCEL 2REOvE, -

6) PMHEEFERG

6 ~1) MEEHFZE G ORFRE,

6 ~2) AEDRAL,

6~3) f{IHZEH,

6~4) ERREBEIOTAE

6 ~5) EBEtEDEms KT @‘"%%—‘,

7) PEEREEDEE)

7~1) _LWEERGEEEDRIAEE) (3 — 12/,

7 ~2) Passavant[&ifd (FIEEEASNCEERT
%),
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7~3) 1, TUESREED LA TOHER (F, &

&, @EﬁmJ—‘F‘EEﬂrﬁ‘ﬁ)
T~4) BRHECRY 2 IRBREFIOR X & 4T

T (4)5)6)Z: ),

8)  MEEA O YNHE & TthiB

8~1) fl5ZeH,

8~2) FREEEEEOINHNE & fbiE,

8 ~3) FMHBHEE O HE & b,

8~4) LTOHA.

9) MREAZEDEE)

9~1) OEEEE O FUR & BT,

9~2) PUBHENL, HABUROBEARM, o
e & ORI,

9~3) MEEEE &NV T2 EH E OBER,

9~4) FHRFEFE,

9~5) #HELERRTIWCBEY %
E,

100 FBEOESH

10~1) #HiBF LB T HHEED,

10~2) EBbasa, AL ER, € ORkE &
TBHE A & OB, RUMMER ?mﬁﬁ & DEFREEY
=%,

10~3) & D-Flaiih,

10~4) # LUERRET B 2EF0RE,

11)  MRERODEE

11~1) HiF EF 4 b U485 T HEE,

11~2) ®ih5 EHERB, BEMEES XU
e, [FETHIGB & CLEMERZ & DR, fi
B OIEE) & DRI,

11~3) HHZUMEEHRE @B Ol R,

11~4)  FiiB 5 HEORIES NS oW T,

11~5) FEIRREIEOERGE & U B g E
D iz,

11~6) 7@y, REH O,

1i~7) MEEHOFEFIBER (EEEAIE~ DY
v 2 DR EFRERD

12) LRHEE

12~ AECNOBR (REAREIEFIRIDU
s iR),

WEEHEE D RE
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Table 4. All Cases (from E/Dec, 1953, to M/Aug. 1961) :
1) Normal Cases 40
2) Diseases in Tongue, Hard Palate, Soft Palate,
Epiglottis, Pharynx and Larynx. 57
3) Diseases in Esophagus 29
4) Diseases out of Upper Digestive Tract,with Influencing Swallowing.
(Struma, Tumor of Neck, Anomaly. 24
5) Neuromuscular Diseases. (Scleroderma, Myasthenia gravis, Amyotrophic Laleral
Sclerosis, Bulbar Palsy, Hemiplegia, Dermatomyositis, Braintiumor, Cerebellar
Diseases) 100
Total 250
12~2) REDPHRABE X VLEN (6 ~5) IR LBEE L, HL 7. SR S B E O A H
2, Wi EEA 0.3% 0.3mm? T _LIHEEEE % RiE A R
12~3) SE L DIERIR (6~2) &), IR T R0 A 1650/ % AT L7223, i LT
12~4) B R HEEERS O Xfiz 2w T, 24EMR IR U 7z, AFRSC T L T 4B R U
12~5) Valsalva REp% L= &, LTdy, BBECRMEZFRHLOC2KL 5 3.
12~6) @EDH 1 EREHK & HEEHRHIME & % Table OFOEFHHANEY, 3O DR SEE
%, IEEAgE 23 (t=10) & L%, &, &E, &
12—7) ZZSURE T &, SHIE, MREH, ATEZL EOFEANCE, oS Y 7 L0

13) NUDLAOER

14) ERRIE LT —SORiRK Ui T &
AR LSBT T,

§7 mFHIE

19584E128 X b 19614E 8 HEITHl L -5
250AT, ERLBbh2bD, F, BO%E, @
O, _EWEEH, "EEEEE, WEHOSERE (FICEE
MG & BEDMREERE Y I L 7 (Table-
4).

EH B 2R O 4450 % O iRk
Table-5 DIFETH 3.

Table 5, Sex Ratio and Age Ratio in
Normal Cases

= Age T 5

Sinlr —25 | 26—49 | 50 Total
Female 6 11 10 27
Male 5 5 3 13
All cases 11 16 13 40

§8 HEHR

BREINZT 223 16miRER (FEL) ©

SEEARE LR IEE(t=0) LT w30
T, ThLEIORME(— xEDORITED L TH
5. H/EHROBBENEE NI EL T
e, 2BECHlETSE, SR 95
BIETRIRA 2 & 5k, F 7= Smirnoff MITEHR
SETEELMEZRE, BMPREL & TH--.
MEEEbhWAHEIEECRLTHS.

1D WTFARKLOEEHEAIC/AU I LDHEDT
SEE SV FARCET Y, BTSEEE
BRI s 298, LIRS 2R 8 AR ©
H5. Tim, FERCHEHEBFHREDAAAL 7 &
VERT 4 VA AR L TR T B R ED B
DD BN, BERFCARD 2. BE W EHAE
B, HRAIBITEETS D, DL EVR—ATS
~4 [ LERI2EIRET S TBEL:, BRT&
Kz L CHERCA A7 0ERERER S v 2358
YERRINEM CREEHEN L2 EDb 2 v, BIbE—
EE, BoEEEZE, FUEEX D MERZS
CEL, BICBBED2~3ELVETEHELI B
A, Dk —micz s (Fig.5). 450,
BIZEIL %35 2§ ZBHE OB R FEEC O & 2 DR

— 20—
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XX % age43.

Epiph.lD-V) Hyf)opﬁ (oV) El?l-[’\\ (F"L) Hypoph (R-L)

e s ey e

- ._2*

&.‘-r#®
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Fig. 4.

Epiph. (D-V)

(3) Barium flows into the closed arytenoid commissure centrally over the epiglottic tip. At the
same time, it flows over the hyoepiglottic folds into bilateral food channels. Elevation of the
larynx and the hyoid bone. Closure of the cords.

(4) 1/16 later barium flows into the esophagus. The vestibular lumen is more shortend. A slight
lateral out pouching.

(5) Symmetric pharyngeal filling shadow with no lateral outpouching. Barium in the vestibule or
at the base of the epiglottis, which is floating in the mid of the barium stream.

(6) Contractive wave narrows partly the mesopharyngeal lumen.

(7) Contractive wave obliterates downwards from above. The epiglottis turns over, pressed late-
rally and downwards. It shows ‘“ A *’ type. The vestibule and the hypopharynx contract string-
purselike.

Hypoph. (D-V) (4) Large barium dces not show the postcricoid defect. The esophagus is dislo-
cated slighly to the trachea.

(6) The pharyngeal peristalsis is about to fade into the esophagus and strips downwards the swal-
lowed air at the heels of barium.

(7) The esophageal peristalsis is going to run out of this sight.

Epiph. (R-L)

(2) Barium is transported over the base of the tongue. The soft palate is about to close the
isthmus.

(3) Barium expressed by the backward thrust of the tongue darts to the posterior wall. The
soft palate and Passavant’s ridge contact just beneath the ridge each other. Peristalsis strips
down after a while, coming in contact with the barium’s tail.

(5) A strong posterior pharyngeal peristalsis. The soft palate descends slightly.

(6) The pharyngeal peristalsis pushes on the epiglottis, which turned over maximally. Note the
propagation of the peristalsis, (4) (5) (6).

(7) The epiglottis relaxes and is about to turn up.

Hypoph. (R-L)

(1) The grcat horn is pressed downwads by barium on the epiglottis. The hypopharyngeal and
the laryngeal lumen contract partly.

(3) Barium flows into the esophagus, which is not yet open widely. The hyoid bone is raising up.

(4) The epiglottis turns over. Closure of the arytenoid comissure. The shadow to show the
arytenoids, which is beneah the inverted epiglottis.

(5) The pharyngeal peristalsis presses on the overturned epiglottis.

(7) Large barium residue in the wvallecula and the hypopharynx. All organs does not rest.

The second swallowing followed later.

MORE e AFT 5L, MIELEANHGE
i X Wy 5 (Fig.6). Z Dy, FRUEFEED I /-
H—mE, BEIEERAE L, D s—ET 5
(Table 6 —2). Ei%030 7 20k AR S
B1pte @WAZENmEO L & 24.5+ 4.0E))
TYEIRE A ET 5 (Fiz. 6, Table 6-2). iz
SERNELOBIRN D Y, WTEHEE»E 05 E
F DEXAT B, O —E B oETF LS
GHERDEN DTz, HERIZE(L S BME & DZER
YFEONANDI:. FEOESEET Smirnof OIE
HEEZICALEZREN > b 1fZ2 B2 %

22 —

Fig. 5. Time of the Repeatedly Swallowed Ba
to the Vallecula,

thses ith suatloonsy owilan forlimsi |
—— Eaxt i fem,
T B aon
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Fig. 6. Mean time of the Swallowed Ba to the

Vallecula
v 24 s
o
» vt Euet positine
13 K1 Sepime puitine
idinte ATaealy'
- | i s et
qkp
by
o= J!_ ‘| I x . K L
sesk
O T T R TR T N 4 W LT T M wpeadid dealBaig

NEE—EE, BTEEERL 4B, 5T, B
ZEBE»LERCES 227,

DUF oz Table 8 (#kF# 0xERH), Table
13 (RIEFEOEE)), Tablels (FF, OMEH),
Table17("HEHOEEN) b OFCHET DA bk
SRR U 2 OFGRRRIR S 523, R2AH

831

DY L Bix B0, FRx DIFE OMEBINEE
BLERTERBTICOWTORIERRETH 3,
El Table 6 ~ 2 OFE—[Ed) bETZEEDE T
DHRO—FEOILEETH B0 b TH 5.

(F) QAN*MELTHOWEL B L ¥, +
QAP RETRAES~0 HEEMW oWEr <30
T, Fig. 6 0%Fnb7 3 7 0¥ s 0thiiRg.

() @—#fice s« 5 2 50 WEHE I WELRE
BThb, bHRHTHEERMIC D2, F@micwz
hEERcAh TR,

‘@ _FDED (Fig.7, Fig.8, Table7)
2~1) NYYLAORARE (RERUVEDE
L OIFEWER) BIER TN cE 3 (F) ig. 4
B U B ETRRRRE, AhZEiE M SRR L AE, ERBREE,
AWML P TELVH, A T45THSB.

2 ~2) FRHEFAFHOBMMEF IThbh, E

BTN TTE, Hh TEOBHZEETNCL Y

Table 6-1. The Swallowed Ba Touch-time to the Vallecula

No of swallowing
Age
INo 0 No. 2 N GL e, No. 4
X 7 X a X c >ie a
~25 36 (17.6) --- 8 19.5 ( 8.7) - 8 24.1 (14.7) - T 19.8 ( 4.7) - 4
All 26~49 | 44.7 (27.7) ---13 26.1 (18.3) ---11 24.6 ( 9.5) --10 26.5 (13.1) ---11
50~ 57.5 (21.1) ---12 352 (200.39;:---10 30.2 (14.8) ---12 26.5 (11.5) -=--12
~25 | 45.5 (21.5) --- 4 22020 1. 1) 2202603 SLTAC155) % =23
Male 26~49 | 40.5 (39.7) - 4 MR Gl ) e 222005831 32.0 (15.8) --- 4
50~ 36.3 (14.5) - 3 20.5 (10.6) = 2 22T 1550 -3 29.3 (19.0) --- 3
~25 26.5 ( 5.8) -+ 4 16.9 ( 6.7) --- 4 258 8 1Y = 14 — <o)
Female | 26~49 | 46.7 (23.3) --- 9 28.9 (20.8) - 8 26.2 (10.8) --- 6 27.0 (12.1) --- 7
50~ 64.4 (18.8) - 5 38.9 (21.4) --- 8 32.8 (14.5) --- 9 25.6 ( 9.5) --- 9
36 (17.6) --- 8: Mean time (standard deviation)---No of cases, in erect position.
Table 6-2, Meantime of the Swallowed Ba Touch-time to the Valletula
No of ; ‘ ; ] .
B Hoiingt |1 ets | -lasd 3rd | 4th [ 5th 6th | 7th | 8th | 9th | orth
Supinejposition 46 27 24 22 28.5 23815 25 26 22 .
No of cases 1 1 1 2 2 4 5 5 2 —
Erect-position|47-£7.5 [27.446.0 |27+3.9 |24.5+4.0 |25.6+4.8 | 27.3 22.6 24.8 22nTiasta 3
(Standard devi-
ation) (23.8) | @17.6) | (11.6) | (1L4) | (9.2) | €10.7) | (10.5) | (10.1)
No of cases <) 29 29 27 16 6 5 5 3 3

Unit : Frame in 24 frames/sec.

— 23

+ea : 95% confidence interval.
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ALY REEE~ Y T A 2 RHT 2B R TE
I B PR A E Al el = G = =172 PR R AV
ZF2AEIL T A LA, — M rRHT 55
LAHETH 5.

2~3) FHOHFHZEHEEE)(Backward thrust)
H DELZEEBNIEE T O —HH0R% H AL
EEITH Y, FAE O e ik B S
$i& H ARG Bl FRA & FrRCB 2 Y,
237 2 RepIEEEA~IR L E W B O TohEEES A
wELTwsEN 65 3. (Fig. 4, EpipL*
(R-L) ®, Fig.11, Epiph. (R-L) @@). E¥E T
R IEEEPAGIRNC N Y U L BMEEEERGS~ o K7
b, HREAEIKE ST FHE OB HEE
ESHE 5 M DIZ O ER IS TR X % & v Sk 2
X,

2~4) RNV LRO¥ER

ERE A, MREHEE: OILEER G, Ak b
NV LREVERT B, S T ARFEE
FWCERET B, TOEER ST B LERD
R () BETH 5.

2~-5) EERNOFA

B U A T T R7-23, SREREEAS

BAREZBGRESMER #20% 595

DMEFHERA~ D3 ) T AT R OB BIR X
A, MEEFEARA DY T L ERREEATS 05~ 5
e N7 2wt s (Fig. 7). B bEiEEH T
24Em (23.5+ 6.8EW), TA M TH#y18EN (18.3+
3.060) T, oSV U ARMEEEEMCET . MR,
FELSFIEIIIFTD b N7 (Table. 7). @
ELUHET L 72zBRcix, 5 Y 7 A OWEIRES~ 0E]
RO X S 72 Bl % 3EH2 TOHE R 5 h e,
FIEERE2EE L DEEENRS > B2, #i
Botl L ARG TR A NEL 30D i,
ISR ERE LA L FEAGYRET 2D
AIE L [FARRAZERBL R E 22D THA 5. (E
DEIEBTIEE L, WCFAGRPEREL Tezh
b Fig. & ORLESMNT D7),
HEFERL T 2 7 DOEERERY v 27
B 5% TEOHEEN Z A B 200kl
LTAIN

2~6) MEIHEAECOTMORFHMEZ 5 ~1IZ
BB,

@ #O=EDZEE (Fig.9, Tableg)

3~1) SRVEEORIE

B OIMEE B0 & ) s 560> T R

Table 8. Movements of the Soft Palate

Sex All cases in supine All casesx Femalex Malex Supine
Age and erect position | ~2526-~49/50~ ~25 26~49E50~ -v25‘28~49 50~ ::gg,..,
1. Sign of swallow-|_ .- g =265 21=25. 8=28: T A o a R tal £ ol ~ Elo_om
g 25.3+4.1 (. 9.8) 12.6)|c11. 03¢ 9.4) 26. 0|--26. 0|—26. 8|—26. 31—22. 5 5(--27. 3|
2. Beginning of the —16.7—18.1/—19.0
tongue’s move- [—17.334.0 ( 9.6) —13.3]—- 17|—21.3—20.0]—16.5] — 3|-—18.5
ment (13. 1| 9. 4)|(10.5)
3. Beginning of the ; —12. 6{—13.5|— 9.0
soft palate’s mo|—11.542.9 ( 6.9) — 9.8--12. 5|— 9.5/—14, §|—16.5| — 3--11.5
vement. ( 8.8)|( 7.8)|( 3.0)
4. Nasopharyngeal
e 0 0 0 0 0 0 B 0 0 0 0
5. Ba touch to the |« . 3 e T ) e T | 2
AT QE8=E050) (204 4D 1.5 2.2) LA S ) S el [ S 2 0.8
6. Beginning of the o e P e
soft palate’s des| 6.1:+1.2 ( 2.7) 47058 S 3l S GERIR o5 — 5.8
cent ( 2.D|C 2.2)|( 4.8)
7. Max. descent of ] 12.7) 14.0] 19.0 2
the soft palate 157231070 (A T6p) (4.3 2:5)|¢ 6.4) 11.9] 14.3| 18.3 16.7 13 23 14.8
8. Return to the T 25.00 26.6 31.0 ; !
resting position P e A T () ¢ 5.D|¢ 4.5)|¢ 6.2) 26.0] 26.0[ 31 24 28.5| 32 23.3
Number of cases| 25 6 3 7 3 6 6 3 2 1 4
¥ ¢ Erect position. Unit: Frame in 24 frames/sec. ( ) :Standard deviation.

