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IL-1

Transient cortical stimulation improves hyo-laryn-
geal kinematics during the pharyngeal swallow in
healthy adults

Department of Physical Medicine and Rehabilitation
Johns Hopkins University School of Medicine
lanessa Humbert, Ph.D

During normal pharyngeal swallowing the bolus moves
though the pharynx while the airway is protected via hyo-
laryngeal movement. Penetration or aspiration (ingested
material entering the airway) can occur if hyo-laryngeal
timing is increased or if hyo-laryngeal range of motion is
decreased. The cortex is involved in volitional oropharyn-
geal swallowing, but its role in reflexively initiated pharyn-
geal swallows is not well understood. We examined the
effects of single-pulse TMS on hyo-laryngeal kinematics
during reflexively initiated swallows. We hypothesized that

TMS would reduce swallowing reaction times and this
change would be associated with improved swallowing
safety. TMS was administered over the primary corticomo-
tor (M1) representation of submental muscles. Fifteen
healthy adults swallowed 80 times during videofluoroscopy.
The swallows were divided into four conditions: TMS simul-
taneous with bolus delivery (0 msec); TMS 8 msec after
bolus delivery; no TMS; and TMS over the occipital area
(control). Results show that M1 stimulation at 8 msec sped
up pharyngeal swallowing initiation and lead to signifi-
cantly higher hyoid elevation compared to swallows with-
out TMS. Stimulation to M1 at 0 msec also caused higher
hyoid elevation than swallows without TMS, but not faster
reaction times. Stimulation over the control site had similar
kinematics compared to noTMS. The incidence of penetra-
tion and aspiration was most reduced in the 8 msec
condition. Hyo-laryngeal reaction time and range of motion
were both altered, implying that the motor cortex can influ-
ence the automatic pharyngeal swallow response, even
when reflexively initiated.

IL-2

An Up-date on High-Resolution
esophageal Manometry

Pharyngo-

Division of Otolaryngology-Head and Neck Surgery
University of Wisconsin
Timothy M. McCulloch

My goals are to give you the highlights of our recent find-
ings using high-resolution manometry (HRM) to study
adult human swallow. High-resolution manometry allows us
to record pressure throughout the pharynx and upper
esophagus during swallowing and other tasks. We believe
this technique has the potential to significantly improve
dysphagia diagnosis and guide therapy choices. In a normal
swallow the bolus moves effortlessly from the oral cavity to
the esophagus. We assume that this a pressure generated
event. We know it requires both muscle contractions and
relaxation. When the HRM catheter is in place it measures
the pressures in the nasopharynx, above and posterior to
the palate, the oropharynx posterior to the tongue, the
hypopharynx around and posterior to the larynx and the
upper esophagus. We have used the technique of combin-
ing HRM with fluoroscopy to link the pressure events with
the movement of the bolus and laryngopharyngeal
structures. One of our first important observations from
interpreting HRM data is how much and when the catheter
moves during the swallow. Looking at the movements



against stable spinal landmarks we see a characteristic oval
shaped sensor displacement pattern moving first superi-
orly, then posterior and finally descending with the bolus
tail. The sensors in the nasopharnx show exaggerated
movements posteriorly as the palate displaces the catheter
and movements are subject dependent. Our second obser-
vation is that throughout the pharynx the head of the bolus
is found at the location of pressure decent and the tail is
found at the pressure raise onsets. The high pressures
recorded are always contact and closure pressures, and
below the nasopharynx are produced as bolus clearing
forces. We have looked at the association between the pres-
sure recording in the region of the upper esophageal
sphincter (UES) and the active contractions of its primary
muscle the cricopharyngeus (CP). In this work we took
into account catheter movement, UES movement and bolus
events to identify which components of the pressure waves
were due to muscle contractions and/or active relaxation. It
is apparent that multiple factors are involved to produce
the pressure wave recordings at this level, they include the
CP muscle activity, laryngeal structural pressure against
the spine and movement of structures alone the catheter.
This location is unique in the complexity of its pressure
events. We have developed a method to identify and
extract all of our measurements with the aid of a computer
program using Mat lab, which creates a data set of over 50
variables for each swallow, with only three mouse clicks.
This robust data has been used to complete early work with
artificial neural network programs to categorize swallow
types and to classify patients at risk for aspiration and
penetration. This is really only the beginning as we have
also coupled HRM with fluoroscopy and endoscopy and
have added impedance in our clinical studies to aid in bolus
movement identification. We are just beginning a large
study to address the changes that occur with aging and in
patients suffering from Parkinson’s disease. We believe
HRM will become one of our most useful clinical tools in
the management of dysphagia over the next 5 to 10 years.

IL-3

Racial differences in the Development of
Dysphagia after Stroke in the United States

Department of Physical Medicine and Rehabilitation
Johns Hopkins University School of Medicine
Marlis Gonzalez-Fernandez

Dysphagia, an important sequela of stroke, is associated
with significant morbidity and mortality. Conversely, multi-
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ple studies have described racial disparities in stroke inci-
dence, risk factors, outcomes, and mortality. We became
interested in the relationship between racial background
and dysphagia because of the relationship both have with
negative outcomes. This presentation will summarize our
findings in the study of dysphagia by racial groups in the
United States. First we studied state level data (California
and New York) and progressed to national data (Medicare
Insurance Service Data) to clarify associations found
between Asian race and dysphagia in the United States.
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PRHFGEB L Sbhh, WA ORD Vv, PRI Y
BIATIE R L, WTOANOORK 4EN2H725 673 N (H22 4F
12 HBUE) DN, ZIARETH B, WISHET 51
AR 1 T CH B 72, FIZ 100 AL E2SFRiRIRGE &
BoTWLONHIRTH A, 4EEL AL, oo
F—HP—C 2Ly —ICHEME LTEHEL, @YY
VTIONDFTOEBERDEZED DO EHELETT-
TwWh, &EE LT, vy —FHBEHERKICD A
Wizd, ZOADBZOAS LLELTEBELTWITS X
I, EHWRIRREHIRL T EAX Y F2IToTWL T E
RO SNDL. L LEE, 200 By RS b <
BL, GEFHEINDOTTHIORBREDIZDbNS
BRI ENELL, VWIFE) ZLiEN) Tho 7.

WAT SN TV HOBA - BETRE, MRS X
5 BiE R IS & B BHEIKT, PIRL Cw 23 o
HREXFEFTHL., @TINE iR TH L7720, Mb
HIENTELOLMELI~3MTHDH, KRAOFZR
RIEH O OTEH, EFPORE,LSTELARAY ML, FHH
FAUTTEEZIT-> TV, EERNAL LTIE, MR
Z5 LT % 7202 R ORI T 5~ v — U R MR
D=y =T %7572, Fri b3S QR Z1TH
Bz s R EMEREZ T vy 78¢5 X)L T
L. WETRREICH LCIE, &, B, BEiv Y-, %
FEE R C R ABEEMNICERLTWA., 7 ek L, W
TREZKHE LWL ETIE, REDWHIRME D
BRI RPER D, Fr7<vrA—Yy—%@ L ClifEr
WAHEIIZL, &RTHDLLEIICLTVAS, $Ei S
NDHEEHBEN L V20, BIEIEED LW THE
BT EEDTHOBET, ZEALEDITITHE X
ETTIVICEBERHEHOT v — TV EITFoTVnS, &
DIZHAR & o2 B LT, FRth e ALt OIRILHERE
LN Fzv 7 LTHEH->TWD.

COX) RIEHETo LT, B W TREE
ENZEND TRERL, HihaeL2atE80 kb
L, KMz d BRI ERERZHATIEICHLTD
MAEICE->T, IDEOBWEBER %NS LI
o TWwah, 5k OMIBOEBEMERH & HICL T,

HEEFHEL > TS HO QOL I LA HiFLLEL T
LEND 5.

SY8-4

HE - HBHRICHTBER - WT, REOHE

T 57 AR 7 2 P AL
HasE— A

BRI AT 27 5 7 T A DB O HPAZERT T 0 # 150
EQREY 2 B O E R 2 12 o ATk L
TWw5., MHEEEEM (EEEZ ) =y 7) O X5 I2HIE
iAW A5 ZFEICERBRE L TV HEE D V.
TP HE T 3 s 2 20 L T B EES B B M U
CY 75— a U6 ok —AarwETH S, HARY
NEY T—3a YEEFEMEIZ 4N, 2RI 1
%, BIEHT) NRBRIC 2 44, i ANPGRS 1 TE
L%, SRR BT 13 T B o> AT FEik o0 B 7 H
BRI D WA, & SHAEC S AR I3 2 R R B
DOIE S E A IITEA TV S, BAEITD 20 FEEEsEe s,
THETREEIHIE LT E 72D WRHEM TH - 72, HEIL
EEH YN 77— 3 VIRROBALE TH 5 03B bE T
LR S O MBRICBBML TV b, BEiDd)
MUINATF =Y 3 YIRIZE 5 & BERERH B,
FTIA=T300 [E85L591hoTETBISDAE
HILRETARLTD &) SO HEBERE &Y 2 il R =
N o L ARSEONLVON] HEOMHKEZITE
EDBHBH. URAF—¥ a VICEEHEEE LWV 00
Beo> S RE L L ASER IR (SR LERli & 7 BN A A %479
WO ) NZF— 2 3 VICIZEERE L E S
NWEHIN TR L WIFEDELAEL 1 2R ONT
W5, Jiik e & B YRR 1A - HET O MRS
A%, SiEEELOIRERETDH > 72 ) REDIKIETH -
72035, SHEEEEIHMLZY, UNEYF—Ta
M RE S L QRIS THEEZ T 5. A LT
WS ik AT I B IAARET 22 L b H 5. Hilk
25 OFA - e T ORI L CUBE TR SRS T 5
CEFTLRFEBATETV R, LoFiEICLsE, &
£ HETREEICE LT [REICHRLZS L vohbh b
W] LEbhaEoZ ., EBLOMBME LETLFH
DAIRETMY MATOLHRT ) b b, FEEZE
THI S EMFIMZH L WL BEZHE L2 A,
B DM SRR DY A 7 BN E AR E NS
o2& AoN7:. BFHRNEDREY BKEN-720) &5
35252 Bl &) GBI TREEB L TE A o7z, AN
G THRESEAL COHRL TR wflddh o7z &
WEMZ R CHEICE O PN T o 2flb b o7z, HE
e Tld, HE - BT RRBIIMEL BT S, @
A7) == 7L ML CHTE A%



WL THESE T 2 LD 5.
&HL  http:/sdrv.ms/enge2012

SY8-5

EEICH I ZEBR - BTES
HE OB V) 47 A

BEICHT 2 ZHE

B AL 2 1) = 2 426
AT

(B8] HEBICBT A - WTREDOD 2 B OREE
FUIREFTETHY, HAE-WTINLEY T—v a3 Vi3
WK E REE AR, AIERTIEAFEIE O
BEN O30, ADL, QOL DK T LT & 7z £ - W R
DAETREIHN LT, HTHMFBEEFIHREZT->Tw5
B Y N OREICE D, B HET U
O MAZFT > THES NG 21T .
[ﬁ&]ﬂ%&i?%ﬂirﬁﬂ7uw/7ﬁﬁﬁﬁ%ﬁ
B - AT RBARIREEZ TS, < BBETH
E%EE(EKQRW,i e, A - WETREE), WA
5O TR ED, T THEHERIZ X 2 1T N
BT (UIAVE) 250, BA - e FIRE, AREOFb
2iTol. ZOHME I - AELEEHICB VLT,
SHOAMFERLYNENIZOVT, ¥ TRV v —, K
PR, FEM, FHEAEL, @y ey (PT-OT -
ST) ThikL, KA X 2B EEZIT-7 .
[#2] VELR®20114E10 A oERER X1 HicT
V¥ — 835 keal, 72AHE 248 g Tho7z. FIRIRIIZ Y
£ 150 cm, K 45 kg, BMI 20.0 kg/m?, IBW 48.3 kg T
H o7z, VE TORHMIE, EWRRANEELF. W R,
MBI 3 LB BT b B 7%, TR RRICHIED ) & v
IFTRE ) RBEIIEM LT, HHAEHRNO R WE
MCTEZELA, AETEEERICOVTIE, BEITEE
L7 B & #9285 & 800 ml/kal/ HH% G- L, #EIIEH
HEObHLET, 1 HIZZ AV F— 1146 keal, 7-AHHE
3Bl g kol WHRINEY TIIHBEOBKTAEL
o 7298, ‘)—@?EH‘ZM&EL# ABEEd, BT
AR ZEAT > 72, TENANOBEDIAR D S o7z, FE
%f%ﬁtﬁ%%_Dofﬁ$KWn5%ﬁ%%%ﬁw
3 AOEPCRERIIBIOEREIHZ -2 LIE), 1H
T AV F— 1284 keal, mAHBEB27g L%o7z. AN
WOLAWENNOBDAARDBA L, I—7 NV, 7Y VD
FZBROTZ v F— - HEARVHARSGNS L) I
o7, ADLIZ20114E 10 AR TIRBITAIZ L AL TR
BWIREETH - 724, 201241 AE X D U IR RIBIZIh]
E23A S N TH] & ’iéiﬁ’I“ ol SRk
A — Rl L2 IC e o 72, $A550S D
&%L,%ﬁ#%(ﬁbﬂ%ivaﬁot
[ZZ] 4O VEREICBT2EEREOFMICLY,

HIEfmE T ) &k 16 (3) @ S1-5404, 2012 S23

AHDPBIZ 2 B, BHIC X 2RI DB R 22
&T, RKRFREOPLH L BERNOEY 5§ 5 BRI
b, BRORKIMHL ) —OHIUIO LD 5722 L3,
B BT ) MIBWTHRERIL 272, GHRESHICH
NDZENOFEMETI &ML LS, &M - PR - @
Fr)NEy O E & EE - BET U O AL TEICD
VTR 5.

R AFREE

SIM-1

AErsERZZEDRTEE, BNSALL

EoBICEZAR TN ELR S E W &] —#KE
ICBTBER - WTREEOHEMNME—

PROBUREFRAERE O M R RE
PR ERR
FEMEAF, R A

TEEEARS— FAzbid O faEXS] ZEIiCHA
BEUORELTVET. LaL, Bakds, WMERIZKS
RS2, N—F U VT EOMRRETRE, SADKKE
W, &2 VIERBAEOKEKIN 2 &L, HFLARD L
NTERL D ET.