+a : 95%confidence interval.

S
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Fig. 7. Beginning of the Movement of the Tongue
------ Frontal view(p-a).

-—— Lateral view.

Frame

Frame Apeed 2 24 fromafue

Note: The time of each event in this dia-gram and in othcrs are measured,
supposing the first Ba touch-time to the vallecula is zero.

L ERCR YY) BIAEEL 72 LIEEESEE, R
UF OhEIzZeH L 7> Passavant [ % Atz
LTk, DWwWTTFEFEEL TR L WHEIEE DOZ5H
R T 5. FERCN Y T 20 FRIEEEA OB AR
\CFRIEEERE AR T B, BEORIHEENE Y b EkA
FO2E R Z OREBAEOILKIC A E { EoTw
% :Bbh 3 (Fig. 4. Epiph. (R-L) @®, Fig.
3. Epiph. (R-L) @®). iz Passavant il
T b 7 HEEEAEED EEIE L B A L DIEFE
TER7z B\ 2R CoS U Y 2RI
527 % (Fig. 4. Epiph. (R-L) ®, Fig. 11. Epi-
ph. (R-L) @~®@). IDFy, BHO®EE THICEERE
bh, BRD L EECH L TRFIIA YRR T
T3 %, ZORAFRIGEEESDS ST L ERE
F3 % (Fig. 3. Epiph. (R-L) ®, Fig. 4. Epi-
ph. (R-L) ®®). EIbEiE L 72MEEEE_FICIEIC
BEAbA LT BANCHET LR PR TIEMHEE & B8
LTAY Y 2R3, BAZEIEENER
BB L-R 2 WA E, SRB T2, %
NEZHEVEE 2 L s EHCRY, WREEEE
THEAE, HE—REEDRET LD, MWEEER
BIZHA® B LR VIR, CRTREMIRES,
R TR PR IBEcE RS, HF L IESHEA
BEQYSRIER 2 b DREEHFOYUGERHEEE h 3
DTHEHLPHEWTTE 5.

3~2) EFDEA

BB 07 LLTHTOAN, 5F
Bibdth, BKRJOEEGRLE, BETEMA, SoKEET

Fig. 8. Table 7. The Time from Tongual Mo-
vernent’s Beginning to the Ba Touch to the
Vallecula ( » Postero-anterior xLateral)

IL.’
.
’x‘»k
Al
% %
ol 5 ¥, » »
Lise 3 2 &
" f A EY
o » a x %
. =
29| ’ : 5 x %,
T S M T Faa L &
Table 7.
Age ‘ ~25 |26~49 50~ |Mean time
= 76.8 14.3]  24.8]23.5+ 0.8
(10.8) | ( 6.7) | (15.0) (12:89)
No of ca-
2 6 3 6 15
. 20.3|  15.1]  18.9[18.3F 3.9
Lateral | ¢ 971y (12.3) | ( 7.8) | ( 8.5)
No of ca-
e 9 7 9 25

Unit : Frame in 24 frames/sec.
( ) : Standard deviation.

i, HRECOURZEFUEEL:. F05big
BEIHT LT v, SIS ERCEH T X
5. BRnEITEERBMS & 0 sTB % { 3 LERkE
L, 2WTIlL 55 CRNEEAHAgEL (Fig. 11
Epiph. (R-L) ®, Fig. 3. Epiph. (R-L)@®),
ZOE 0.860 TN Y U A NMFEFIERITEL, 2w
TRAGIE Vs 7, #96 BRI OERE & HiclE

R e
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T LEED. 1580, 280 CREMREIZ 2 Y. #9276
CHEIET 5. EERINI3E, 2WELTTH
5. AV Y LAREEEERSCHETL L, o
PAERIBIAT 2B Bz, BE LEHIE © BE
PEEEGHRT 4 B~ 1B T. N ¥ 2 REEEAR~®

LT\ BDH25%H 535, HIEIE~DFAILZ
Nk vEiH, EHEE, #%0EEBBRS L CEE
i PRI L 72 A TR, NV T ARLRET
1 BN EE L Bbha.

3~3) MALEN. PEBI, E4BIZE(E.

SCATBAMI o ZE, PERIZED 2w, ESFER
BRtA B, HRARAIERE, TEMERZ B
N BN, LEBEHRANIELS L T #4089 < B
3. 2 gl BEREPAGHEIT, 1EIE 2 s 3 s
L, WiCEETLT, 2@EBEWCEA#EERT 2088
bR, F DL G EBBRA R, DT 5.

() #55 #6) cBR ARk nEiEBEC L bR
L, Moo HEEEN L.

@ WREERE L

4~1 k, f, TIEEECE T B ETERHEO
AR

RN RFEDRGVC TR 228, MRIEA I I
BESEV I A CRBER A e MBS Fh s TA
FELTFHE~RY T L2 #82T 5 (Fig. 4. Epiph.
(D-N)H@).

4~2) WESEISENE O JeE R K F DR,
VESEURENEE, BABOET, FOKLEE, 5
WESRO 575 F 5 ERY 72 & 23 TR G 2 BT B

BAEZHHRELER S8 $£95

Fig. 9. Movements of the Soft Palate
—— Erect position = ve-e- Stipine position

P
=-pt oo

p— ]

e By e dimgash murtisat
R o\ [ o By ok e et sement
{ Misphargngor! clwe Hour is goea )
Ba twced g Bote plbondy 3
Bupinining of e doft pulclth debcent

HMus, deicent of the doft pakie

——

Rettm &0 the Aorting poslton. .,

" Hesauned, uppesry mlaplisgmpedd clisite D e ad A0}

LBbn%. Passavant [&E3 Fig. 3, 4, 11
O Bk Fig 11, ) _EWHEEEESEE R EARIZ
HIAVCZRHE L, £ DIE T2 b EEERENE 23364 L
THEET 2. AEEEAS 2 ESE:, _LUEES
BEAPRPEMHERTR 2 R8s b —8k 12 #i5ES)
L, B2 Db —-HRRRCZ2H L T Passavant
DELRES. T LTI, ZOTHNRHERE
OFTSERNCRIE L ES TA~MERT 5 (Fig.
4. Epiph. (R-L.)).

23 7 A Passavant [EEE TEHERB L T
LT, RERERBOILELERED HOR
TN Y T aEE L TREEE T3 B (Fig. 3. Epiph.
(R-L)@®, Fig. 4. Epiph. (R-L) @®). FEazE D
B & LIFaeiFEME 4~ (Fig. 3.4. (R-L))23,
AU T L0 TR T R { Fbh b (Fig.
2 (R-L) ®). & DEERRE AT PARIRED b i

Fig. 10. Movements of the Epiglottis and the Mouth of the Esophagus

Hit. Tasmio oo, of t gpilota

Coting of the moutl. of e casphags _,

| Rinssad, dupppsang i droik Lime o
e vallriahe 2 gurs )

—

= =
Mf%mam;“ﬁ' ==
Opnig ot s wpleges _,

—r

&m;,.f&%&;.&m,,ﬂh_,.
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RECEHE 2 REE R % 3 CORM, EIHRH

ERAV T 2REHRL, AEIHAHT 20K

MEBEX TR HIEY, 2/ ThH5 (Table-13).
4~3) MREEE & DORELR

WREAEE EED UREN X REAT 1k T2 D EERY
A B, MREAE 2 BRI TV 50, KA
{6 CIEEHORIE DO IRR Y DR B L A 395
PEDIER W BRK A BEE Y T 2B TR X
W, FEG TS D ORETRIEER L 7
TNz U v )i 5 % (Fig. 4. Epiph.(D-V) @).

4~4) BEEE —CHVCHEL L E,

IRERE AT A B &R LU ¢l rh e
1EEBLEONL R, P EIACEL 7
& ¥, BRICBAE DR CIIIER TR  Eb h, iRERE
DS BRI L X Do T HiciEL, Bk
ZRB PO X 201D 5 (Fig. 12. Epiph
T ®Hypo. Z®).

4~5) FOFEIRME LR

YT 2B OSDRFEEEC X b IR BN
REBOERD R, EREIAR—E C—ER
EThESEERR T WESR) IKXoThH
Wid Bz kALY BEAH~ LEET S, Al
or nothing CHAMEXED TR THS. HOR
AIERE L 3B B,

4~6) SV T2RBOPE (HR)

® FEOXERME (Table 9 —1, Table 9 —
2)

AY Y 20 AR b AEE—~RICHEAT SRS
HZ39%, #LLR2 L —BRIEECEzEL, &
WZEVRMICER Y, WICAER~TAT 5. BT
FBTHAT BBELF S TAVHREVI WS
BEOERD BH, FLRINCEY = K=" 2/F
DTHE, AEATHAT S v I EERIERE Tl

BTN, 23 T LHIBEEEEC 1~ 2B E LY
bENBMix, (Ardran OHFE) EELTHS L

FAAERCEHET B, > BRHDBEXTHY
T 2R RO 3T VTS TE DR IIEE S
72, 39 — 1 34EFOSEE FEOTWE S 2 280
7% O T CHIBE TIH . 2 s WCFRAREE
WO 5 ~DiE CREIEAEE O & & A

835

L, %7217 omlgEi CEEEfE & oA
20 THETIREATRE LIS 5 ~2) ik T S Mal
TR AR % R A T AR R R X R
FIEE & DR OmAGTE B\ (Fig. 3. Epiph. (D-
V) ®, Fig.15. (D-V) @), 3 7=\ x"EEE#TE _E»
bighsbt=h0rb FMRM iz L.  (Fig. 4.
Epiph. (D-V) ®@®@), 5 ~3)yils TEmmAM 2 5
BECTHAT 202, EFREE EARRL
TREFOHG RN 2R NS0, F 7Rkl
K, W 1B~BEEN TEB AT IO
S5, WHEERRELEE O OB KL D B E
ZEERERCREEL 2. b5 ~Difk e
BhRt ERCEMT, IREAERELTEBAT
WY, 5~y Crxrhdey g L EhR%E
THRIZAEHRRL > BN TET 3. 5~ T
EHENRRD s R EE LTRSS, EHD
FRFHEM DR TIHRED S L & ET 5.
BEERENI T DOMDBE LT B.

¥ A ATRUEEERET LT, SRR 1
B CAEHTSE 2 @O L 1313, 2sk LT Tabled
~2) ZEHEL.

5~1) FF2EbLY AR REESEMERT
2DV (Fig. 4. Epiph. (D-V)®)
HREENRER2ELARNTREBbONDE Y ORFD Z
{65% (UTN), ZEBEFH#ER19% (5 N), BHbE
016% (4 N, BE T EF Cradse362% (21ED,
VN 24% (8 [ED, AhTi#12% (4E) T
FRBMTRS MBI, Fa2% AAEGRHE
s o 7=,

5~2) MEFEELD b TIEBAORLRMEET B
DY

5~1) FECIE~TZ O FiE Tk EETE
DERERIATNE L B Y, RFRFEE363% (17.1
N), EHETES239% (15.6 N), FH52318% ( 7.3
N), T T EEeh, SSRGS, £h b, AT
PxIe236% (29[8]), 48% (39[H]), 16% (13E), T
BV, EHTIH & ATV NICHE L, AHDEE R
WO LERZRELNERDTWS. BYTES
TS 250% V2 L, A A BLHk15% 0L T
FHRBEF DML 3 TH B, £, HEH
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Z\xRHe 207, D EE~TIAT 5 (Fig. 4. Epiph. (D-V) ®,
5~3) FURMN & EHEITTEAT LDV, Fig. 3. Epipk. (D-V) @). & 7% bpRikEis
ERZMEEE, 1% OIRRECES RS 221 EFEH S (Tig. 4. Hypoph. (D-V)®@), [l

LTW 30T, NV Y2308 x oM & UEE 1ERE 2 B8, WA LGOI S R

Table 9-1. Symmetry of Pharyngeal Food Channels

~————_ Food channel Mouth—Mesopha- Pirif. siniis

S i T —Hypopharynx | —Esophagts
(i?;‘.?e JNam&l Sex | Age %ﬁ?:;?:l‘ Left ‘ Rigt gﬁﬁ; Left Ris!htl;g{ﬁd{_ Left | Right
b I e [ 54 | 1 1 1 1 1
2 [R.N.| 2 3/ 2 7
3 (H.M. - 24 I 1 1
4 |M.M. 2 42 1 i
5 [K.O. - 65 | 1 1 1
(S e T ! 45 2 1 1 1
7 |IM.O. Q 59 1 1 1
BN es 32 il 1 1
ORI ISEMEITES 43 1 1 1
10 | 60 1 1 1
L RENFEES 50 1 1 1 3 2
A e R 43 1 2 1 1
13 M.S.| ¢ 34 3 2 1
W S 56 2 1 2 il
st TS i 17 3 3 1 3
x *Left food chan-
O RETRE e 30 2 2 nel only to the
f esophagus
A B 57 i i
18 [H.M.| ¢ 17 1 2 2 1
ERI e B 49 1 1 1
200 KRS A 54 1 2 &
2l IM.M.| & 23 2 1 1 4
3 Left food chan-
22 IK.K.[ 5 72 4 4 nel only to the
esophagus
23 HW.| 2 45 1 1 1 1
24 (S.0.] 2 54 2 &
25 M.N.| # 59 1 1 9
20 5| P e 36 2 1 2 1
A s T e 7 1 1 1 1
28 |[E.W.| @ 9 1 1 1
T [ | T 8 1 1 1
30 |¥Y.H.| @ 15 2 2 1 1
31 |T.H. ) 25 1 1 1 1 1
32 [T.W.| & 29 i 1 2 2
33 |T.T. R 34 1 1 1
34 [K.S5.( & 44 1 2 7
T e e 25 2 2 1 1
36 (H.U.| & 39 2 2
37 [H.0.| 2 16 1 1 1
SIS | iy 43 1 2 1
39 |JA.N.| 2 51 1 2 1 1
40 |N.H.| & 53 il 2 1

Z
=]
o+
(1]

Symmetrical food channel, that is, median and bilateral food channel or median food
channel or bilateral food channels. Left food channel, that is, predominant left food
channel or left food channel prior to the right, and also in right.

—liHg
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Table 9-2. Symmetry of Pharyngeal Food Channels
I, FODd channel | Mouth—Mesopharynx gﬁ}%ﬁfg 331:1:8 —Esophagus
T Median = o |Median*® . 1 .o |Median® - .
T Blstera]‘ Left Right Bllateral‘ Left® | Right® |piyerq)| Left® | Right®
x| % % % % % % % % %
No of swallownig” 65" (91) a4 (g)12 (436 (29) 48 (39) |16 (13) |46 (35) la1 (31) [13 (10)
All cases® 65 (17) |19 (5)16 _ ([3(17. D[39(15.6)|18C 7.3)/53(21. 3)[33(13. 2)|T4( 5.5)
" Femalex 66 (12) |17 (3)17 (348 (13) [34( 9.2)|18( 4.8)/56(15.3)[29( 7. D[15__ (4)
Malex 64 (524 (2)1Z2  (DPIC 4. 1[50( 6.4)(19) 2.5)a7( 6.0)[a2( 5.5)(11( 1.5)
® - ~-25___ 60C 5.5)[18( 1.5)22  (2)(35( 3.8)[39( 4.3)|26( 2.8)/45( 5.0)43( 4.7) 12( 1.3)
= 2 & 26~49 |78 (7 (0) {22 (2)61( 9.9)(23( 3.7T)(16( 2.5)|54( 8.6)[26( 4.2)20( 3.2)
<8 | < 750~ 1560 4.5)8( 3.5) (V) [26C3.49)50( 7.6)[15 ()59 7.7)[33( 4.3)| 8 1.0)
X8 ~25 3 (o (2) (2.3)[(26)| (20| (35 |(1.7(0.8
E | 8| 26~® &) (0 (D] (7.6) | (2.7) [ (0.8) | (5.6) | (2.2) | (2.2)
S | < = @ @) (0| (3D (48| @ (6n| 28| Lo
xa.) _ ~25 (2.5)|(1.5) (0| (1.5 (1.7 __( 0.8) | ( 1.5) | (3.0) [ (0.5)
s | &| 26~49 @ (0 (] C2.3) W (LT[ G @ (1)
2 | < [T50~ (0.5 (05| (0)|(0.3) (28 0 @) (2 0
% All swallowings of each case are corrected as one swallowing. ( ): Noof cases.

©  Predominant left food channel, or left food channel prior to the right and also in right.

Symmetrical food channel,

{45, BPRSY 7 20T+ & A, BIZ
WEFig.2 T ARITH TAE~THAE, Wi { AL
T\ 5. LB FEHET, $Rc, £l A5
Vi 2 2 46 % (35[D), 41% (31[81)13% (10[a), A
#T1E53% (21.3 M), 33% (13.2 \), 14% (5.5 1),
Thh, 5~ WEICELEMRETLE &
2T 5. MR, AEphlzEa iR o7,

5~4) GEEZ 15 L 2 BorE (g4
i)

5—3) WMTREESEATCELLLE, K
fil7ips o A (Fig. 13. Head turning to the right
@®@®, Fig. 12. Epiph @@)), ZwCHIL 7z &
T, WSS RS Z LS (Fig. 13. Head
turning to the left. 3@). 4=Yidf { W EW L
T HOWMAEBI NSO T, FAEECHL
LELAATEMOAE LB, [F— ATEKEIET L
ol EURmi IR LTS, Fm4mEE Y
LR & B2 0ORB 07, AHTEEI L L T
FRNEES & EROGREE 2 AR HIZ Loz b D3, TR
FEOTEN 2, BURMEE DT 361, A&
SEEOWIEN 2 Bl o7, FlsRET2FE L 30FE
THEIRE -DLRME O ARV D T T
PR, NI —FURM M O A T O
& 572, WMEMEDIEETHRWERME h 2
Y,

©® MREFEERIR

ATE [ R IR e, RIS & AR
T3,
6 ~1)  MHEATE 2 & gk

0, TFMESEAS B XA E O AL U R O TEH
A7z Y T 2 OFA LA D OFF B & B,
il A C 5l  WRSHIEE D UEERE O A D S Y T L
B O PRV FERBRTH S, MEEHEE D E M 5
O I s AR Y EIRT S
(Fig. 4. Epiph. (D-V) @).

6 ~2) A ROL

OF L AR BAeHEE e s ERL,
NGB LB 5, AN LR 25
T3, R 2%« (Fig, 8. Fig. 4. Hypo-
ph. (D-V) ). 40 At 6 AD BIFHE L T iz 4o

Tabe 10. No of Cases without the Esophagus

Dislocating Left to the Trachea

Age | Ma]e | Female All cases
S | e |
B0~ = (3} - (10) — (13)
6~49 2 (5) 1 (11} 3 (16)
~25 2 (5) 1 (6) 3 (11)
Total ] 40| 2 .en 6 (40)
6 (40) : G cases out of 40 have the esopha-

gus dislocated.
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T.5. _%.age 60.2) =
Epiph.(R-L) };YM'(RﬂL) | Hy poph. in Valdsadrras tuat.

e © X 9 i

SIS
SR

® Xk
h 4

g

M ¥ ©®

ol )

Fig. 11 Epiph. (R-L). Protuberant Passavant’s ridge, (5) (4). Widning of the palatoglossal closure,
3 .

Hypoph. (R-L). The pharyngeal stripping wave strips over the inverted epiglottis. (white spot above
it, is the central brightness of the image.)

The hypopharynx in Valsalva’s test. Hemispherical defective shadow at the mouth of the esophagus
is likely to show the pars transveasa of the m. cricopharyngeus.
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839
a) Supine with Head Turning b) Supine with Head Turning
to the Left to the Right.
Epiph. Hypo. Epiph. Hypo.

Fig. 12. K.S. &, age 44. a) Head turning to the left. In Fig. 3 and 4., the pharyngeal peristalsis is
likely not to be strong, but in Fig. 12., much stronger peristalsis is showed even in the hypopharynx,
as if it were defective in stillradiograph, (Epiph. (5) (6)). Bilateral food channels (Epiph. (4) (5),
Hypoph. (2) (3)).

b) Head turning to the right. Food charnmel is only left (5) (6) (7). Strong pharyngeal peristalsis (6
(7). The inverted epiglottis and the closed arytenoid commissura are clearly seen. The right
piriforme sinus is filled with barium, which does not flow from there into the esophagus.
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Hypoph. (D-V) Erect with Erect with Head
Head Turning Turning to the Left.
to the Right

XS

S W © 3 ®

N

® o @

@N‘a

il Bt

Fig. 13. T.S. @, age 60. Head turning to the right. Left food channel is used only. The postcricoid
is defective. Differenciate the carcinoma of the postoricoid.
Head turning to the left. Barium flows into both food channels. Defective shadow is not showed,

— 32 —
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72, EDH3 A25FLIF, 3 AX40FNETH
o7, BATIRATERL Tz (Table 10).
6 ~3) {fiFZESE (Lateral outpouching)
NS TS Y 7 L HTRCTER L7: & X REESs
B OB S CREAMRNCEERRICEHE L - & 231 5
n 323, (Fig.3. Epiph.(D-V)@, Fig. 4. Epiph.
(D-V)) @EFDL) ZIxRRIER L EGED
[ DFHHAE Membrana hyothyreoidea 12124
T B, MEFEDBE 1T REWER L A b Z DREBRIC
AUV T LBRWMALI-DDEEbN S, FKICHRER
R Z720, MEEAHERAEREL DR Y T A
NEBP AR D BN (Fig. 3. Epiph. (D-V)),
EE—EEENRE T T AEBHE X 45 2 2l
5. REHIESEER X ) EHE mEE X o e
T 5, "EFHE LT TGRS v ¢ S AR
FEREkC 2 2RE T, BiIFRNEI %A
HEHREN DM THB. Table- 1112 R 250 ¢ Bk
(90%), 15091 Rib 7=, BIxEAIC & L fi
NI B CEAER T, — R EAETH b, 2
Bl RO THor:.
D, B M 2R X G TERIET C X B AR AT
6 ~4) ERHEEHOTEE
ERRIEUEEREZ S ) v oD b ¥ (AR 2
£3), VY AOMEBERS, WHIEE TR EHE
FPHAET, SUT L0 HEN S TWIESRE
TRAE I N T RERE OBz FEbI G
(Fig. 3.Epiph. (D-V) ®). & 7:FE& % /21258 <

ML &0, HCALEL ERENEAFNH

OFtEE T £, MWL ECRECE 30 TR
KHEELTHEE ARG (FJS 12. Hypoph. (2)
Fig. 13.).
6 ~5) FEAEDOMESIC FI2 TS

BMZTE BRI 2 WA |, THRAERE 7
WHBRICRIE L2 0T 3 L, TEEELUARTE D
BEZETOMEY 5\, (Fig.ll, Fig.14) ZHH
DEIREN MM 22T 5. T OREL D D, 2
BAZ b D43 TEH-13 L Table-110#E ¢253F L]
TFICWEFRA EMMIZZED 5N 2R, 26~49F T
56%, 50F TT0%ICHM b7z, Y 7 AT
PR D WEER{R BE O (MM e R b MEBh 3 % CaCsCoe
DICZ (R b3, TEREXMADFEELL

FERRUVEE LEOK

841

otz MEORRIIEEER O XiR G L Bbh 2
BTBHYHDRE.

@ FEERREDESE)

T~1) _LVHEEGREE © Fi7ER (3~1) &
3 SBIEFEERHE O Tl 7

7 ~2) Passavant &GI8 ¥ 3 ~1) 12 ki<
728, BRPEEAGHICE L,  LIEEAMSRES AR ANk
onhEE 1 e i ERI L, F D ho—nikizge
{H LC Passavant &4 E%. BowzeH, 7
DEE b HFan TERTHEEBRRICE - O3S
B Lt & BEEEEA~ DY 7 208 R R
THESKITEE L8 7-21 AJt Passavant [EiE % i
i LTw7z.

7T~~3) Hh, TFUREEEEED B R TER)

BE—IEMEO LA LTAA EEIRNC T HEE TR
1EMES LR L, XEEEE - FRC, 55—
SHIE L HICEF T % (Fig. 4. Epiph. (D-V) @
®, Fig. 3. Epiph. (D-V) @®).

7T~4) EIEECERT ZERRERORE E 2
e HEE,

WREHREHIEE, PR, MHEEFCAMG DR Tl 7.

8§ MEEEREOINGE & e

8 ~1) QFZRM!, MESEFEZMGD 6 ~3)iITi
TE:

8 ~2) rNHTEE DULHE & S

_LMREEE & rhrEEE S X S AR X D4R
%, WRFORE LT X 0E, O, g
BE L oficzeiin ¢ & 3 (Fig. 3. Epiph. (R-L)
@, Fig. 11. Epiph. (R-L) ®®@). = L THDHE
FORASERNI X VS Y 7 2 SSrIESECHEA L T Y
BEPEEASDETEIE S ) 7 2 BT L w0 T,
TASHER RN SR ORRITIEAED 595 < 9 1 ks
MOV YL LELAZCETYT 2 (Fig 3
Epiph. (R-L) @®, Fig. 4. Epiph. (R-L) @
@®, Fig. 11. Epiph. (R-L) ®). *hiZKEID
- Td h LR THEOEFER), HMEIFECET, B
SR BE DIERIAE R CMAIEE O PRESERNC L S Y
v LB EHEEE L TEelTEERT 2fIc A B (Fig.
3. Epiph. (R-L) G,

Fig. 4. Epiph. (R-L) G

®, Fig. 11. Epiph. (R-L) ®). i digiE -2

RO T LB 328K %) ¥ & L—Fric

— 33 —
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PRI NG, hIEFEEOMAIGIOERE Ak
(&Y, —HFEORGEE), FIEF, BHOZR
Rtk viTnbh, U v LRBOMACEFEIE
c, HBECHERA X VEINCE 2 b ERR ki
—RRWC 2 BIEME Y, "WEEEERICE S (Fig. 3. Epi-
ph. (D-V) @®, Fig. 4. Epiph. (D-V) ®@®).
R, TFUESAREORAZE A AEICRER T 538
9 D FOMrERE S N 3. FRIETEFE DRAR R
TF L 78k O AE b W ETE SRS S, [ENFIC
bEEE X hZeSin@ A L TiE S (Fig. 3. Epiph.
(R-L) ®, Fig. 4. Epiph. (R-L) ®@).

8 ~3) _LMHIERFEDIYHE & fhkR

BE, BEEHOR ELICTHEEED ERAL, 70
B AR R EERRE bEL 2 (Fig. 3.
Epiph. (R-L) ®), Y 7 AnAHEIHALTI
~ 2 B R EIEE D EAR bRz 2T
W3, RHENESL Coh, fIFR, ETFAR,
RGN L, 2 OBBEERE D G
LT3 (Fig. 3. Epiph. (D-V) ®, Fig. 22.
(D-V) ®). BpicBLRM, "BEEES O 4 AFER
— R 2 m TXFEHICR 25 (Fig. 22.
(D-V) ®) BARLEWHE © Pss b 7 i
BHEROPHERKRE 25460 » 5 (Fig. 15 (D-
V) ®). TUREAEE O AR 6B AR
LCHEBRECRET, WcTh, Ehhb oz
QOTANEN TR Y, ETEAIICHEHRICE
KT B2, BEOE T RLKDOWABITEBL D
G, THWCHNTTHEED IERT 5. BB
TFRRLT, REHBERTREL S ML 2w
- NSRRI D b2 KAEA L TR L 7:B123 2 5
BHot-. BRIEE? bDEK OWAMN (Fig. 22.
(R-L) ®), HmEgEN» S D 2% o WA (Fig. 3.
‘Epiph. (R-L) @) 2k D23 D 1AM
bhwm,

8 ~4) ZEZOHA

SAPEEASS T F DT HIT o7 2eKid LT
Ta&h3s. FRECZKIABENEAN Y Y L
DWA L Y 1~ 2 B 722 b FTHEO LR AE
~—EELN B, IRTEFE~SY Y 2 R8-HE
ALz, SEXIZHAEL AR b KEDH
~yELND, HIENRALRZSY T AIHIER

ARE SR Z AR w21 £9%

BH ¢ g bR 3 HitE s crEsE~ Bt hT L
35 Wh b, BERKE DL D bHTESA Y IETE
~MAT BEBL D, ER TRER0EAERE
BEx L.