ZDEHITERZVIKAZY TE R holzlFlZ, £
T, FNRBARABON? HHVIEDL LB WIEL LD
PP OWTHEY R BW 222 LErH 0 3. b L,
BAHWHEMED D DO THIUL, HlE-> THETI LY 2 &
B R EZ T LLERHLTL LS. EHED, B
#E - RTINS, B [HMhSERLIEE2HZ 5]

e ET.

T, dL, O0LAERLZEPNMERTETHL LD
Mol &2, btk tzEZzNEiw
DOTLEIN? AHIZ, HOLRVIREATD LBHANE (7
WY NA T —3H) OREMOr — A Z2HWT, KFEHH
BOREAOBLE, S SIIIERBLED LA T, HART
UNEY OEMREDT; £ 727 TR, HROBEE LB
ERTVWELWERWE T,

PED NOBUTEIMD — & & 728> T FE 3. JRMAE
DPTYH, ROBESENT VYN T —dEiE, KR
% EWETREEAHBLL, B &N TR KM
L’om’c%i&b)‘hi‘&%tﬂfgbi@“ T, NFALE

INZRRIER RIS, BRI >OTLEIH»?[IE
/w‘:’) B SARNIEERZLATVZDOTL &9 H.
LLALAS, FReRHEZZATHZOTREREZNOT
Lxo2? lIEAL ) ICREDOEZIERAOREZEDFLE
ERMLLTWADTL X942, KESMUbDIZ, T
DOTLES>TEIVDOTLEI A ? ]
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(72 2 OTHWBETTHAPSLERTHLY] v
RER N EL DXL, HDHVIE [ARLILZIMEL
TOHENE) | Lo ZOnSHERLZEORY S Z.0
OB S, TUOEDHWIZOWTERE —fICE 2T
WEnwEBnEg,

Z LTI, BAYEZIZLDELT, HSTHSDZ
FAEBRIZOVWTHRD LI E (ACHRE) #5205 T
ERL o TLEIMUDOLL DIRFEDDH Y T, Zok
IBRBEAMAT, TAFDI L%, HOTHRDL I LS
T&59bI, HFHEOMEKEMERIZOVWT, ~FEEZ
THDL ] 20 FRHER [RAOMUDDBFHV] 1229V T D,
M TAIZVwE RS

SIM-2
RIS H 12 BR - BT REOXME

R
N

AEARINC BT 2 A - W R 5 A PR A M A
b—Z LT, HRICHDZERERE L T—hRRFEERA
s MWE-AN
1 ek olREEZS

LM E D ITHAWEFTH 205, WHEIHL DY
HEi3H 200, BEIHHORKEE STV BB L,
HERFLRITIETFES B o 2 NIARFERIIR LD, %
Fo 2RI THERBIFRIELOAVENI L DE
73
2 FOEZHRFEOHEF~NOT Tu—F

L, BESE, BRSO 52w F
HERRY, ZREZECYTEDL LV, ER=BG G0
) (aEH) Thhs, ThICLY, FERENAEE, Ha#
TENDEERTET .

3 WROMEZZZD0DORRE 22 [EBRE DR

RANDY) A7 Zh/MRICT 5388 BHRREHMALLT
DO EFEE), WHETL2EE v 7+r—AF-arvk
YN, RAOHCREMEZHRT 5 L) v — Lzt
WZHRIR Lo ME % s 5.

4 FAEREICOWT
1) ARV, X5 VwE W) BERIZOWT
ARANOHWIEE LD D ICHD D L)
(2) ANRSHD, REEMATLHEVD
AR DFT 2 &, RHEE OFE

5 WETREEIZOWT
(1) EXRZZEIEHRED A, [FE] & 17
HlzonT

(2) ERDZEPAOTEEE DRER
6 (BB ELE] OMER

PO TORDGL S [EAEE, Ee L TEHBE/Re

BHE (0% 0 EHEBR L7, AR %
W) 720, HEAGHERIIHIET S, AXbLnw) L
&, Lo, FRERTHL LTI, L
L, by, BB &2 THEATE S U
A, BEESHTL S, L22doT, AL I L L%
ABICHTo TR, Hhwv LIRS T 2 HARM 22 F kg
BIRBLRT, AXLEVH) LIRSS L W) FELR
WarZEeNTERWI LERDL., P AXLIEZEN
WA U2 CkiE s 7 59, F 72, HEOREGEEMN
WD eh otz TOBERT, AFE, AL ELEE
W, F TR W E MG 52 H 72 o TO R
¥ETHoLEVZ D, AT, JeblEmEd 2 BIcER
FTAREW, ERENEEZE TR, PhENEETELD
VBB D, T2 TRENTFHERLHBNIE, BRSNZFE
&, ATHLBHEOLIAZ R D DT, WMELREKRTO
BEWEEE IR A28, HLET, TETE=ZHTDH
LZENTEO THW] THs I LIEINW.

FoB RN RERR R G A E

TLA-1

BRENHTEOMREREICRIZTHE 3207
Area Detector CT % W\ /=MZEERASE X H = X LD
&5t

R R 2 KB REHE) NE) F— Y a
R

2R PR R E RSB N ) T = a VRS T
A

T EE PR iy A AR AP IR R 2 ==

“Johns Hopkins University, Department of Physical
Medicine and Rehabilitation

FiARE ¥, FHRE—2, IMEAF 2 SREFT,
KHEAR!L, SHER? BEIET°, R HALS,

Yr7)— S

[IEUSIC]  HET o6 F S GBI K e 23
RfTHbH. LrL, INFET, WFHIIAELLHELDFG
LTS L OB E —ITHSHHE S8 TBIZRY 5 Tk
e, FRMER ILARHE DB & 7 2 W T P OMEHHSH O 3
G (GRIHRTERASH, PPN, WRIHEE i) OB A A
Z AL, WERIHEE SN TV, 32041 Area detec-
tor CT (320-ADCT) &, #fFEdkFIC & - T 1/10 O
3 RICHEBM G EIERTE A, ZhiCk ), HEROTET
XREETH - 7-HE T O R SO 3 RITHBIZEASITRE &
o7z, FTCICHE TR OB O 3 HR ORI X
0, WET R, WEFRIE & AR ANISIZEREICHEL, ok
WCHEBEHZE L3 5 2 & 2R L 72 (Fujii 2009, Inamoto



2010). B SRR A A = XA R IRET B 121, A
OF - PR, PREOSLME L Vo R EBOME R ML L
WD, AW TIE, 320-ADCT 2 MV, ABLEAS, W
BIgH & il & L 72540 B ORI ARYEIC G- 2 % w8 % M
AL

[FiE] 5%, WA 26 2. CT EE ORI EE
L 72T (45° 15100 (W & A5 S 7o, I
PN 7 A (B% & AR &, Bo%viw) 2RS4,
Wit # oA CTHET 2 Biik X4, 320-ADCT T L 7-.
3,10,20 ml ® 3 AT = I L, BMMEIL, s T Lok
L7z, #gtk, 0.1 B IR 29 WEAHIC FRRERL L 72 (10
%/ 8) WifgE T, O3, W5, WIS (I
B, pitii, WEBHZE), UES BKOBEBELG, #T, Rk
M, BXOEHEmOMEEZFHIL, AR ThRLZ

[#%] 3ml 10 ml, 20 ml T B RO R BAIHIE D 72
XD o7z, wIhy, WE O L L%, Kk
TAZELL, TOBUESHK, REICHEFHO 3 H4hs
G S N7z, LA LEEIC X 0 Ao RIS E B 2k
BEE OEBIBIAG - AR TR RSB R IS 2 LA AR S h
7z. 20 ml Tl 3 ml (2 LSRRG, TFIRENOF)E
PHEICE T D, UESHEMAER L7z, UES BRIGHEM
WCHR S, FRREMAEL o7z, F72 20 ml TIEMEHH
FHEH 3 g & I THEM A FIC A L 7.