© MWRIEEEOBE)

9 ~1) REAEE O KR & BhL

EHE 2 DGR ICRE LN Y T RS
& A D IMAE TR B ORI 5203, ErRE
EEREMERC X b 2 ZFRCA T B h b WREEE O
EEO Fik 27 (Fig. 3. Hypoph. (D-V)®).
FGS T Y MEIHERICTNY T 2B O T B4R
=% (Ardran ®#H) (Fig. 3. Hypoph. (R-
L). @, Fig. 4. Hypoph. (B-L) @). g2 #H
Eh3b05H6T, MMIEEERICERT 3 L4t

(S RETEAERE & B 2 CHAREEMEC A,

FOIEEERE EMh S AR EITh )Y
LOWAVIREEEIC X b E B, TR
2D TFMETEA~ DFEAI ONIBEFEEIZ D 25 Y 7 298
Wy, yictkrpsksE (Fig. 3. Epiph. (D-V) @)
F 7~ " OFF (Fig. 4. Epiph. (D-V) @)
RHE L2 b N . RIS TIREES
N7 LRFEDE, 1~2ETRKEMIZED,
Ay LOFAEN, HhORIZEL WEE L
(Fig. 12. Epiph (1) @®@®, Epiph. (2)@®
®, Fig. 22. (R-L) ®@®@) #HFE 0Tk k31T,
TR U722l 2 s B e s, 2o
PARRE SESRIE R T 5. DEHIE EEH
il ol 00>yt i U A DA M7 A s VA P TRS d
SRTIEBIE L 2B, 130°RLIc R R L -
5 h % (Fig. 11. Hypoph. (R-L) ®, Fig. 15.
Hypoph. ®). 2o &3 s EAL, F

Table 11. Lateral Out-pouchings

N Sex |
Male Female All cases
JAge N
~25 4 (4 0 (3) 40D
26~49 =) 4 (8) 7 (11)
50~ 1({2) 6 (9) TGSy
Total 8 (o) 10 (20) 18 (29)

18 (29) : 18 rases out of 29 have lateral out
pouchings.

i
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Table 12. Influence by the Deformation of the Cervical Spine
Sex Male I Female - All cases
Grade (++> + b, () + () () + ()
Age\\ '|+_ +| - Total % 1| + L:-_ " Total  ° 'It + |- _’]‘ota] H%:’
50~ -l 21 2 (67) 34| 3 7 (70) 3.8 ‘\4 9 (69)
26~49 — | 1 4 1 (20) 1(6H 5 6 (55) 1 6| 9 7 (56)
50~ | —| =1 5 -0 — =16 -0 —| -1 —0
Total | — | 3 |10 3 (30) 41914 13 (48) 41224 16 (40)

Table 13. Movements of the Epiglottis and the Mouth of the Esophagus

Sex All cases x | Male x Female Supine
| cases
Age ~25~50~ | ~25 [26~40l50~ | ~2506~49 50~| ~25 2%6~49) 50~ -
1 Sign of swallow- —26. 5|—24. 8(—30.8__ S s ey ety e e s
g 27.233.9 (11.5) | 1306l o o o, 127 T—23-0—26.4|—25.4 25.7—32.3 —23.4
2 ?:fﬁf:éngveni of 0.9:0.4 (1.2) | 10:;3‘(0 g-sﬁ( " '5) 1.4 0.9 1.2 0.4 08 1.3 3.9
the epiglottis ’ | ’ i
3 Opening of the A
mouth of the | 4.00.6 ( 1.9) | 1365( 23{3?( 14'5§ 50 3.6 4.0 2.7 3.9 4.2 5.3
esophagus . ' ) N
4 Max, turning 10.3 10.7] 11.5
over of the epi-|10.94+0.9 ( 2.7) : g i 10.8 9.3| 10.5| 9.8/ 11.4/ 11.8 13.9
glottis B (1.9)|C 2.D(C 3.5)
5 Closing of the
mouth of the [15.3%1.4 (4.0) | ;45( ?LS( éﬁg 14.2] 140 15.9] 15.2] 16.1 17.0 187
esophagus ) ) ) e
6 Returnililg of
the epiglottis to|,. 20.1] 22.2| 22.1 ; y
the resting posi 2l 1221 (4.9) | g5l 4538l 853 21.0| 21.7) 18.8 19.4 227 20.4) 24,0
tion . —
No of cases 37 10 15 |12 5 ] 3 5 1 10 9 I 10

X : Erect position. Unit : Frame in 24 framesfsec.  ( ) : Stand deviation. == @ : 95% confidence interval.

F—RFE—EORT, THESHOBIK & AR 35
T HBELRENC 3. BEHEE Y T 2 OWA
HCEIET 252 L, SU Y LOWA, B %
GV L, BHIBOFE L RO TRIBT 5.
9~2) BHEGL, FeKKEROBARAIERE & 04

» RHVREBEHEE S U 7 2030 L EINEDSE

123 0.98ufir 35 < v T SR 3 % (Table-

13). 2z 644 3 Eutk, Bl HMEHIEAIC S U v 2o
HETH &Ry 4. 0BtRc R AB R 5.

9-2-b) RSB SV v 2 REE A

BRER,  hEE o EE) & o 1RIESR (Fig. 10. U, 26 RS sk, R B L Tu
Table 13) BEFBZLND. PEHEBIC U T 2RMN TS

88-2-a) [BHRANE  FE o LBk, & KI1LER, /20 F0 TAE FUABITH 5 60BN T B
DEET; RAEEBN PE, REAI I 2 oM 5. O 4. 5B THIEIZAE~AS.

<, ZNU T AERD L THE Y 2% KEPas
R L, BELRCEERNCAE S B X 12Tl

0-2-c)  GRIEMRRY eSS WEGHE 2 AR
% & IEAEER R s R Y, EE—EIEE O T,

BrcllETcE 30 CZERM L. 18 Yy TFMHEADNLAR TR APEERIR Y, BB —
L PETAZER IR AL T B TE, "o BTN 7- DL B & dynamic V2 EREN TR VR

— 35 —
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AARRZHAHAZ A #5218 M9

Fig. 14 Flg 15

KK %6959 | TH_% age2n.
Hypeph. (R-L) uxw-m JP°P" S

5 Phane

A l' .

§ I
‘1 i

24

S

R~

S -8 ke t® b ©

©® R

R

Fig. 14. Sponwdyloms deformans makes the posterior pharyngeal wall uneven, (1)-(6). Unevenness
is clearly showed, on flowing into the esophagus. The aryepiglottic fold furrow is slightly
showed,(4) (5). No subjective symtom.

Fig. 15. Bilateral food channels into the piriforme sinus (2) (3). And the mouth of the esophagus
is narrow, when barium flows into the esophagus, but it widens, when flowing into maximally,
(4). Lateral narrowing of the hypopharynx is not so strong. The so called aryepiglottic fold
furrow, (4) (5) (6). The hypopharyngeal lumen contracts vertically, but not always sufficient
laterally. The anterior pharyngeal wall shows a complicated shadow, in combining with the
over-turned epiglottis, the folds, the fold furrows, and the arytenoids, (4) (5).

[

i,

T
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Fig. 16. Movements of the Hyoid Bone

-0 - [} . 2 » Erl
LT L ——

S A dlgn of dnllosing  Froms i

iyn o ? pele

i e
o By e ::;-{m

o dlight sgcouctof ke Ryoid Lo
ks, skt duacsect o i dguid bt
Operimy of the cuophspasss moath ——

Hax st of the fyeid domt
Bupunning of e duandof e Rgoiddimt___,

Chsiimg of e shophagusss mactl

A | duient) o the qualing prifiee ., | "
s
Heobirsd, dacpposing tha B2 tuckl o Ha pillicids 0 des) !

s

(s = «-ci‘-x-(-d'
X Female — - Above 50 years
« Male -—— Under 25 years

T3, H5EF, BEOHERIVETHY, RIBELKE
SRBLENLOBETICAE,, RsELNTED
THET Lz X ERICEEDE-. IS OER)
Faka) 52089 THIR, £ERBPALTHH6ET
BFEL TS, BEEERIC Y 7 2083505 L Th
bHORI KBRS, AMBA, FARIBH,
EEASELZ ERHEAE LS AL T35, BE
B OEENIENE R K TH 5. WEIAE OMENT XA
firgl, F450, HHERGR B2 »o7:.
9~3) REE LYV LBEE OBR
MEEEES 13 B L TR Y Y AR T
%, HTMEEECHRE Lz Y & 23EEKD _Fig
1Tk b, MEEHRIE~ DE FRERNS.

9~4) FEBRE

Table-14 0 fn{ FIEHAABICR 272 THH
BT 30REEICE 25088, BRI KIEBXHE]
B TEGMAMIRNTRIET 330 348, 47
g KR ZE A (BT 53 0 28], KR
L d o 2 B, (ol LSRR T 2 612 [)
SNy OB VAR O R E R D H D
7=. 1Bz ] Uy 2 3T 2 0 D TR TEERL
L, SiBERSTHL, BF, BHEOELHES
ORED AEE TR 2@mbo708, £0HUAD
fOEB)IER ThHDoT-.

8 ~3) #EE LEFRE PTG 2VREARE D RRE
FE L BT Sl LERTH T T RE
L3 s C2EEBEOMTHREY, BREE Lk

845

BT Tl H LT RIET 3.

@ HEEOEZED

10—1) g Bk Wi T 5 iE)

WA TR b F A TAUETE R, WRIE K, T
'HEE, FEAE o AR TR . HE
THEIARRC B AN, WL HE L TR
Lo, BiFEBOZEMER Y Y L0RRET
nEkcds. BRomOEHiHERL VD LR
JERIAT, EEOED ¢ kR ERNIS B FE
®& b BKITA B0 THIFCMZ 5 kR % BT
bR 5. WEED EHRISRERT 543, bEAEE)
EEEL DR THBICEET 5 (Fig. 21. (R-
L)). JEEME, (B CEEFAACE LR, &
FORERBEN TS LA D, EAG CRART
FEEVEBRIESE,» LRI CELBET
3. EROBXWELE CIRE LEL B4,
LEICFIC LI TCELELTRAZLADZERD
3. TENELLERRECBA T3, FFO
e RO TERmRER  EfECED S hal -
BERb5. AEREOL, SUT728EHAL T
T ERLEEY, BRI ~ 2 Bk chmhiicig
L, XHEREREIEHE 2B ETAERRAL
ZHE, HERET LR 5. - ORES THETD
T 5%, HHEENIRIERNS EFHTE . €
L Tz T LA EMICiET 5.

10~2) EBRIBELS, FiEfr BH, ok, F
ThRta A & O, K UMMERE OMEB) & OR:AEEE
% (Table-15, Fig. 16)

EFEO LRI YT AXEIHERICET 511.6
+ 2. SEARMOERFIR T 2. ALETAR - b
11.56E T H 3. *DOEH16. 5B CREfIcmE T
%, MEEERE/ICS Y T LADFERE 4.8+ 11T
b3, FEhrixfub 0 1.0BL T, 20 F >
% 7.5E0EEE LT 5T Lk 3. EEB b0
L1 THB, ANV T LBKEL, EREEC
LGB 2 a5 8B 2. BETEBEAERD
RSB R DA~ DIREE & Y FH550 3 il
TR E B, FOEK21ED, TERIBE A 5455,
2N Y 7 L OWEGEE A EIRAS 2 £,33. 21 2. 4B THE
ST B, S U Y 2 OWEIEE SRR 2 2
W LR, REPORA, BEERSLER, BF

— 57 —
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‘Table-14 Abnormal Movements of the Epi-
glottis and Its Relation to the Ba-
rium Residue

No of | Ba residue
Icases I ‘ I J In|w

Unclear turning 9 9
over
Un-adequate turn-
ing over 2 111
Unadequate turn- X
ing up 3 2|1
Slight distorted 3 2 | 1
turning over*®
Folded turning 5 9
over i
No turning over 1 )

x Here are excluded swallowings with repiti-

tive swallowing
No asymmetric pharyngeal peristalsis

WEFBAb, 23 DEAGNIFK & R/ 10ERDL
WNTHY, JERICHAINTH 50, ERHST R
BhEe ik & 7 IEBIBIA DS 2 FORIA b2 b DA%
»5. EHF, EHBILERILE Zho0. BE
DE: L2 THEEFRZ L, AER A

- B
beh 5 =3

HAREFMHRESME 218 w98

MWL E B2 D 0RERICTE 2. A&
BRI bR TRIAT 2 DL EBIcT F
s,

10~3) EHF DO T{EEE)
EERBDIWICHIIFEED 2w & v ETFER S
L, o2 [EE O _EREBRESER S v, B
TEEOERE 23 b0, hdDITET Lkic E
FHiEEE T 5% Dk ERI0H o7, 10 A
3 NI TFEBIO 2 WD Bo7z. &I, E4H
HABALNTRN 2. BTARD L IGIEEC
BT BRI Y , FREEIBEA L T b RTEEC S
VY 2 OFRET BRI S TRER O 22 B & R
5 LR L T35, FDEDEENE Tl
EEN 2 O E S TR R,

10~4) HE LB NS B 25 E e
FOEME UHEERE T TR LR T &
DRETEL, B CRRER~D LM EET
T3,

@ MEFEDEE)

1~1) gih ERFIEUCHE AT 5 ER)

Table 15. Movements of the Hyoid Bone in Erect Position

| o 3
Sex All cases x I Male x Female X Cases with
prelimn.
Age ~25~50~ | ~2ap6~dg] 50~ ~25fp6~a5fb0~ ~2526~950~ |oid
1. Sign of swal- | __ a —17. 5|—22. 5[—26.8 o A B . R o b
]E!wing' I 23'0i|)|4 ( 94)( 5‘ 9)( 92)(14_ 5) ]9-5—-—&49 280 ]4;‘8 211 .3‘3? 4:2. ()
2. Beginning of ol [ I |
the ascent of |—11.622.5 ( 6.9)| 6%%( éoé‘)‘ ’ }5'1{)’—- 9.8—10.7|—14. 2|— 6.0/—10.3—15.2] 8.8
the hyoid bone 5 2l R
3. Opening of the
mouth of the |+ 8.830.6 ( 1.7 135§’< 13é§ i 2‘%% 4.6 ca.gls dal o8l a8l al
esophagus g LB A |
4. Max,. ascent of| ! 5.0 4,2 5.2 = L =
|~ the hyoid bone| 48£L.1 (2.9 | %l 058 359 58 31 67 43 5| a7 5.1
5. Beginning of
the' descent of[12.41.2 (3.1) | 535( el él-gg 15.0| 11:5) 12.5 13.2| 12.6] 11.8] 11.1
the hyoid bone o v R
6. Closing of the |
mouth of the (15.3%1.0 ( 2.9) | ;36*;( ;5;5 ’ éség 14.00 14.4 16.0] 13.8| 16.3 15.9 14.8
esophegus i e
7. Return (desce
nd) to the resi33.2:42.4 ( 5.7) | 3“3? ¢ 23;3 ¢ 24.2% 32| 32.8) — | 31.2| 34.5 240 3124
ting position*® - o s
No of cases. | 31 R R R e L e e B ®

X Cases with preliminary movement of the hyoid hone are excluded.

® cases are doubled.
Unit : Frame in 24 frames/sec.

Cases with repetitive swallowing are excluded.

( ) : Standard deviation. +a: 95% confidence interval,

Hedagii
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Table-16 Preliminary Movement of the

Hyoid Bone
Sex P
Male Female All cases
Age i
~25 Ao drsehy 4 (10)
26~49 1 5) 35 (1L) 3 (16)
50~ i (] 1 (10) 3 (13)
Total 4050097 6 (26) 10 (39)

( ) Number of cases with and with-out
this movement.

IR DERNISNE 2 b EEEE T 35, X%
BRI U L DOBTEER ~OFRELANC, F
B EREE-AEL EM BN T AT 5 (Fig.
25. Fig. 15. Hypoph. @), Fig. 21 Hypoph. @).
23 7 L HREEEES B L VT rh SRR R

EL, "ESRAGERE 2 HEEEELTH Y (Fig. 3.

Hypoph. (R-L)®, Fig. 4. Hypoph. (R-L) @),
WIS T b RIS & MRS TREE & 0
HEEERERE L T b (Fig. 4. Epiph. (D-V) ®),
Fig. 3. Epiph. (D-V)®) BICHHEATEICIE 3
DZLRICA Y, AEBEIAL, S Y T 2z~
EWAL, MEEEANTEEIE D SEAIER L T BRI
RA, ABREBTERERTER D, ZECE
FARicR %2 % (Fig. 3. Hypoph.(R-L) @@, Fig.
4. Hypoph.(R-L) @@), Bt L 22 D i ci
SEPERERITFTRRRIZER 225 T B33,
ARG CIER TR i i . B
VIR Loz, BET LIAD =0, oo LT
PIITE 3. LADHDTHEEED FRMLE
TP T & 5. PITREHBERABA~L Y T2
XL, RERREAMT 2D 112 CHEFCET
Lk 3 (Fig. 3. Hypoph. (R-L) ®, Fig. 4.
Hypoph. (R-L) ®). "EsEMDEE ERN: A O
H, VY 2GS OIKK, wizEpEoRg (3
VADRBAERC) CBMRT 3. F GEEO%E |
BAVY LR HETZOIERTHY, BT
SCEDHER, RE N OBELPASYLETHS.
WRIR DTS T &R 5 _E5E B O s DR R
ZBGBEESNY Y LOPERITEERE L T &

e gogpa
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Fig. 17. Movements of the Larynx and the
Esophagus (compared those in supine
position with those in erect position)

s - -

ﬂ'«nf“n#nt‘-'/ “‘I‘\b\l\-“. \
NN —
‘\\ % ‘ Erct
“\‘\E\\\ \
Opiming of the aucel of ohe casplagus, __,“‘Ef. }
L. )

B

Gew-n'_‘ mg_. s

Har, st of the fu,u [ asl

Brginming -jnﬁ Aucet of e Fogny

Cloding of the mush of o coplegs |

Aedievse [ duscent) & te Asilieg pratim

e
2.