[ZE] AHORICL->THETHEEDO S A I ¥ 7 Rfk
BRI AL 5 2 L AURE N7z, UES BKBHIGE: o7
EE, AEWEICX o TEMSEVATNDREMAZILL,
Z OIS B UG L RR S N7z, F 22 MEIEB SRR TR
B OIRAEL, AU oD 8 7 BE A R Lt L C MRS B 80 % Fid
SRR EEZ OIS, EERERRE RN IZAEN AR S
NP o72Z ENLHEDNLETH L. KRBT TIE, 5%
LB RMWEH 2D, S8, WARTHBEOBRE %217V,
UES OB KR HEH SO F LR OEAL % Mt 3 % LEF D
5. FAERIC L 2BBOSEICOVTHREAVPLETDH
5. TS DEHIEI B 5T T OWHHPISH O R Y BY
R EMITEE, T THESIN TV RD - 72508
Bifil > A 7 2 OFRBE PO IR Z D D Z LN TEX 5.

HEEBET Y a3k 16 (3) 1 S1-8404, 2012 S25

TL1-2

FERRIFHRENE THEEICS 2 2FEICEHT S
1&Ed

VSRR N F—v 3 v E
PSRRI NE ) F— 3 VR
SFHWRL B Y N e Hifk

R AR LS T e ) N e ) T = a3 VR
SR YR Y N E ) F— 3 3 VF

6 i) 1Ly 2575 B R S AT

T R B YR
SILEPEHRRF ) N T — ¥ 3 Y

= NN e

MTRYL S, MRS, ke RELF 3,
ERINMEE, AIEET, bz, £ %7,

WPIgE B 18, ARIEFIE 0

[(EFE] FBeRIPUmEEE, RS MRS L E R
MAHL e Sh, #IETHBMERMIES T TR LA
REALIH L THIEL M ENTwS, LaL, EBEIC
AP G RICHE T RS2 X 23 BB SN LD, £
DERIIH S, TR, AR ClRIEEMPTR RS IC &
%W B E o S AR R R RO, WEERET AL
ZHIE L7z,

[3¢&R] WIFRMIRIEFR 22467 H £ 0 14ERC, xSRI
Btk (< ABE LI @R PURG i e 23 i 5- S 7z B
69 % (41~90 1%, 763+1425%) & L7-.

[Fi&] SEHIBG-1, 3 H MGG LT RAEME R T 7 A
b, SETAKRDAT A b, R A 5HI CHE T IREZ
S L 72, WETBEEISREGICIE, FEREME & SRR (SR
B E K @ §F A & L T Unified Parkinson’s Disease Rating
Scale (UPDRS) ®—i#fi&, JHRERHl & L CHE TR (VF)
TR ME T RE O e T BERE 2 s 1k, o8 LA L 7.
[#52] WEFREEIL 69 %4 134 (18.8%) 23D, #%
L aN72FHNI L) AR Y Tholz. FIEROHKS
XA 05~1 ml T, WG TOIRE 9 %, WS
Chl&kE o 2 MEHYS 34, SHMAES 14 Th- 7.
UPDRS 3 58HEHF 11.4+7.2, BHEF 64262 THo72. VF
WEIAERFIC 7%, 9B 5 AT ML 72, ENERE
i TlE, FEREREIC CINEPIFREE 28%, WHIESRS 85%, WMrUH{R
A 42%, FRME 28% THRW, WEIRIFIIZIHEERR % 75% T
RBOIZbOD, ZOMOF FILHERGE L. il
CEAERF, WP TIXAIL o DIHEE BRI 0.90£0.72
, 043+022 %, WHEE@EMBIERIZ 1.56=1.20 8, 1.30+
0.63 0, W T ST RIMARERNX 04721128, 015028 B
ERIERE DS R o 7o W REEEE (MO 1R 20.67
+0.27, 0.87+0.30, I J/74%0.64+0.32, 0.79+0.42 & 5
JEREDSVNE o7z, BETREZ RO ZHMIE2H~8 H
(13481 H) THotz.
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[E=] EEMPlMRETHLY AXRY) FrTid, Th
FCTORMII L TEFRICHE FREIBEL TV, 20
PR EA 05 ~ 1 ml OMEFERG- THRAL T LR,
PR OIEIRDEBIE L 722 L IZERTREZIETH
. VE % 5 I3 SEA] (e T 12 B9 %8 E) & IE IR L
TV REMEAR S 7z, FEERIPUR AR EEIC X 2 e TR
EOFEART & LTI RIBUR R 3E & FAR I SRR iE
WA Z N5, L Ladss A modEs Tl T REs S
L2 ERIERDBIES 5 Z L I2onTid, MEicx
N R =783 Y ROEHERAH OBIELR LAE 2 5N D H
Wi MG DL ETH 5. ARBRE AL T A I
AR OGN 725 TIIPETH > THHTREES
ETIEDBDHALILELTHICBVTBIRELDLEED
ns.

TL1-3

AREESEECH T BEERIDWET

RO R} R R AR A i A B
2 R BK 2  2B Jee  oe  T JEE B v H9

S RARERHREYNE) 7= 3 VF

U AL B AL R K 5 e SRR I VR4
SHAEE Y, PR, RHEDY Y, AR,
FRET-2, B EBERY EET Y, RERF—HE e,
MEHIET 1, SWRBRIIF 1, JEUFH— 1, hAKREE—4,
ANINZETES, Rk !

(B8] ARWFZED H X OIS B3 oflar, WRfzicBir
LAl TEEORHAEH L NITEHI L THS.