Trame i 24 fpimis fuc

« Each time from Ba-touch to the vallecula.

+ Cases with the movements in erect position
corresponding to those in supine position are
selected.

" Fig. 18. Movements of the Laryny and the
Esophagus.

e st 08 s £ of 1,
e el e N T
i Fewmidy
mad
A e Senal s,
Fach Aine Fomw Ba dod bl vathoats
e .

Opning of 4 sk, of the apligs ——"
Hur  aueod - Me Bogre
Bapinning of the dcintof ale fongne .,

Cating of the monsh. o s sophips

T e
‘\Il“.::i_‘; ,’IE " T, E’ =
AN 0 (@( ’y) \Q &
“\ T Wé b
b4 (ﬁ) lJEE_— ]
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Eig. 20 Repetitive Swallowing
+ —— « rapid repetitive swallowing
¢ slow repetitive swallowing

Lf-«:,_:,’& itk of e tuophagnd

Tha decond 8 doack 20 the vutlhonte__, ——
i fee

Frame s 24 frms fae
(Measured, supposing the first Ba touch-time
to the vallecula is zero.)
BS. BEE, HEOELL TRENRHARL,
EFEOE LR AIEKNE VLS. EXGE
REIEEVBEIARBRRICET L, KEREMICE

RABRSHR LN W26 #IF

B EE.

11~2) fils L& B OBREE, HEsfn, Rk
U FHEelE, BTBRMAE e ER 2 & DR,
fhzsE oEE) & O FHIBR (Fig. 19, Fig. 20,
Table-17)

BT OAR & IEEBIBIAT 2 DB T —i%
VAR RO 2 s R RFIEEN R D, #910~13
a8 v A VETHE SICRET 5. T4 ~5
B AEAEA L, 1EREN TEEMICET 5.
FDH 9 ~11 5 BRI TREMR T 5, Zidk
BOPEHERER LB 2EBMETHY, Tk
11~18E TR EMICTET 5. [T T IcZe4q
RWAT BB, TOHED TR CETF
Lk E 2 21 LIBWER D 5 . MR 42~

Table 17. Movements of the Larynx

Sex All cases X Male X Female x S(zfégf)
Age ~25~50~| ~25[26~4950~ | ~25[26~4950~ | ~2526~49[50~
s P P B e A N P L (L P e

Sl G e (o) |28 4=23.6—30.0|—28.0—24.9—21.9—29 |-22.9 31.0 a6
lowing Rront [T2%- %4'73 —26.9—25. 6/—31. 5|—27. 0|—21. 8/—31. 8—25. 9|—27. 8—31. 4/C23-8)

2. Beginning of | Lat | 10220 |— 9.4 8.412.71- 7.7 5.5-11.5—11.4-10.2—14.2 o,
the ascent of 13 7_,_:5 2 ' (—13 4)
the larynx  |Front E 6 ‘6) — 7.1|—12. 6}—14.7|-- 5.5/-—10. 4—16.1|— 9,.}—13.8--14.0/~ "

8 penag ol | ar: e ‘?"—1‘05 aiale gl iale" Mgl t-a ol T3l 2 el A3l T3 ol T EERR
the mouth of 7 +'1 0 (3 8_)
the esophagus|Front x & g) e (Rl B b S e D e[t A MR Ll R I e R ] Fe

4. Max. ascent | Lat 5'%:"50-2'5' a5 46 60 58 49 55 29 40 61 . oo
of the larynx 5 +b 9 C 4 B")

Front| 490 5.1 6.1l 2isl BTl 60 ol 4l sl ®
(2.6)

5. Beginning of | Lat 13'Ei2°-5§ 13.1] 14.1| 14.6 12.3 12.0] 14.0] 11.6) 15.4] 14.8 ¢
the descent . Pt 1
of the larynxiFront 15-?:*:41-5 15.6| 16.0] 16.1] 16.5 15.6] 16.0| 14.4 16.3 16.1) (174

6. Closing of the| Lat 15-5122-3§ 14.9| 15.4) 15.9| 14.5 14.4| 16.5 15.3 15.9 16.0] 10,
mouth of the ( +: 16 5‘5
esophagus  [Front| 19-0£2-4| 154 15.5| 16.0 15.3 16.0] — | 15.7 15.2| 15.5) (16

(2.4) |

7. Return(desce-| Lat | S27E3. 0| 0.1 s2.4) 3.9 35.9 28.9 — | 32.5 345 3.9 g9,
nt)to the res- i : +;7 : 37" -
ting position |Front| 50 f—s-ég 36.5 36.8] 32.1| 37.3| 3.5 — | 35.1 37.0| 32.1 1

No of cases RIS R R R R R R (R e

« Cases with repetitive swallowing are excluded.

the same person are measured.
Unit: Frame in 24 frames/sec.
X : In eresct position.

)

:Standard deviation.

& Both times in supine and erect position of

+a: 959 confidence interval.

S (e
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Table-18, Cases with the Cricopharyngeus Obsarved
Sex Male Female
. Grade )
. H+ -+ + — | Ratio| H + o -
Age N
s~ | — | 2 |~ | 1| 3| 4] 3| 1] - 0%
26~49 -—|1 |2 | 2| ws 1‘ 6 | 2 | 2 649
m~| e I B —‘ 1] - 5‘ - 169
! R
Total | — | 3 | 2 | 8 | a3 5]10 3 | 9 A
Ratio = 55— ) + ()
) + ) + () + (=)
Table 19, Ba’s Residue just after Swallowing.
Sex Male Female
Age
Grade . ~25/26~49| 50~ Total ~25\26~48|  50~~| Totrl
All cases
1 sl 1| v o] 2 | 362 |n x
29 {13 — 1 7 8 | 22 2
I 3 0 2 5 3 2 6 11
i 7 0 3 0 3 0 2 2 4
— | n { () __] 6 (46) | 5 a8
IV 1 1 1 3 0 1 0 1
Table-20. Rapid Repetitive Swallowing
- The 2-/Opening [Turn, up
No of | Sign of |Ba-touch : Descent of Descent of]
cases Sex age swallow./to vall. 21? tou ::fl hypo- %fselj'lgmt' larynx hyoid bone.
11 550 —11 19 26 No No Not enough{Not eoncgh
1 " —13 16 25 No ? No " "
a~ ! o Much Ba-residue.
21 %23 71 19 24 No " " Frontallvian:
; N Invasion to the ven-
15 530 —35 4 34 How 4 i tricle before the 2nd
15 " —18 16 23 | Slight No ” " %Wrgé]&‘fizﬁw
15 n | =20 14 | 23 | No No " "
23 45 —57 15 24 | Slight — 1 " Frontal view
Meantime —32.2 17 25.4

0BT H B, Tite T Y 7 4 O WE L EHES
DR EE T 5O T it BB B g

Y™

DF U nifhil & 27516 2 FHEI L7223, 2658 % R
ER 07z, AIrfk, BAMELOE, MRS S R
a0l EHITEANCE S &, O

7 5.

5 (A

— 41 —

Bl s & 2% U W 2 DMEFARE A BURENE R O R 23 A
M) O T &SRB FER KT
b5, AEFE P &pgEir FARRE KT 5. F
7o B PAE T B 1 ~ 2 B g T Lisd

11~3)  HEZDRGAERERE OuiEIE,

849
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Fig. 21. Left food channel from the mouth into
the vallecula and from there into the pirifor-
me sinus, (3) (4) (5). Both lateral food chan-
nels and outpouchings are seen, (6). Note:
The folds, the fold furrows, the arytenoids
and the epiglottis, (4) (5).

HAREE Z i el $21% $9 %

FZGOEBRE ORIE D 2 0 X, ok
ZIEEREE I & WURGEEESENS O LR e A de, wEEE
O _FIHBENCoON, — OBERO _FTE R, Wi
WL R 0 #E T 5 (Fig. 3. Hypoph. (R-L)
@, Fig. 4. Hypoph. (R-L) @), Fig. 15. Hypoph.
(2) Fig. 21. Hypoph. (2)), "Wig M it i
WEEERE Ll LR T LT AR EA SR HRED L
(Fig. 3. (D-V) M®, Fig. 4. Epiph. (D-V) @
& 3@), "EEE AL Y 2 L L 220 SR U 7 REEE
Haxa 2 bh B iEy % (Fig. 3 & Fig. 4
» Hypoph. (R-L) (D-V)). {ith& < rh o g
XY LFoEEsATH D, WETE O T EHE
HEES I 72 BE e S, Y Y
W LT 382 2 (Fig. 8. Epiph. (D-V)
®, Fig. 4. Epiph.(D-V) @), §k2%, iz, FRdE,
VRS, TIEEAZ & AR BEEE T & s
Hrp L, BpICWREEHES, mALRMI g L s
VY LATCERLMERXFECR 2% (Fig. 22
(D-V) ®D). ﬁﬁmwmmHMAﬁu%amJ
ETFHEREEC X (R 5. I BEE o2 b
& KRR 72 :awuéﬁf.‘: VZEED B L. R R 0
BETizohTiEs,

1~1) [ 2B REEREEIZ >\ T

Bachman 2l % k@ BEER%E 9 3 IF-'j‘,
BE O G T DEERED P4 &R 4R EL
A FOMIZASY T ARAD, Fhn _/r..z':“f& -
HZBZEw3 ZEHER, HOE3IY BHTR
{, ZORRHE LE D { 7 B L EIRHCRIEE X R
@EKWﬁLTT’KNU' BEALTEDLRL
LR (F‘ig 15. (R-L) ®®, Fig. 22. (R-L)
®®). L TR i Fig. 12. Fig. 14. Fig. 21
72( EIZH/hEwOR R X3, WBIEEEE © 28

~ TEERNCRE RiFICRB LR 1 Ah
7z Fig. 15 TIXHE OM I SR EE, o
SEE, MIBEORNCH Y Z A 735 ) 7 ik S A
T LO0 LS. LD 3BT OB e
PRI NN T—ITER 20 5, "BEEEREE L
7= DRiREOMEI S X Z R, WEIEEE, i~
AN L7280 7 o, ANEERES, BRREEEG 2 & Hgs
U TEER & 497 % 0 ¢ T WESRAE B O SEPG & 12BN
TIRE W EME R D L B,

1~5) LR UNE DEAG & B ZS T o MR
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Phax unX, (R-«*—J

*‘FI

,‘.!{_'-!L!L!ﬁ

@ %._ ® ¥ O ¥

N

L._J

Fig. 22. Right food channel from the vallecula into the piriforme sinus, (2) (3) (4) (5). Vestibular

invasion, ((D-V) (4) (5) and (R-L) (6) (7)). Bilateral out-pouchings, (5). It concentrates to one point,

the hypopharynx, the vestibule and the vallecula, (8) (9), which contracts string-purselike. Residual
barium is large. The epiglottis is floating in the barium stream, (6) (7). Vestibular invasion is sqeez-
ed up by the upward sphincteric action of the larynx, (compare (8) with (5) (6) (7) in (D-V), and
(6) (7) with (9) in (R-L)).
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B TS U D LV FIRENC T U722, WEIR
RHEREIT L D2 E Y 7 LR IE 0T I
S0 F 3 rEDbA WA (Fig. 3. Fig. 15. Fig.
22), YR 1Y I8 BN 23 s 072 B 30 7 2ok
DFHBHN S 7oy, BRI (REEE)
AL T3 Ebh s c¢s (Fig. 4. Epiph.
(D-V) @, Fig. 12. Epiph. @®). f#5#fli>iE ¥
PG S, VEREHRE O SR O3 U T LR OPE %
DREFH 5 AR L TWw5 & 2K L 5 % (Fig. 4,
Epiph. (D-V) (9, Fig. 3. Epiph. (D-V)®). #i
W70, GNEA B2, SEENS AEE L7z h
i, YT LRYNERCHiESRAT 5D TR (FE
DT B, HEEEIN A g © FIEE s Y v
ZRISHT BN & RETE R O T BIRE, ST
I L SES O ST EDMALLTED R S

(Fig. 12. Epiph. (2)3), Hypoph. (2)3), Fig.
15.(R-L)®, Fig. 21. (R-L)®) 23, AT
{5 e 0 %, BEE TR E 2 % (Fig. 15.(R-
L)®).

11~6)  FEHF & AR R & BRR

W s O PHE X RGO 7 34y D B L, TG
3 L DTN M E T RIOALR M P AT
WEASHY % (Fig. 3. Hypoph. (D-V) @, Fig.
4. Epiph. (D-V)®), Fig. 4. Hypoph. (D-V)),
PRI S U 7 2 380 AIRER &5 A ETRBR
LEbIB. BINEARENEERT B E, Ep
A% U € ESGE LAY S, MBS PA B T
W B TP S O MR 7283, BE R oS
BHGE A TES, FAGTHHAEL T3
D532, FOEENLEDIT .

11~7) "BESHOFERIRSEMT (RIERE -~ /3 Y
7 LD LA

MEGE o {EXOE & L TSGR e,
i, PO 3o . WEEEmIEE & L AE &
EZBMHEE L, FRICTE DY T LD A
DFLEE 2538 5 . I O SR 2 e ik
R 2, BB 22 ¢ OEEER b #ED
NTH A, AV Y 20BEEEE O BRI I TR
FERIZHEIBALTWB EEZEZTHR W & B3
(Fig.22.(R-L)). MGEEIZ/S Y ¥ L8 AT B
RO BEB DS

44—

HAIE Sl e & 4kEE #2148 w9 5

: M.0. %357
WWL(R—L) 2
24

& A

@ M

v
E

Fig. 23. Protuberant bulge at the mouth of the
esophagus. It seems to be the pars trans-
versa of the cricopharyngeal muscle. It is
only seen in several frames, with no symtom.
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@ YT 2RFEOHRFLEERNC X Y chiEsE
AT 3, KBS L T o mgEs
U7 2535 AT % (Fig. 4. Epiph. (D-V) @).

@ MHRECEN Y T 208F PEAS LT
Z\CHIEICWAT 3 (Fig. 22. (D-V) ®).

® SU T LR TFHEEZEES, EEEE
R CRAHRECEbA TRV S L v i
5, R U 7-"REEH & A SRR O &
PR+ 2 2 M@ A L7z E Bhh 5 (Fig. 12,
Epiph. (2)®).

@ TFREBICHERINAVTES Tw 3 Y
Y 2R, KRB OEBEEIRE L 7 B A
L2ztBbhsd o (Fig. 22. (R-L) @).