[FH&] vEICToEA (AR, %8 mm X 5 S 4 mm)
DOWE N % FFM L7z IERS B 25 Bl et e L, BHH
I IRAS L7z, BINRT#2 I VE 217> Tz, Bk 21
B, Mk 4 B, FYER 64+ 14 7% T SR RIES 14 61,
TEE 1181 CTH o 72, #iaT VEIZEY 2.6 1.5 HEG, itk
VF I3 19492 HRIZAIT b Twiz,

[fER] SEA~OXEY AR D AHN 25 BB 235 H]
ZREE TRYADA, MifE T 11 BICEAIDITERN
b L AXMHBEPNICERS L AL D AD o7z, Tk
RIRES BT L% 14 B 4 90, HRES G 11 Bk 7 B2s% D
RO dro Tz HHATEE (4 6140 Bl & EUIERER L
A3 BIH 10 61) IZBWTHEY ARTFETHD > 72BlOEEIZ
HEEEZRD: (Fisher OEHMESME, p=0.03). W
TR SERAAEICE Y A TN S T TICHE L 221
T, %EVARDTRETH - 72 14 FI B CTHRTIE
11031 (1~2 M), ik 2416 M (1~6M0) TH
0, MRS B THREICHE T A% - 72 (Mann-Whit-
ney Mg, p<0.01). W TSR @ 56 VE 12
BT 2 Wl T S o SERI E 1S 25 BIlC DWW T, LI
M 15 B, WREEZEA 4 61, FUIREE 16, BESHITH 7.

FEFH O FALE AT X, 9 BTN, 2 Bl AR 1T
14BN fETH - 72, Oral Transit Time (OTT) & Pharyn-
geal Transit Time (PTT) : 3% 1) AABRAWEETDH > 72 14 B
DWT OTT & PTT 2l L7z, OTT dfini 1.4+1.1 8,
MHET 3531 THY, WMEIARICE,I -7 (Mann-
Whitney M5, p<0.01). PTT 3#rAl 0.6=0.9 8, Mk T
3344 THY, MEIAREICEDL -7 (Mann-Whitney
Mg, p<0.01). OTT, PTT & HIZHEESHA:, sk <F
BAERRD LD 7.

[Z==] 4HF%E T3 256 B 11 Bl BF THEH 2 il ~%
Dikdhehotz, BEDEIZEALAREY =4 & Tl
DIARDBTETBY, SEANIIFICHE TREERIPEEEZ S
Nz, F72, BEFETREYADLBITH Y 2.4 ROHET
MEEEL, BHWETAEEEE 2. SERAORIEIC
DWW CIENE T RIS OMEMNICERE 3 261035 72 7275, MR
ERIERATHHL D0, HEFRRIEOMERSLE L Z 2
7z. OTT, PTT @A ICABICIERE L CW7zAs, OTT 2%
MR LZZENE LT, SRl caxiwn, Mkl
LRI T & TARME BT NERL v, FEHIDIEEICA
DAt & o ZHREHBRIF SN2 PTTICOW TN EEE
FlMEIHZE A, FLREG AR L, B0 0 | R AT
Mozl ENEELLRREEZ SNz, itk e
#E D AARDEALIZ DOV T SHITFTFMI L T & - nwe %
Z7z.

TL2-1

HEFEREICHTZER - BRTEEOETCOE
FAsH, SEET & DREEM

AR Bl B2
BRI

(B8] EXHoOEIIIHE, W, S6Eik & opERk
RICBWTEER&EZHo TV A, MRGRETIE, W
KT, MiZés, SRy EIR 7 SR RN E LT, T
MR RE DB EZ X 725 2 £ D%, LA Lad s, Rk
BT O EREE R EOREREBET LI L1
TETYH, ERWLZFMZISEITIEALITOPRTEDS
3, COREOIVERE OB IACT ASEIE, INEHGE o R
EIEBEZRIZLTCOVANT LRI > TRy, K
WF7ETix, 9, Parkinson#i§ (PD) ZDWT, [IEPASH
NEFE, BLUMADOEBRIHEREICL>TEDLHITE
LT 29 L7220 THET 5.

[M&EHE] w5, AT 223GHEED OSBRSS
T 52 LOREISONZTHERTE (young #) 11 4,
R (old ) 2044, PD#E 174 L L7 PDICB
W, FRAERRE & BB ICHEo 2 wE L L, 8
ISR oM, 2 J 07 VS P I 5 2 08 2 ) L
7o BB DE NN O LB I - 7-IRET, KD IT



VS L-L D8 HNOLUSHS I ZrI L7z, &
JEOWEICE, HEMESRZ AL, $ERE s, EALEEAL
DEHIT, HNFICH L TRRONTHEELLZEED
RRKEEZLE Lz, WEEE I3 mfr- 7. RIS
PASET), 25w KEEDOFHEZHE L, PD #EE
young, old # & O RNIHEDH 2 N L7z, -8B T
DIVEMRSHT) & HIEOMHBIBRICOWT HMET L 7.
[(#R] MEkciE, HEd, SRmEomiEe bic, 1E
PgHT, WIEL DICHBE LB LELZRDI-DIC, B
B &2 IR Z AT o 72, mHEE, BT young BEE B L,
PDHCTHERKT 2072, LEMIIE, THEICE
WCPDHECTHELRBKT 2072, [UEHSTETEOH
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LR AR AT KRR R ) N T a v

R
R IRRE AT KB N Y 5= 3 3 VIR T
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3Johns Hopkins University, Department of Physical
Medicine and Rehabilitation
4 JHE DR A A TR A R R R IR 2
AR 1, FHER—2, SRHFAT2, INEATT?
RKHEARY, WHAER 2 GHEK T2,
Jeffrey B. Palmer?, B T4, K HANL ¢
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PEDME < BRI 22 WE T R o B RE A SR - ST X,
WEBEPA S o> 3 G (RTHTTRE S, HRTPISH, MEIHE X
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W™ & BGG S, 315 MR Lo, Mo acs
Aquilion ONE % V>, g PlIZ B IR & SH AE £
T160mm & L7z, Hohzdks— 525 0.1 BT
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The effect of age on pharyngeal swallow: Kine-
matic analysis using 3D dynamic Computed
Tomography

"Faculty of Rehabilitation, School of Health Sciences,
Fujita Health University, Toyoaoke, Aichi, Japan
“Department of Rehabilitation Medicine, School of
Medicine, Fujita Health University, Toyoaoke, Aichi,
Japan
SDepartment of Physical Medicine and Rehabilitation,
Johns Hopkins University, Baltimore, Maryland, USA
‘Department of Radiology, School of Medicine, Fujita
Health University, Toyoaoke, Aichi, Japan
Inamoto Y!, Saitoh E?, Shibata S?, Kagaya H?, Ohta K!,
Okada T?, Ttoh Y?, Palmer JB?, Fujii N*, Katada K*

Purpose: 320-row area detector computed tomography
(320-ADCT), a new evaluation tool, provides three-dimen-
sional data and accurate quantitative kinematic and
morphological data for the evaluation of swallowing. We
previously reported that consistency and bolus volume
affected the timing and duration of swallow using 320-
ADCT (reported in 15th and 16th JSDR). The purpose of
the current study was to evaluate the effect of age on the
temporal aspects of swallowing with this technology.

Methods: Twenty-three young (24-39yrs; “young”),
twenty-nine middle-aged (40-59yrs; “middle™), and fifteen
old healthy volunteers (60-77yrs; “old”), total 67 volun-
teers were evaluated with 320-ADCT scan while swallowing
of 10 ml honey-thick barium (5%v/w) in a 45° reclining
position. 3D images were captured at an interval of 0.10
seconds over a 2.90-second duration. We then tested differ-
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ences in the onset, termination and duration of hyoid
anterosuperior movement, velopharyngeal closure, laryn-
geal closure (epiglottis maximum tilt, laryngeal vestibule
closure, true vocal cords closure), and UES opening for the
three age groups. Also we tested the differences of the time
that bolus head reached to Valleculae area (VAL), hypopha-
ryngeal area (HYP), and esophagus area (ESO). This study
was performed with the approval of the Institutional
Review Board at Fujita Health University

Results: The sequences of events of young and middle is:
1) hyoid anterosuperior movement, 2) velopharyngeal
closure, 3) UES opening, 4) LV and TVC closure, and 5)
epiglottis maximum tilt. The sequences of old is: 1) velo-
pharyngeal closure, 2) hyoid anterosuperior movement,
and same as young and middle after 2). Compared to young
and middle, for old adults, onset of velopharyngeal closure
was significantly earlier and termination of velopharyngeal
closure and three events of laryngeal closure were signifi-
cantly delayed. The velopharyngeal closure was signifi-
cantly prolonged, as was the duration of three events of
laryngeal closure. Onset, termination, and duration of UES
and the time that bolus head reached to VAL, HYP, and
ESO did not show any variation among age.

Conclusion: Our results confirmed that timing and dura-
tion varies with age, while some events such as UES open-
ing and bolus transit remained constant. Older adults
exhibited earlier velopharygenal closure and prolonged
closure of velopharynx and larynx even after the bolus
finished transit and UES finished opening, resulting a
longer pharynx phase. It implied that older adults showed
longer pharyngeal constriction. This may be a compensa-
tion for the general structural changes with age. Further
study with concurrent manometry will provide more
information.
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Effects of viscosities on swallow initiation and
swallowing—breathing pattern

Department of Special Care Dentistry, Matsumoto
Dental University
?Division of Oral & Maxillofacial Biology, Graduate
School of Oral Medicine, Matsumoto Dental Univer-
sity
Koichiro Matsuo!, Soichiro Kawase!, Nina Wakimoto!,
Kazuhiro Iwatani!, Kazushige Isono!, Yoshiki Watanabe!,
Yuji Masuda?, Tadashi Ogasawara'

Objectives: When eating food containing both liquid and
solid phases (two-phase food), the liquid component
frequently enters the hypopharynx before swallowing,
which may increase the risk of aspiration. For liquid swal-
lowing, viscosity is known to alter swallow initiation and
the coordination between swallowing and breathing. We
tested whether the initial viscosity of two-phase food would
alter swallow initiation and breathing-swallowing
coordination.

Methods: Fiberoptic endoscopy was recorded while 18

adult subjects ate 5 g of steamed rice with 3 ml of blue-dye



water. Liquid viscosity was set at four levels by adding a
thickening agent (0, 1, 2, and 4 wt%, respectively). Respira-
tion was monitored concurrently with plethysmography.
The timings of the entry of the leading edge of the food to
the valleculae and swallow initiation were measured in rela-
tion to respiration. The location of the leading edge and
respiratory phase at swallow initiation was also identified.
Results: With thin two-phase food, the leading edge often
entered the hypopharynx before swallowing, but, as viscos-
ity increased, the leading edge reached the epiglottis signifi-
cantly later during chewing and was higher in the pharynx
at swallow onset. Most swallows (175/178) started during
expiration with all initial viscosities. The interval from the
start expiration of the swallow respiratory cycle to the food
entry to the valleculae or swallow imitation did not vary
among the viscosities of two-phase food.

Conclusion: This study uncovered that the initial viscosity
of two-phase food significantly altered the location of the
food at swallow initiation, but did not trigger swallowing
nor alter temporal relationships between breathing and
swallowing. This implies that two-phase food may expose a
risk of pre-swallow aspiration in dysphagic individuals with
a weak airway protective mechanism.
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Activities of hyoid and pharyngeal constrictor
muscles during swallowing: Analysis using a 320-
row area detector computed tomography (ADCT)

Department of Rehabilitation Medicine, School of
Medicine, Fujita Health University
Yoichiro Aoyagi

Activities of deep muscles including suprahyoid and
pharyngeal constrictor muscles have been very difficult to
evaluate by conventional neurophysiological methods. It is
generally accepted that sequential shortening of muscle
length represents muscle activity in concentric contraction.
Newly developed 320-row area detector computed tomogra-
phy (ADCT) allows a quantitative kinematic analysis of
pharyngeal swallowing. We analyzed sequential changes in
muscle length of hyoid muscle groups and pharyngeal
constrictor muscles during swallowing using a 320-ADCT.
Healthy males were evaluated using a 320 ADCT while swal-
lowing 10 ml of 5% barium solution. Three-dimensional
images were captured at an interval of 0.10 seconds during
swallowing. Changes in the lengths of the stylohyoid, digas-
tric, geniohyoid, thyrohyoid, and pharyngeal muscles as
well as the position of the hyoid bone were measured
frame-by-frame and compared. Initially, an onset of stylo-
hyoid and posterior digastric muscle shortening was
observed. Shortening of these two muscles and upward
movement of the hyoid bone were approximately
synchronized. After 0.2 —0.3 seconds, an onset of the ante-
rior digastric and geniohyoid muscle shortening was
observed. Shortening of these two muscles and anterior
movement of the hyoid bone were approximately
synchronized. In concurrence with complete thickening of
the middle pharyngeal cavity, opening of UES was
observed. These results indicate that the overall sequence
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of muscular activities during pharyngeal swallowing
remained constant.
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Electromyography of Swallowing with Fine Wire
Intramuscular Electrodes: Activation Sequence of
Selected Hyoid Muscles

!Johns Hopkins University Department of Physical
Medicine and Rehabilitation
Haruhi Inokuchi!, Palmer Jeffrey!

Purpose: Few studies have reported the sequence of acti-
vation of the muscles of swallowing in healthy human
subjects. We examined temporal features of selected hyoid
muscles using fine wire intramuscular electromyography
(EMG).

Methods:
thin liquid, cookie, banana, and tofu during videofluoros-
copy with EMG of anterior belly of digastric (ABD), genio-
hyoid (GH), sternohyoid (SH), and masseter (MA, with
surface electrodes). Onset and peak times were measured
from rectified and integrated EMG. The GH contraction

13 healthy adults ingested 3 portions each of

was highly reproducible so its onset served as zero refer-
ence time. Data were analyzed using repeated-measures
ANOVA with Bonferroni correction.

Results: With liquids, MA, GH and ABD contractions
were almost simultaneous but SH was later (Onset: MA =
—=0.035£0.26 s; GH=0+0 s; ABD=0.014+0.16 s; SH=
0.19£0.23 s; p<0.01; Peak: MA=0.28+£0.23 s; GH=0.29 =
0.11 s; ABD=0.27%0.15 s; SH=0.46+0.21 s; p<0.01).
With solids, MA contraction preceded GH and ABD; SH was
last (p<0.01).

Conclusion: The role of the MA differs between solids
and liquids so the variation in its timing is not surprising.
The synchronous contraction of GH and ABD was consis-
tent with their role in hyolaryngeal elevation. The SH
contracted with hyoid descent. The consistent pattern
among foods supports the concept of a central pattern
generator for pharyngeal swallowing..
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How is dysphagia evaluated in patients with
Parkinson’s disease?