WICHETES CRIEB A 2 {78 L T SERIO
"I D EQEE DTS, LR OHEEE
EMEEC T S TS T H 3. BEOF LIRS
WO TRERA L2z . FrilgmEiize
ABNLTOBFNCHEET 20 (BHRE VI E {0
T ), AR EH~E BEERT 30,
(RIS PRIRTEROB D F 5 X 0 BB~ S Rl veH
W& DFEEABEE S 1, BT RN SEIE
5. HIED BRE THE»5 D 250 WAL 3
(Fig. 22. (R-L) ®). "EEEADEI X 1357 7 2D
VRI7E 23 HAZLURT LB 23, R Rkl 28
A5 7 O THAEIRE R BE, BRI, W
#h, U, REHL EOMEBEE 457 L s
A7,

@ LHEEOES

12~1) R38R OB (A& A R8EKE; DI
st A% ) _
BE—RIE—EE D _E i ER) & SN0 Y
W1 EHEREZE L, YUY ARTFEECHA LA
ERICAS 1LEANCBIO T 202, Fitsh cix
BEBCRH, EEGCESEDE LA 3 b O 5M
DB, NY T L NBEIEERIERE L Th b
45T, RIE 3B 0¥ 3 (Table-15), 3 7- 7=
BRI 3% | LI T & 15BCH U, Z0410
BICEABT 2. SRD Y ¥ AR EHEC
B LT 20, BAGIRSRI » R bk
\». Fig. 16, Fig. 18, Fig. 21 <¥{7h 3 B0
1080 CREAZE, <V Y 20814 W EE
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Lzv, RCEBEHOKET, THREAZSIT X
BERIONTRENDETT 35, BHEOBT
#T L FERCEME TR TRMIEDIC .
12~2) AEDOFEE T, i it :
(6 ~B)B|) BET R0 A58 M
LTHE W EHAERIIR 1.
12~3) K& & DMREHR (6 ~2)BM)
12~4) BIRHEER O XARIRICDNT  AFBA
AERDERRMREERS 13, AW OWBETERE T 3
ZONTNY T RFA LT B DIEER+45 7
L&, QWETEmBIEASERAMICEE L TE1
BN E 2> e WG L7 b, @%HE
W35y ADRHAEC THEEEIZ Y 7 208
BLEBOTOIMC, KA# T 5B LR
RIVWERE L= R KBS & LT O —5 28 Eze
Eh, IhRZSoEREES O & Bhhs
(Fig. 11, Fig. 12, Fig. 23 »,,cr ). BZ D

Fig. 24 Time Diagram in Events when Swrallowing,

B Nawghangngend closire
\
o o 0 =00 f o B teudk o ohe vallate
o Beginning of e nsvemend of the Apoid e
. Begiening of the mevemest o she Furgna

Hia, Aent of Josges wed Ayoitbne _,Sbhie 20 dp 40 40 o

Frame w3 frames fies
Opening of the mouche of che 2uphogus ,

Juaning ovea o the ot ::I‘
ining oven § the epigloties \q&

Uosing gfthe mouk, o b cuphegas |, 8%

Tming up of ke epighites \%
Aracerst of the Ayoid bome_, ot \

bl
o o wh e %0 th f0 o Free
o i

uint of o Logng

Measured, supposing Ba-touch-time to the valle-
cula is zero. All in lateral views.

AL e
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Fig. 256 Diagram of Swallowing

T Sueef Jaathering
;‘T\ wemmmnn| e Bopnming of the msvemectf cha Tompu
Sy cen | e Befimaing of che morcamend:

Tl o Massplanpnad e L.Nu ol pately
i - Bepenmicng of ch dudued L]

:.,.,{; Has, degiand,

e Rt o the

Brgumivg of Burnimg o vt i e
j \\......U,m'w;
ln»l&r»("“‘ .fnmu’ [ PO ‘ the q&‘ﬂl ok,
\R---u"“'ﬁ
Retunn £orke resting [ e
]quﬂ.‘m
Hez  ajcemt
mmm‘ Begumning %dutu\i :‘t_\_
Return, % ole esting fm cemeies

ot e
fu;-\‘ Haz agent - =mee=y

| Tegtern) Begimn q{fmni’ ---------- otk
\Retin s the aeshing phatte o - eeme L LT

18 E3 kR imt im 24 frames e
i sdowe pack i e and ky
free mf.{dwu interal

Each time is measured, supposing the first Ba-
-touch-time to the vallocula is zero.

ZHTREE TR XBERELNTH SV T L0
WAEEE 1 ~ 2 Bofl LhEbhZ . HLZARS
U7 2DOWMARHEYEELR 2720, SR O RTE
~DERDANCR IV ThEEETHS. B
¥ EAVCH L7k, A OUE EOS RN 2
®Y, Bzhz8HER: SR %0 ThipRikE s
RREINT, MBNCABADT AR (S5
(Fig. 12, Fig. 13. “cr”). fRE% T3+ DA
FEEICHEL . BEOBRBHER TIETARE
ERBO—SBRELEbA O, ERbAE
#T 5 NItk TR BTh D, AR
HIERG ORE L R TIICEBECRET230%
IS HLRCBELEEENERD O,
1 FIO BB TERE 2. LB NS
n, BAKRSEL, ZIEOBKCS0FLL EXI0AR
TARR LR

12~5) ValsalvaiXiz L7z & & OfpRIHEEE;
PN

AT TEEC Valsalva BBz 752
ﬁﬁM%mmﬁ%ﬁﬁ<$bﬁ%(mg41n

12~6) A58 D —ImRANE & WEEE RSB & DBY
=

BAEZIGHREaME #2018 %95

WESE D7 Bk OB AL A3 T IR % 8 ) AE~TA
ThEAEDE—EENEE LTIz BDH~ 2%
5. WHEHISENE G — IR T 2 E 2 (TR
~EEE L, EECHAECEL. WE» b RE
DIZFETE & 0 THIREEZ Kb . SIAE Tl
B SV v s R hBh, ZREEHLTS
®cR 2% (Fig. 4. Hypoph. (D-V) 23, [k
AETCRECEITHS. WEICHIELAHETD
WETBIRIC & 2 SRR O (A3ERE 1L 524 Inhibitory
reflex 137,

12~7) ZeKiDFET &k
TSRS S Y 7 2T LR, MRS B T
WA NIE THEOZSITRE~, XAERSY
v ADTAR 1 ~ 2 BB Tw» BRI A
~¥bh3EE b hs (Fig 2. Hypoph. (R-L)
®, Fig. 3. Hypoph. (R-L) @®). "MBiH DEAGI
EAGTRoVE, AELEEER TWARY
L XEHME TR AR b, THESEENZRNITH &
BBV WBR T E . BN BREEAS T 05 D2
FELYAEB~TIAT S, 2Tk bEHEFRCE
BTy, NYUVL2RBELACHEININLE
BT X3 %8 2w (Fig. 3, Fig. 4. Epiph.
(R-L)). HWEE—EBIE LT RN /Rois
(Fig. 5. Hypoph. (D-V) ®, Fig. 15. (D-V)
@). BfAHE TNV v 2B EFDZEKRR Ak
VD b2 RMEAECLTALNS. EE T
HLDEE DD NERTET L THET S, Y
7 2 OUEGE~ OWFRE—F1 D Z2h D7,

@ nUYLOEE

EEATSY V22T I LBEREIEDRY
&b MFMEEEPNC S Y Y 2 8PRE T 5. WP G
(FOBEEF K k) O fERES Fig.
190 k 5257z,

1%)  FMEECHAE L, MEEACIZEE
Eixhsb®, (Fig. 3. Fig. 13)

2%  TFHEBEOEOHIESRE YT LT
=iy X 1, WEBASOTEIHELMEbL T\
3% ®, (Fig. 4. Fig. 1)

3E)  MFEEEEMCIRIIGET 3 BKPERB 2
¢, FTFVEEEOIGEIRIES 2ZEbh T % B
», (Fig. 12)

— 46 —
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47)) REFEROKEREPEVEEL, FUR
MO SR FEh T3 h 0, (Fig. 22)

540) MEREEEA, ALRMNZEE L TARERR A
HBbD,

640) 5 DIMTHIE, RIAZITIERAL T
5% 0,

SORIER TRRED LA hDT. BEMEE T
EEMEE ] T I VICFEE L] THEho
7z. ESTIR R ho0m,

@ RBELEEET

FH IR LT 2 2B ELRT &8
MELET L2407, SEE L TEOE 1
EEEET TN 7 A0 BEEERMCE L Th S, 8B
2EIEEET L7225 U 7 2 3030 R T 3360
WM 23, FERITE D  Slau~T/ufP TS T, @OWRTH
BASRD S E T, @ TFHBENLKDOWA D
BLUEOTIIED 2L, @FF, "BHIIFEMI
EWREZROTE VOREELEAHE LT s ¢
2EEOEDEFEZE TR TAESZ D DL,
REE AR LT A psEASE D BE =, SR D2
K[OT/RAN & BIEEEIMT b 28, Ft4% ovEaE
BHEM L, T, VEIFEEO L ZEMN O bR
TrEICHY, 2@EERETRN2BLRIZES TS
BDEI . HiIERLRERT M E A T4
|, Fiféte c3E, AFT4 A, (B3A, &1
N 156 D 2% 4 [Erh 2 EE&EEE LR b
T RBEAEE L R THOm. BEEE LT
239 p23[a (15 ASudias LR T & L TER),
BEREA B THh SwE DI 7 A REIEER IR
T 53 TR0 THS. BEOEIIFIEES 2ME
DERTLZbDN 5L, FHEERENELMIRE
MWL TBWEEbIh S Y O PFEA 2R
BT 2 20 L2m s Bl LT & o Rl E
L, &R LEEFIX4 AT H W0 TED
RHA, M, 4R ERELIALAZN
it

99 & =

SR @¥BEE I D1V T Saunder, Rushmer, Fre-
necker 513AEOER)DOREREWZNE 7 < T
25, [EzEzE F¥72v, Ramsey 5, Ardranb,
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Roberts 3 FEERIFEIRGEAT S TH B, Bt BIX
§4 GRS ZRIBEABRTH D28, KK16~25
Bi/#bA33E ¢ Crichlow® 13 16E7 T20~307b 5
HRLEELES. 24B/BTEE LT 153
>, BICMEL Ty, ZEz oEEz HiE
THERVERRECIIRE 7 s V2 BSBE,
SOEMEY Ko TH~BL 2 5.

BTSRRI IE R JSE sk B 0,

@ NY 7L O EIEEABIRERR, BERRER
&, BOoFOEBBIA, RIEEOMEE), A% 05
[,

@ EEOXE, TR, WEOR LETH
T, BREOHHE, WEEOREMRE, 20T,

@ REMOEFIZOWTIZRIERAEEL ¢, B
AERBEDMEL . B LMEEER R D BZEL 5
W TR, RO BER D ERE 2R (48408 B B RERR
»5. MmN IHYFET 5. EEENGEITE
72 &Y BHOBARERIER CEERT 5. THEEE,
WETE D FRETFRBRRS L7 oS ) v s & B Sk
Hisk 2. FRA &) 7 208 S NIRERIBIIE
KT REDEAERHBIR, SVT2058L D
BB 5 AXh-or. MEEEIC oW TR
B OUGERIEAE, "EEEETE OB, KEW, B
BREA (HifEM 0 F 34 b 5\»). HEEE OB
(3 Y 7 2 DRIERFNCEAS), Zr ERPL s EWL .
farhaz LT b BE R OB B 0 R R ES (R KLU fith
FRE & ORRMPBIMRICE L T, 4EBRBDRT
o TORETFH DB, HHEFN> HER)O
BREARERE, MORZEMIR:R, ETMRRRRD, Edhk
THFEZ E2MEL2D, 208D, 4450250
5 ERBRDDRLL, FRLTRZ b ORRTEE
BHMHMDTHLMI A LERLEZS.

D WTERLOBEESCANUILOETS
B

AEDET S 23 &%, @EIE> THEERICS
V7 LOFEETAREMBEL Y, HFAA E—E
W25, ZIXBERZNL EARBEINENIZ
DWW T—FEOREE X CTREIN s 5T 3B
Thhzwvy, EEESIONTRETFT 3753
ERY, RREBOME LA X Y, B x

PR [
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WREFCEL 223D EBbh3. FEOHAEE
EE)CRET 2B E W20 5, FEOERIBARA 2 H
ThaOHEE L U T OfEZROREMEIR L R 5 0
TAEAN B 2328, Fig. 7 R AIRCEOE
BB ORI RIS 0 T, BEEERICY
VLARRE LRz EE LCEEECL T, DT
IR TITBE L.

5 W JE RS G _E0REER & TR & 124 T
BT %%, IR, % 0ERh D REREHTEE
2% L TEREE cn e MR s, ¥ D
TOERPELZ T—2o0HEESE LTEALEZL
YThB. HERIIEEIHRALHEYT 20
THIBS & Ak TRRR VETEIDFR%E L L TR
WY THB2, Lr LEEEF~D/NY 7 2505
R BRI T E THEeTH 3. Ramsey
b b R AEED TR S 25 72\~ D TS DG
BURICIZED ¥ 4 25, 124 R Low
2w, Ardran 5D~ Sgunder 510D 3,
THd. Y7L NEHEERTE DB HZRERE)
RIS 2 RV 2R3 07228, ORI E—RE R
HEZ R 30D TEFMTHSE. 2R3
&, Fig. 24, Fig. 25 . cR 2 BETFICBERT %
A DB DR DA ANE ARG 5. 2K LT
Ty IER OE LT E OIEEIBIR 2 MY B L
BAMNER R (2B, TEEERRE, FEERMESH
fE, WAL Lz z8cHETE 2w, Bl
13 Y A REPH OEOEREIM & FRC, R
BECEEERICaI RN I THBR, FLZ
A 2R E D THIR DITHEN L & F1213ZYS
LAawDZMRTeH 5, Y7 4DOREEER~D
FEEIRIBRGEOMMNATY, LBEHOBREN S
Ty, 22" 7L #ELTY, LTEMCHERE
TEBDT, WTFOHEHCEL Tixz 2R
L CEHEs MBS DT, #—avis e
FEETH 5. H Fig. 6 1R3¢ 3EE DI
BHIBERBLUTEY. 1~2@E L2 RELL
Wi, 2~3WELETIDY, F—HEDOBLE
P T 2 AEE 2T 5. SEWTRABLAT
R EELAD RN EFOTHMFR ENTETER
TEBMEFENDTRIR L T, BIC{Ex 0fE

BFEZIGRES R #2148 w95

vz & Mgy @3 AR & 2, RRERICED
NEFRMELTICTH BT Fio (Saunder!oD,
Rushmer®) :#d o BIEEER~ DY w7 A
BlEERRE 2 Ml LIRS OfE — AR RIF L 72
A2z, 75T RE 0BT CHE R, Hi
E, FHEXOCTIHRLZED 2.

2) EDEH

Kronecker and Meltzer™ 3i ‘“ Die Rachen-
raum ist beim normalen Sckliicken luftdicht
abgeschloBen, einem Spritzraume vergleichen,
dessen Stemmel die Zungenwurzel nebst
Kehlkopf bildet ” &5 ->TLE, HDZEDRS
THEENIFEZFC L Do LB I h T3, @b
Mosher™ (a piston-like shooting or backward
dart), Saunder!? (a vigorous backward thrust
by the base of the tongne), Shedd!®® (bucco-
pharyngeal squirt mechanism), Miller™ (bac-
kward stripping action), Roberts® (Piston-
thrust) OFRITE 2T % Y, X Barclay :4%5
FPRBRBRERC iz, J/IC X b rhEEE Ay X
n, BENANTS A & ZEEOHAEFRE &
W8, Negus \:EHEEE 2 HEMEIEDSIH ) b
WY, JCHE, REHIHT, BIREFELCAHE
FRIEEEAGH L R B kS 838085 EEsEuEa b2
ERERZHRAL OB, LELBRELTHIFEL
LEEDMMBIERNR S 2D CHETARREICTE 2w
EE 9%, Ramsey 51X Bayliss and Starling
DBHIPO VT E F T 03 D BM = I AYER D
Ry DY DL & AYIERE O DEFGE 2 M B
ThHBMW e, BEFEEIOEBNCZ $EA L T
WCERIERITENZEIFTHE. FLTERD
OITHEDCHBRNEINEEIZ L, o tHEHL
ARFGHAEEN L, FREBEONISE FIEAT S (&
IR DHERGIEA) & RIREIC T AT DB 2
BV X Y RIfEBE~ Y T L2 e T B, LB
AV Y AR E AR, WHEEREE L SRR L TR T
% (B Ok OR%E) &2 OVEM 2 3HE L
Twv 3. Mosher™, Ramsey £9%), Roberts®®
ZERELER, T, il HEE, B8
H, EREAE SISV TEDER P HE L T w»
%. Bosma®) 125k, HE IR AT

T
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LIEEEDOTEA & BHRR R R, FAGEIIWE], |

M8, FET EIEIROER, BB TeE
BICIEEBIRNC DRI L EOTW 5. itk
REEBTCEE DR 2 OYRESE R L BTz
Nnb, —RELIERNTE T, SIHEALEX 2
T EEDEEE, FEPNC O E BN T 2 HI
SRR BRI L. HutEBREEBNCEI L T,
NV Y LDORAGRFO RN, TEBOBSE, &
REEADBAES, HHESER), SV Y 2RO
2%, PIEIREDOWHOXNFMEL & 2 R4
hBEE 5. Ramsey 5% (13REMIEE 2o
& (Tentative backward thrust) o = % i<
T30, FHZERFATCIEALIARD 202
7c. BORGEERE, SV T AREFEEWTT 3
EE[F~ERBOT, EEHBTCEERIELT
WABBRICRLZ B b, Hlid 2 B8k L.

OB, WH I AEEEN . BB
SH—#E (Tongue-hyoid-larynx-column) % %%
L, GIERESO B, BB L T232, fiz
VEREZRE IR IS LT B, Sknks
DRENFARENE X Y T 2 SRR ~BE% T 2418
B, #911.660, #910.280 ((Th dEEE) &<,
RRICWEFRA & ARRCERIBIG T 5. BELEE,
ERE & D IEBBR T 2 AR . EA
EHIRGEOBZE LSRR s B Z0©, EEEIGE
DIRG9, FEHGOHREOHE T
HEEENE B2 ORI H 5.

B2 HMEEHERA DS Y ¥ 2 OB EER
VZBY U TR T B . SEENGRE
DESZECIIRE b2 Chh 7. FTEEOFE
iRl G 9248 (23.5+ 6. 8ER), AT
18EW (18.3+ 3.9E) TH 3.

AR, DEEE k2T 0ES, NEEEE
SORCHEL, FOEBESB L sk 5EEAT
B0 DE BN BDT, FiE Oldfieldss
BN e ATELLFENE LS, Bosma 1o
WREH®: & Hifl L, ThiC X 228 458/ER (Pala-
topharyngeal partition) D3 % BT D& —#lrh
CRRTE BV T 52029, 2 O BEEE o BY
PADHICE ¢T3, X (BE) McER
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BT X 3F OBEAR - D BWEIESHC X B0
3 SEEER R BRI 2B L., MLy
F R BAEAE -3 U w7 2 00 BB~ 0> 3% OV et
ETHBD.

R odTE DR Sy 2 05 e E RN BIGR B BiA
oWk, BIEER & ERE  (Magendie™),
FEVFHE'EH; (Kronecker and Meltzer)s®, £§
T EEEEE (Cannon®®), FiEEH, 0E
T & %ZeEY; (Saunder't), EEEHRA T
e FEEE, HRFY, FOAE, DEEEE
B (Negus®38)) 7 ¥ L Ebh Ty 3 RAH
Tl XARILEI DT 2 D TZ b 2RO HRE L
Bh07z.

@ BROFEDEE)

SEPEEASHIC DT MHEE I LA TRV R,
BE LTHEHAE NSO TETEE, SEEER,
SR O PAG, F ARSI OBK, A DB oR
DETHD. B TEET & ERAERCTE,
WRTHHAZBALOOMEBECEZLES (Ne-
gustsNes))  PEER10fitie e, BoEEE-
WIRTC, BAEEEZRAGIT B “RNFE” LEZX L
N, FIRPEEISNCEI L T Passavant @388
TREHBELABER 272, ORISR THE
Esh, —HeHFHFEh 5. @H, BEEEEHA
GUIDFEE, DEETF, Wek, “L¥3"ECE
h, EETE, FWCOBEWEER O KEEEEo
T, PIEMEES & _EMREElEREO & (HoEE
BHED Wk ) ABEOR s bH CREEREE X
N, FRCRFICERDEEZES 09,

BF LIRDOBN BEBMIRR 5 5. WebsterloD
12 X 3k BEIC18054E1Z Sandifort 4% Passavant
DERITHYHTEI0ERLTE Y, IB4SEIT
Fergusson % _LMHESEYHER S O —EF3 MR/ ke
Lo B0 % B T\w%, Voltolini, Falkson0?,
Negus®®) | Dorrance and Brancefield® 5z
RS RS O —E0 & B 0B o HFE A CBEpE

RESTBRLES.

Dorrance®”, Wardill''¥ % Passavant O
2 EFHE LT\ %. Browne?®), Wardill''¥), Whil-
1is20), JonesD, Townsend!!D &k FIHEALE
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FHO—ET 7% REMEEER O — 23 FIEE 2 H
%%, DEREEGE (Whillis20) & L CHEE
SPAGE 21T 5 L E X 7=, Oldfields® 13 FrHEEl
e & QERET:, @A, O FEEIEL,
@FEMREEBIN SV, OWE T &SEE O Wk 12 @
(R, @QLLFRREETOACEHL EE v, EiTH
TREEFERIENE SEOHADEZ Y 6235, Hb
OriED P EINEY, @ _LEEEER, O
{DF DEAETRERRS & DEESERS, L E 2 B A B
& . Browne 1k Oldfield »@Q@» 2 >OEET
713 EE, Bloomer!) ¥ EIAIREASN LD
NOHROBETHES LS 3ZC—FH LT
%, Wardill and Whillis!1® 3 E4S1HBEE 2545
SIHREL T b, DA & EREERRE
RRCEBER T 5 L8 9. B HEEBOSICoW-T
1 Calnan®® 12 x 2 & i~ O WEEER M 1 3
D H CHAETE Y, FEREEC 0 IEHETER 3 2
ZFS LS 5%, 20 Oldfield®, Bloomer?D,
Harrington®, Wardill and Whillis!!® 512 3 8
®»H5NTHE Y, Harringtons® 3 FuHEEEAENI5E
LRRBIEHEE L L QW ETS.

Passavant EERAEN L DO THEVES 5 A
b H 5. Passavant®N I 0FWHEELE TR T 5
PLEEARECREZOTH 2L, ~BlNLbD
T\, Veau®® 31700 A %A, Calnan®® X
OEEMEE D BE T25%, Hagerty® h80A7F 8 A
LaRAThw, XHEEYT 288 (Querwulsts®,
Passavant’s ridge, Passavant’s cushion) 7r &
LT BRRIC_LIATHERERE) < O3 BEEEERY
BNERE A2 E I AND B 5.

Calnan 12505 T 0 & EC_LEEGEANCZE0E 72
EEnEbn 52, ZOMEIHRAZEOAEL
ECBIZ Do Y LA, XpBET+o£L
BEASCREE TS TE 50 5, BIFTIIALEE
TRIZEDN - hEbh b2z b+ 5, fFLHE
SRR B DR NIRRT D -7 B IEEH
TREEDEER b 5272 L5 5 5. B 03 H; # Lushka
(1868), Pickerill(1912) iXBEIC 3 BAIZ4MT T 5
EUD, BiH 1) AL LR, RBEEHLEA
FIEEHES, 3) OFEER. F 2 Oldfield®, Wardill

AAREFEIHRESHR #2018 ®95

and Whillis!’®, Schalit®?, Dorrance3?”, Jon-
est) Bz k DEEEECEE L LIRS hTw 3.,

Oldfield X8k D ERFEHITE [ 5 DS &
A ERER R RE T 2R O-SREEEZ 2 S,
ETHFROABFHENTERCEEELING LE
58

Buck?®, Hagerty®D 71 ¥ 30 N\ IHIAHEED
HHEN % XARZANCEII L TH b, HBEEdEnED
FEBHHEHIL, FET ZHEEE L OFihIEED
L5 Th B0 LSRN ARERZES 2T
s

BROEOBEEIC DT Bosma) (D IippaEs
$4, @F NEAEOBI L B> THEIE~D &
Bk M OFEED, @ &3¢ KA IETEPNMRIES R &
_-ESE GRSy O lefE 2 A 9 = & 72 L. Schalit!®
WE R, 5, WEREEOLFEER & U TOAEE
PASR & H IIEAGS I T w2 H (FEE) D
BRER O AT 28 (BT) @5
DLECEE (BB 282Tw5 %, HEEEz
2 Ramsey® 035 9 IR HEICEHRT 250
VAREPWHETBEREMA . DLEDS S
P LT Bloomer Tk %k &H, L24oWmn
DFFEES, BRKFEOTHEEL EOERRED S
2,

AT, BT OEFTEE Passavant OEEERK
INDEZIEBNUTREL, BE, ErExo ks
TR LEHE L BN E L H T 20 % ATw 3.
Ramsey b GWRERHEEFT OUGHE E W 5 & DERARES
DIHFEDFRICT BIFANT LA % L F 359, IFEFic
ZOTE Y T XA R Ly, Oldfieds®,
Calnan® OF 55N EL Y (Lateral sling)
DYifiEP Blommer D337z 2 AEIESEP; D E
B2 (iR 4% (Fig. 21 (D-V) ).
FCEE T OE—Hc L T BiEkE 0 BET
Wardill and Whillis!?®, Bloomer2l, Syropl®
4 EDRNPFER LTEEL T 55, FRBE
TRZIIH LT ESH BB LALFERD 5.
FHITE Calnan®® X 0. 1~0. 017 cEnpE e
REY 1~2HFE LFEIN, BEOHETHD,
PR E 2P EMH O E T, FEITE
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TOREIE fD Th bEART it o723, 11.5
EIChor. XRMETHOIEIBEL T30
4% 2, 3 L7z (Ramsey b, Roberts) £—
M, EEHEEESTOIARTS 2O RN S 3
(Miiller™, Shedd3a.b),
FHEGREBRAE IR LTHIEL7 7712
FL LEHE P AR, BB, B0 BEEIERLA,
FHBA~D Y v A BIERR, B 0 T B, B
KA, ZeE i~ DR & IEHITHRIE L\l
BR 5 dDE R, ke ORMbEE L. 3
CCUEARER, PERIZE bR 7 L, ESBIB L TEEA
EEIRBEE Y, BEM~OHEFEREI T
VARFBEOEE 2L, BRI AEREITE L
THI40ETH 3. FEXFEE T oz e
BOZERE 2L T B AR B 5O Lok
AEIEENT 20T, EALMETERE Lz
TYVRRB, BEIHOBEDOAE XOWEEZXL T
WARWHE, NV LDESCRFEERERESTH
5, IR TRRBRINEKHEINTH B LB .
BECOZERCoOWTIE F.W. JonesS) 12X
%L AR EREDZIH DEHDOE T2 2 TR
7z 2~ 3 . Bloomer?V & uvular [ 1] OFEFIT
HIrh, “CWUEY C“BEALTY “BTLIV R
WIS DEE 5. EHEEH T CZE A
BEZITHBLES. BHEENEX (Ramsey
B ST HEREHPE LT B0 b, NIV LR
D PRk B O IREARE DEAZECREE U CHIESE, WHEH
RIEE L O > TEORIPEZ WL § 5 DITRAL
2Tw3%EBbhs.
@ PFEEEREHR
FEIERESEAVEIE © —&fk X7z 28 Magendie
VIREE AR ORBERE R PR A EREBN LD E D
NEWFET L ) EHAE~RRERD LEO.
Bosma Zf%% ¢ Heuerman (1753), Haller
(1762) b &38 & HEH 0 &ip—R’ L7 idiailsh
2, Kronecker 5 (1880, 1883)69™M7L X
K, FIEIRORIGENE X EROEL bIEET 5
DE RT3, CannondD3? 1XE R & 4GB D
e, MHERETEERERE @) { RO, FEEEH
DIEATHELIfE S N5 L. NegusltEikDRER
T BeRBE B, AMTELLBSNETH

859

{,MEBED T LTS “EiLiA A (Engulfing)
TEEDZED BEEIZN 3 L E 5388, Kro-
necker and Meltzer™ i HEEEEBENSERRARD 2
BMOHEEIFEENR IRV E2 TR L3R
7z. Schreiber!®® % [Wkk7 HAE & li~T 5.
Barclay (&iFEif CHAED B E R D BB b 31D
+, RS T REE S h 57300 & 8 9101,
B L Bosmald S MRHAVELE DIE, fREES D g
A b IEBEIERE D FEAE 2 #E 292, Rushmer®
Saunder®l X XARBEIE CHEFE L, Ramsey 5%
ERBEDIEERE DA 2 b, H, BOEE, HEH, 1B
FE X OfRAVER 7 5% i (stripping wave)
BT LR HEE (strip down) T5&. Ro-
berts® ¥ [FlAR, Bosma2¥?®) |3 O EHEEIC L 2
£¥n45rEE (palatopharyngeal partition) & EF
DHEEEERIITCEZLED T3S,

SEERMEE D FEAE D B ISR T N NHTHEEE D I EEE
RSB, RIENTHAY 0 BRSO E VR
BRI, WL LWETSORSERE
i T b e,

NegusS808z 3 b, FEAZMNMOEIEET O
B, BOEIFHEERET 3. ThifE s — 6
BE—EED ER EHITKFEL 2 D, WEEESE RES
ELTEC LEIADD YD, RGO S
VCEEBI U TRBEBED AR L 72w s B UEZ BRET
ERVEES.

¥ 7z Ramsey 5SS CERNER DL,
Z L bEIDH L EEBRES FAET 2% LE D
A, T EEE T EHEEINR R T b, WEEH
BALUF G E, "REEE, BEARLVEEEOBICE
BED RGBS NE O CHHE L TRA% X
72D L BB, FBEIFHEL LABEOE—EEE)
WEHEER 2 b D L BB L T 5.

SEE OBE L haE—C —{B] O /HEE RS
RRCERY EARHT, HIFBECRAZDIOT,
FhTERER TR [ R YR C T, RiTRE:,
EIRG TR MBI ABRTE S, T IR
ERER, EWHERO B CPiRAGEOHE X ORFR
ERbNS. AT Y Y 208 HIEEE TEA
L, &, BROZE, MASETHb N BRAEZINCT
Ty, BETEEAGE T R v XAREE ok A 2R

— 51 —
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WHRFEL TV T, Passavant BEE T
LRI T LT AR L, MR O
T BRI EDEZAETLE 5. ZOKEMS
NIZBIR ANV T ARBET2d L., B
FRIREE L5 Wi SR e v s n L
TeREMERICERT 5. HAMSENNIgT
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Roberts®?® BENISELTWBDALT H %
EOREOHFETES D O, BUTBURKE T A3
BV QR0 72133E ¥ 22 DT o TR
T\, HENIGEEE O FIRAn b 1847 L & v
B, HEREATSET LACELZESOT3
PO Chs.

LRI TENMEE LR B o547 28
V45T 7z,

1) £oE#EE LR T aiikn®E, B (RUZD
PRI ORBEY), E'F, "HEAE, 'WEEREL E2HET
TREEOE\HRRED T » 2EIEDEETAB 235D D
ThbH.

2) BEEELEETCHREREE~NERT 5
e, F0 % s Ak L 2 HEE FEEIZES D
DThD. ZLBEREETA2EESEDD (RE
RRz# L7z & Boh 382 5) & oREldfixz
Lo L, .

55 L SR CRMEEN LR TRET A2, B
TEE D R, bEMDO RN &, SFHEREAE L
723 s THBETHLMIRHE NG, SIEMEE
LEETF T 1 EE DY 7 A3 WEiEHE 2R L
T3 55/oa~1T)o0 50T 2 [E B BEEHA~BIRET 5.

§10 # &

s ASENICIRIS3AEE, REEVERTRIE

BARIEFHSRE LR B2l #$9 5

B AR XARBE S ERFEI LT LT
AWEEI Y MPR L 5. LERERA, EE
JB&, BRI BB 1 & 250 NSRS L, HlRaT
L, BEZE-0TC, FOSEEELEDNSD
D42 E, KT OHE—HE, FHECET 55
BB X CIBEE BT R 2 HE L.
@ —ETEREHAE R GRRINE T, B
PEFRIENC B N7 RBRR D 0. SImERiR U 2
LTH b4, FICEERED 7 R EE XAk
EEIDHEMETFTLTC3. AY Y ARKBITES
&, Bkp3E, wRIAEE, REEEE, TOEEE, R,
BEAREE EToBETE 208, BHNGERT
EDLERHY, (REH, HZEDREIEEEL Y, BV
Zh b OMEBENILT LR AT E 5 LR
bYa.