Departments of Neurology, National Center Hospital
of Neurology and Psychiatry
Toshiyuki Yamamoto

In recent years, many patients with Parkinson’s disease
(PD) who receive levodopa therapy are able to maintain
independence in activities of daily living even 10 years after
the onset of the disease. However, even high plasma levo-
dopa concentration cannot improve dysphagia in PD
patients. Dysphagia can influence the prognosis of PD.
Aspiration is reported to be one of the major risk factors for
pneumonia in patients with PD. In our study of 90 PD
patients, the cumulative rate of pneumonia onset for 2
years was significantly higher in patients who experienced
aspiration (45.8%) than in those who did not (3.2%).
Although videofluorography (VF) is useful for predicting
pneumonia and for evaluating the swallowing function in
PD patients, it cannot be performed repeatedly because of
radiation exposure. Further, selecting subjects for VF
examination according to their awareness of dysphagia is
difficult. In our study, aspiration was identified by VF in
15.8% of PD patients who were not aware of dysphagia,
and no aspiration was identified in 50.0% of PD patients
who were aware of dysphagia. Therefore, conducting
screening tests for dysphagia in PD patients is necessary.
We interviewed 69 PD patients about 20 possible symp-
toms of dysphagia. The results of these interviews showed
that 18 patients who showed aspiration during VF could be
significantly identified (sensitivity, 0.72; specificity, 0.90)
by using the following 3 questions: “Have you lost weight in
the past 1 year?”; “Do you cough when taking medicine?”;
and “What kind of symptoms do you have during meals?—
regarding poor movement”. In addition, we evaluated 61
patients with PD and found that 15 patients who showed
aspiration during VF could be significantly identified by
using a Swallowing Disturbance Questionnaire (sensitivity,
0.78; specificity, 0.85). These screening tests could also be
a useful tool for the detection of PD patients who are at
risk of dysphagia.Furthermore, we developed a magnetic
swallowing-detection system (MSDS). The MSDS is a nonin-
vasive device that can be attached to a subject for monitor-
ing larynx movements and deglutition sounds during
swallowing in 1/100 s increments. Thus, for developing a
treatment strategy for dysphagia in PD patients, it may
beimportant to detect abnormalities in the swallowing func-
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tion before additional clinical problems occur.
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Cortical representation during oral and pharyn-
geal transport in solid and liquid boluses

International University of Health and Welfare
Isamu Shibamoto Ph.D.

Purpose: Cortical representations of swallow in humans
vary by bolus type (Shibamoto, 2007). We investigate the
cortical activation areas during oral and pharyngeal trans-
port phase in solid and liquid bolus.

Methods: Twenty-one healthy adult volunteers partici-
pated in this study. Each subject was asked to swallow the
test materials with fMRI recording. Each swallow attempt
began with an 18-second rest period followed by a six-

second count down as swallowing preparation, followed by
a six-second window for swallowing (Tanaka, 2006). Corre-
lation statistics and image registration were facilitated by
the SPM99 software and implemented in the Matlab v.5.3.
A statistical parametric map of the ¢ statistic was generated
in each voxel. The activated voxels were analyzed for
uncorrected height with the threshold at a p value of 0.001
in each sequence for each subject. In order to complete a
group analysis, a one sample ¢-test of the raw data from the
subjects (p=0.001) was applied for the sequence of the
study.

Results: The regions of the precentral gyri, temporal
gyri, and cingulate gyrus were activated during the oral
transport phase in all bolus types (p<0.001, uncorrected).
No cortical activation was observed in solid bolus during
the pharyngeal transport phase, however, multiple regions
of increased brain activity were observed in liquid bolus
(p<0.001, uncorrected).

Conclusion: The cortical representations for swallow are
variable by bolus transport phase and bolus types may
explain the variable responses in swallowing performance
we see in patients who evidence oropharyngeal dysphagia.
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The Corresponence of Parameters between High-
resolution Manometry and Video Fluoroscopic
Swallowing Study during the Oropharyngeal
Phase of Swallowing

Department of Rehabilitation Medicine, Third Affili-
ated Hospital, Sunyat-sen University
Zulin Dou

Objective: The objective of the current study was to evalu-
ate the correlation between the pharyngeal constriction
ratio (PCR) and Pharyngeal maximum pressure, Upper
esophageal sphincter (UES) opening size and UES Nadir
pressure.

Methods: Swallowing function was examined using Video-
fluoroscopy (VFSS) and High-resolution manometry in 24
stroke patients with dysphagia. PCR is the pharyngeal area
(including residual bolus material) visible in the lateral
radiographic view at the point of maximum pharyngeal
constriction during swallow divided by the area with blous
held in the oral cavity. UES opening size is the widest
portion of the bolus flow at the level of C4—-C6 by drawing a
horizontal line across it. Pharyngeal maximum pressure
and UES Nadir pressure were measured by manometry.
Spearman’s analyses were used to evaluate the correlation



between manometric and fluoroscopic variables.

Results: Increases in pressure wave amplitude were signifi-
cantly correlated with decreased PCR (r= —0.849, p<
0.0001). Increase in UES opening size were significantly
correlated with decreased UES nadir pressure (= —0.609,
»<0.0001). Certain VF'S measures were significantly corre-
lated with measures of pressure assessed with manometry.
Measures from VFSS may be deemed sufficient for deter-
mining pressure-generation difficulties during the swallow
in patients who are unable or unwilling to submit to
manometric testing.

Conclusion: The utility of an objective fluoroscopic meas-
ure in assessing pharyngeal strength and UES relaxation
function when manometry may not be available or possible.
Pharyngeal manometry complements the modified barium
swallow with videofluoroscopy (VFS) in diagnosing pressur-
erelated causes of dysphagia.

Key Words: Deglutition; Swallowing; Videofluoroscopy;
Manometry; Correlation
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Outcome of swallowing rehabilitation in stroke
patients in Srinagarind Hospital

Department of Rehabiltiation Medicine, Faculty of
Medicine, Khon Kaen University
Sujitra Saentaweesook

Background: Stroke is a major public health problem and
it is the fifth leading cause of death in Thailand. Fifty
percent of patients suffering from stroke develop some
degree of dysphagia which can lead to further
complications.

Objective: To determine the prevalence and outcome of
swallowing disorder in stroke patients in Srinagarind Hospi-
tal, Thailand.

Study design: Retrospective descriptive study.

Material and method: Retrospective review of 114 stroke
patient medical records that had been admitted to rehabili-
tation ward, Srinagarind hospital during January—-Decem-
ber, 2011. A total of 95 medical charts met the inclusion
criteria.

Results: Of 95 records were the subacute stroke patients
(onset duration less than 6 months) with median onset
admission time 26 days (IQR 4-61) range 1-168 days, mean
age 64.6 (SD 12.5) range 37-89 years old. The most
common causes of stroke were cerebral infarction (70.5%).
Dysphagia presented in 48.4% of patients, with median

score of Functional Oral Intake Scale (FOIS) 4.5 (IQR 1-5)
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on admission and 6 (IQR 5-7) at discharge. There was
significant improvement of FOIS at discharge (p<<0.001).
About 78.3% of patients showed improvement on FOIS
after rehabilitation. For those who had swallowing problem,
84.8% received swallowing rehabilitation which included
oro-motor exercise and compensatory technique by occupa-
tional therapist (OT). Only 19.6% were treated by OT and
speech therapist.