® HEE 1 LHEEEEE, ®OE, "BEHOE
BIHFENTEY, FHH 10KVE MR L T
%. (Table-1, Fig. 1)

© EjsEE, WEEZORIE (5r.p.s), R
H~DFEA ( 170cm/sec), —BAVETE~ DFA
2 ERBET RS B CHBTCIOR “Hr” 24
T 3. FOMORSI24EB TS5 TH B,

© XU Y LETHEIE S D F v BOAE R
v, HipE, PassavantfGit, 'REEEEE TSR
T35, BALLVSBOSVTLARZEATSZER
W, @ERS Y T LTI NEEEEEENE 2358 { SR h,
EEEHAITE % & %5 (Table-2, Fig. 2).

® B, F, FTHEEEZSTTEELTEY,
BB REEE 2 IE~TE L7z b, FRENEE)Z 5L
25, B ECGEEENCER 2R 2 EE L
BT ¥ AE, WIMEBRLHETERT 2 ERw
HAREUWETHS.

® FEIHEEEHZERERN, ASHCHT,
XkememEpncBE TN ERTRLZ R, FHEIL, fE
B, fE4RIZELTL &R THN:.

) WTFAR& DBREEAA/NY I LAQHET
Z R (Table 6-1, 6-2, Fig. 5, Fig. 6)

PR L AaTfEl D BT X @ B, HEORRNGE
B, #EEHRERMR Sy GEERZE DR
2, [EEoEDITONTREL, #MEREIC L

iR
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2T —FE O RKEHEBIS 72 » E5mE 5 Dk —
BEas. PIZENEROREE (24.5+ 4.0
ED) ThB. KIEESHBILRD BR, HE—E
Listggza7, HE, If, B\iroxzdzbh
Bt TOWRNE, 306, BN, EAE, g

e, BEOEARE, 22x0v v Mihng B
LIHRBETE 20T, BTERNCET 322
s OMEENZ FHISHTT 5 720 DFERERE S & LT
O TEFITH 5. Fig. 24, Fig.251xh L THeo
7ETHD.

2) EHoEE) (Fig. 7, Fig. 8, Table-7)

XYY 2 DOBAGRE, EOREEE OIS E
ICTE, FOWBHIEEEINL Y ¥ 2 % thETE~
BEHT 3 &0 S BN B B b A EE T
»Y, REPEEAG, FOBHAGOMKETEA LA
RKTh3. RBRNEHEEEENIEALIED b
Nidhor-.

EOEEIBE LT BIEEEERC S Y 7 2 0 F]
BT BRERTIRTEET (23.5+ 6.8, BT
(18.3% 3.9BMTH Y, BWETARNS 4 ~5ET
bH%. ZOZEHBEPELBRE VECERE L
NHTHB. HEEIHOBI VD 6BRL, =
B, BEHOEB X VA TH B, FOBW, nZ—
RS —TEDIER B OB A B X 35 5.

3) EHOED:ES (Fig. 9, Table 8)

@ BRAZEE OB & b FH 6 BpE L 2%
ElaEbasa U, BIO5MIED U 7> 0 EEAS B R 42
HtL7: Passavant &8 % iz k, WwcFc
LT (11E9ES) SIEPR 2 BA8IT 5. MISAE
BT (F5 0.8+ 1.0ER) 39 7 2 3BSEERIC
BT 3. FEPEEASAT 4 BILlE T8 Y v 2 pRop
BENMTT 2038%ChH 5. B 6 BIcK
TFERRE L, Z 05 9 BENb 3% M s I 23 B
B AR T AL 2 5. A3 T 5 5.

@ ERZEbEFEDN AN D,

® BATEEBAL, & ZEMA~DEEIEN T
228, EHHIN AR 40BATIZ 72 B .

@ 2{IcEROED 2 BSERIN R 5 h -,

® HOETEE, WEIELIE S RREEIEIG
T BRBEM~DEEIL X h B,
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® EOFEOEEE: LT, BEEEY B0
FASI D vz 3% BB RIS 2 A A ks DIEA & B
LR DPERE 2 & 720,

4) PEFERE LR

WSR3k D38 o0 [B T, T 0 2
&Y, REACSCUEEDIRRN:, BT, BSOS EE)
BERBILTAYV Y 2REZWEETEDETS.
EAERNT, SHEBREIMANEEL, Fnll
TR ORI D, IR B T b e
BERSERIT 2D DVIFEA E . BREmE
DWTHE LRIk OE Y Ch 5.

@ HAEFRIELNHTH VRESEE LS
VTR BE DA EE Ut T B

@ Passavant EERETH L BEL, ~yw
LARZ LHEAME L T BEEP L A,

@ FPESLEECE AR SR TR L,
ZNLUT Tl L M8 Uil B9+ 3.

@ SLffk YRGS, ¥ER & b BERO REmE)
BERER { FEO N AWM ORI BIRT 3.

® BACCEEZ AR CE L7k, Sl
SR EE DIEEIE BRI Eb L 3.

® ®BEERZY, TEFERERE G BB L 2,

5) mBEOXIERYE  (Table-9-1, Table-9-2)
AR HEM S 72230 7 4 13 WEEEES, FURM
T—EMIEE h, AE~WATZ0T, DOoK—
EREREE —UiEE, 2)VEEEEE —AURM —IREE, 3DFLR
M—&3E — DB T. ST &1, sk, 1
B, PRz EZEB DD, EHRE L, K
%, BB ERR, EhHf, EHREREZZbD%
Wi, FEORB UG ROEYTH 2.

© WREREIAES L W EFCRLE L, BN
ZEPEABRIAEE 1 ~BEICHIZ S Y ¥ AR ER Y
AWML B,

@ DE—EEEREcWEhRE, £ Aok
(16 : 5 : 4)WEEF —-FURME Clxds, &, 15
DHIX(4 : 4 : 2)TH o7, BURM— AL
TS, £, BAOHKIF(5 : 3 : 2)TChHor.

® FEEZ ACE R IRURM — AEVEE I3
FHUtEs, VIR L 5. B mEnE
B AEe D 2. & 7.5,

Ay
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@ BB o7 8B D50% 3ETEE — 5
FRIM— Ve gk ¢ /e 5 Tk 3 B0 7.

® —ATHREETT BE:, WBIAE—EL
T\ 5. Rzl Tl L HAITEE &5 2 TH FRRER
FZO—HNCRLARELRET 0K 23 Ut 1 A
BEEBHBDEE.

6) WEEFEER

@ WEEFERGIEAIHRTHS. HLELED
MRAEE Y v 2T AESEO ISR L .

@ E&HEEH G ERL (Table-10), BAEAL
TIRAEL L T 7.

@ 5221 (Table-11) W, EBRET
by, MELHEZ TA bR, B0%, #50%IC
FHELI-.

@ RARECEBEE Y T 2L O, WA
Eil, BEETCRREZRERE 25, RICHELEA
VU L. :

® FEENT D EEHEEORE (Table-12)
T, HEAHEME ORI MM P AT B,
Z DFREIREEE R O X nFb N 5 b DR
FEF R D 2ho7s.

7) WHEREEE DIEENE® FEEERE O PR & HhiE

@© RS B AR SRRSO & X 5T
BL, ToORERC—E322H L7- Passavant @
BE2ESR, BRNOILTHBRENS.

@ B, THEERGEER—EEE O _ER R
Vo bR L, UREERE O 0 —57- B BRI Pass-
avant [EEE T 6B, GiEAEL B S) 7 4
RBEEET 5.

@ HEFBEOEKIHAZERAEL LY, &
BOmE T EES.

@ _EEEEEOIEIEZ EE A b ORGOWAL
Ageri

® TFRHEEEG LT, ARk L, —HT
LWEEBT 5. ZToEE PREEUGEN B
DZEZDOWAN & B8, EHHEREECHAT S
AL T 3.

® ZERETILTH5. FEECE 2
BAIPEET & h, THENZEZSE—ET, —if
SOE~BEH E 0 B,

HAREZMSRESHEE @218 %I 5

9) MREREEE) (Table-13, Table-14, Fig,
10) )

(1 AV Y 2 3EERE TR L, "BEEER
PR T A B SR E R 2 2 IRl
BE kb, SOEEEE ik A PRI~ TIAT 5.

(2) WEEEFEE YT 20MAZONKIEL,
TR EEEE U EEE E SR B, Yy
2 DTEARNT LR Lz, FIBIZ S ) % 200
WA, EE, WEEHOZ L, SHEoRSRE NE L
T3,

(3) VREE DR, FRIRES I 23k, KT X %
RS ORBE, _HIRIC X 3 TEEOZBE S Y
LD EF R B X WEHERAERA L, »hob)
COWRILON LT LI BELE DD TR

(4 MEIEERA A~ U LB 1 By CEBRIE
L, ZOBIETRARIBEMIZA D, ZDHEL0
B CREMIT 2 5.

(5) HEENZ Y T A DSANTH S FHED T
HRAMITH B.

(6> M&RALBU, TR, eI AEE 20
Syl

(7 EEMEEh TR b R, KB L2awvb D,
IRNRIE 72 ¥ 58l 3272 (Table-14).

10) F&@EE(Table-15, Table-16, Fig. 16)

(D HE—EEEOFE B, 07T 5EE)
XEE MR AR OB ADMEENTH B.

(2> ERES1IEHEETHY, FTCE
h3fThs. mtEOEREEEY SV v 2Kk7% 5
1 BEREEAL, AN AL BB, OMEERKETS
VM BERR A &, BEORMEEDN A BRERV
—7HREEN 2 T 5.

(3 XYY ADEEEEAERE L FEA LR
MMBIBEIA T B 2%, EEEIBIG & DB,

(4) GEBBEMAE NV ¥ 2 0EIEES 2B T
B11L.6BNITH b, ZOH16.5E TREALVIFRT
5. HHLAEMAR1BTAHY, Z0F s 7.5
frEsh+ %, [ PRI ARSI 3B, F 0%
CIBATRENIC 2 3. AEEIR A 4580 T h 5.

(5) AEBIPANIEEALICE LY, BAGH
IZETBIGT 2D OwEmhe 3 .

(6) FHEEENI25%\ZBD=REDFIZFL

Bt e
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SEBIRFRIA MU B,

(7D 50, F£42Eixx, B THRAMEE
.

11) MEEEDEE) (Table-17, Fig. 17, Fig. 18)

FE TEENIAE 5 "B OMEENX EARTE, ThH#
TR & RS ERRETH 5.

(A) BIA LS EEOESE _

®© (a) "EEERTER CEIIE 2 S L, (b)
Ko Hi5 RO & ¥ 5 —FiEE A DR

@ ™, THREBEFEIBNIETED % I, 2
EHfE L, APITIEE L 7 b ARG O VRS % 44
KT 5.

® BEARFLOB OIS ETHDE 3 pE
G

@ 'REpIEOMKMRC L b J5HE 2 Bk
5.

® MWEEEOKEEENT 5.

® RHBOERELVCESROPAELENT 5.

® MBEFEHHICONT, 2GR
REH:, B b5, SO X ATH I B n
n, ETEAERCENET 225, FFokiEnke
B 5. MEOREEEEE, WREEZE, HEEEIEE L ORI S

VU AR AYAL, FiiBEERIESmEEERED
N5, BIEDSHZ LY, BHENESEIE MR
B _EH T D BRI AS B 5. R IEEERS H
BT HCH .

© MEEHOES FIiEENI S8 DR, 2B
HEEZPAFECLETH 5.

O HWFaRE % B cERBIMS, 510~13
TAY Y ARHEIHERCERE, %4 ~5FTAHE
PIA, 9 ~11.560CEETFBEE, FIT11~18ET
FREMICTET 5. MBI 42~40BTH 3.
EEIBEMG, KTRREATH B,

® ILfi, BAGL, PEBU, FE4BIOBEEEE 20
e

® HEWEPEORE, HEEHOBE 23
MBANCREE h 5. B4, B840
BEAT5TH 5.

© "EEEBIE~DSY Y AORANIBTIES.

1) FIEEE~ Y T ABAT B, 2) FIENE
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B b B, 3) rhEEE 2 AR, RIEE .
WEE L DHRRRE TR VL L, RIZPPEHEL T
CHIIECESRAT 5.

4) TFUABICERE L7228 Y U A, EH
BB AR L 72 BT A B,

5) HEERNC LD, L E LR VEETY, R
Y LR BT T B, i EEIRE RO vEE
ELEBEDT LIV TREDT, EOTHE~E
ATHR, EECILFETE Zhor.

® MENDBIDBAEITENLTHB.
12) EIREEOET

© HF, BEFEIIC-SEESERELL,
V7 LUEART 1~ 2 BRiCBIR, EIHSY) 7 a0
VRTHEEAVCER Lo 4 BCBH D, BI0BICATED
CRAGET 5. AE4H, PRI, %Y v 2R GHEEN

FaA EZELN.

@ BEIRETILTHHELTEY, HA
BEERZ 2. @ K[ LTE ﬁ'ﬂ‘ 5.

@ EIHERTRE X RIE D UEEHE A~ 5 2T 5%
T5, BV v AR DELEET 2.

® FHEAE 3% S Inhibitory re-
flex X7z, ® ZRRETFRLTRET 5.

S TRIEERAR 00 XHRIZ D 0T E 0 XREIX TS
BNZ1) oS0 7 ARATEATA LTS DI85 0
HREA T4 22k, 2)  EEERE HB R A~ L
e b R\ DWBR I EE G T B, 3D TFUEENC
RNV G LA FWCHEI B, BEELE
BTED 3D BRLNALIRES. ZOEMTK
DEYTHE (IEENT). .

D i cosEbis R CEIEET

DAEDNDILDDHB). 2) BE O MEITE |

$, &XED50% LI/ bns. 3) ~)wa
MAE L~ 2B La RS b, —fic.sy
£ O IRSHIERVC 76 < DLRTataR L, 26 B 5ase
TH0LRARCHRET 5. 40 BEAGEBICTE
0, —fRIZ, 5) Valsalva BERCHRIEDN S,

13) NUSLDEZE 1EETEETEAYY
2D L7 b DIk, EESEEAS TR R
EO TR 2B EBIRAE T 1. £433
BETA»o0 BEILEL VD I VERSM
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e

14) #E L #EfEmT (Fig. 20)  3FHE o 40
TR LEE T Cl@ MBS 7 243
FERFHIRE Y LI CHEBIEE TR B 2 5.
@ "EEEEG KRR bEMEY, @ THRBEOMN
Bz, @ FEmEEEiiOn g R ED,
® BEELPAGE L s CTEERTRES b
DEE, PORME LEET ik RIS,
NEEE b IZIE L, MEEEEE D 1EME L TSR EE, R
BH, VREHIEZ & RO PIMEEC Y, 25
DACZHEBETRNEZ DD TH B, 2 & BH
ERE LB & ORBIEHE Ly,

§11. & BB

S 3 BN R R XA R R E 3 (A
U, BETED (B—, #0i) 2 L0 =
JeEEE N GRILE O RE FREOR, @ A
BEE, @ BHE @ ~VYARERCES
HE i, BW@R FERIFROBZSEE e
L, Rz DB, BB E BT Lasofhl Lik
B4 RIS b7 & % HgEigE L7z,

(FfHER) Asasco—¥ 1 & 11406 H 2R R s
LB e (19594212 8), &19M H AR FE K44
e (1961E4 B) wTREL L. BIEHHBELRE,
fie B o 7o B T D2 3503, FR SRS Bl S0 o oo B R BB
LTV ES, M7 4 4 a8 i e EiG 8 2R B E
B, ¥otle R A RoBHEN Y LABHFEL BRo T
. Wi AW R RRS4ENE, 35F L HMEARETR
BBl xZ .
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