Conclusion: The study revealed not infrequent prevalence
of swallowing problem in stroke patients. Swallowing reha-
bilitation conducted by OT showed a positive effect in the
treatment of swallowing problem in stroke patients.
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W27 ALK O UEE & o B L C & - BB o M
W FOIREICH > 72 b D% HHT 5.

5. B XVEY T akizAERE w0 5H. SHICHEE
KRB L 72 EHRTAER T LRT 5.

A WETREEISER T2 [BK], [ERMErE%], MK
KAg| HOV A7 BROERAIS, M4 OBAERRIOL T
T, EBRLSZEZE LM FREERE TR %2 & TILNg
Zol&L, MEE, WET D RFICRY, RIBIREOMERS
HFHALND.
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HARANDRROE 4 fL3Hi%TH 555, HlEIZBIT5
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Inglis 51, WiRIGMEICIE, e S 7MW ofE X b M
WORICBBARERNZ LR ME LTS, EMWLES 7
W&o THBENMRE S MA3 52 LA T, ZhIZX
0, BEAROWD, WMEOTIEOIH, X 5IZIEMi%kic
IBERPMEPT LI EPMEINRTE, ThET
FA7=BlE, S F V= v 7 AV AT TS L5 g

PRI T 25000 2 3 1 & A C, BRIRIGH O T REPE IS D W Tl
AL T&7A REEIL, FEIKBE A Y E—5  AFHIIC
X % DEPIM (DiElectroPhoretic Impedance Measurement)
EERIGH L7230 T, #5ml OREHES L OEHBTF v T
REEIIEY P LTRSS ¥ 2 3 8MED A TRIE ARG S
N, LCD I EMRPLRENL DD TH L. WhiH
RHBTOBZITBVTIE, HOA, LIENOBRE % MR
T 570D AEDFRTHAT A B VAP E W, 22
T, INLORNREDOINENERFE L MR 5720120%, W
FECIIENRSEEZ IR L, TEr 7077 Y2 REL, W
A 7, RSy TREGEAY v 72K B0 T
EEELZTNE RS RV, GREr 777 v 2 KEL
FHiT 5 720121%, WEEOUENIRR Z LT 2 LED D
LEEZ L., Er 7T OBOEIIE, FERIZH72) w5
FHOLNENHREZFHIL, ZOME2IEr 777 V1
s, CEr 72 £ L, TORIEIREZMHREL, £
DIRERETT T T VI EES E o7z, PDCA YA
WMCHI S 72X 7O Y AT AHHER SN D, AR D
O 5 THRAITWE T E 258U, ET 7T OE 2T
5720DIDYAT AEFERTHIIHI=NVHHTHL LH
ZAbNA. Kt IF—TIE, REEDOFEREHRILHDE
BaxBRLT 5.

LS-11

[320 5| ADCT #*H 7= 5 T Hk TR 5 |
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M5 RE (0.5 mm 34 boxel) & {3 X X KFE 5 ffGE (5
HERE 10 frs/sec) 2 AT A MFEFTO CTHETH L. HWT
W2 2 JHB K & SHE AT F T 160 mm #iPH 2 1 []iiz
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XA, BEREEEEZD OO0 [ K] BE
[ZDWVWT—

PACK AR A B o 2 WF FER 1 2 2 50 i
T i
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DYGEIZAHMTH B, BUE, MEESW % BN S & 5 EHi
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B, LLEDS, T DGEEEDS IXEIEH A
, MoV L OME/EM 2 EOMETE VLA D
HhH. FIT, A, WREHIBC X B MER W % F)
AL, MERWEEREE QT B2 T LT, R
WS 436 BB IZ R AL T X C IS T v B 2%, BRI
JE 2 B H DIEN TSR LT3 A & LT OIEHT
. FIT, ) FWHBEICH L72E 25, BEWREIE L F
SEOMERL /WA SN RE I 2., MRS DL E o> RN 72 ML
SWEMMETELZ LMD, 9 FRIINEESWEFHED 720
WCHHEHEEZ TS,

Vb, 9 FmR) ZOERsRE 2 #4592 ECHETH Y,
G ORHEHEFHC D BERKE L Ebh 5.
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S
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[FHi&] FFBENCgEs 7455 — 2 (BEN Oral Care
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HVRIEERN, SRERERL, SR, EESRRE L, BRRMAE
fili & F AT TR S A, BEN OCT IZIBIFBHEC 15 JHH 2>
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WEIE s 7 I ADSLBERIER %2 BT 5. AAD LB RIE
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BERFAIC HD SRR R Ty 7 O R/ T RENT R & V.
MBEld 2008 4E 5 AL WOWES 7F — 203K BILTHY,
PEFili, FAEM, SihEdt, ikt AE L chZ M 1M
fToTWwWah, 20104ET7THICHESY 7% X D3RIt H)
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W LEH LT &7
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[%d¢% - HE] 2011461 A~12 A2, OErX 75— 24
A 245 N% AP BE L non AP BEIZ4MT, WiF OIS 7 A
a7 ERE L. LEr 7 2273k - il - R - &
B LR 79— o5 HH TR (405550 L, Mo
BT ETIENTE RN L e b, iRk 9 0 25 W7 13 e
TFYEMRBEE T4 K54~ (2003 4F) IZHELU 72,
[#8] ks 7 A AEBRH 245 ADWN, AP B 47 A
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ol (p=0.03). 7z, FHNICHEZ &, AP BEO 79%
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e r 7#i— % K5 ¥ AT 5O HMA B G & #I7
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$p T 5 4 < — % M7z Real Time PCR #:42 T4 W
EHELL. B, Rgei, IR EKE LTS
P AL ICHARFRAROMIMERRIIBWTHE
TESNKBEZIT TV D,

[(BR] »7Fr Yok, oL EER L EEO
LR % T T Actinomyces J& W % Fusobacte-
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gingivalis X° Prevotella nigrescens 7 b NZONESD V%
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FEIRE 4 1A Y, FBEMOBBERICEI Y TEA AL b
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ZHMIC)NEROS > 2 ABRBED D B, w5450 % i
T2 L72650% (B84, Ltk22%, SEWIER 726142
W) & L7z, BREIE, IMImAEREE 234, Midkes, M
PB4, MWLBRRER 4K ETH- . wHEM1E,
1) HEHIIEE L XY K7 v 7 45 FELL oA )50]
e, 2) AWM LZEZEIIBVWT, Z0#%3
FOEFEPTEETH - 2HE L.

[FE] GFfiliE, 1 LW (KA, GEM, %kt <
LA R0 L—F) oHsE, 2) YETHEIZ
PENE L 7= B A TSR AFI 24T > 72, 2) 131030 H (i,
SRYIREE, Asfy, BBy, FAEMERWET T A b, KETAKERA
FA N, EIEE), B - LUSES, i, A ha—Tlk
) THEK, RIEHOESIZ 4B (EE~IEHE3) &
L7 040, 1) RO 7L — FEEAR FEETO
AHEY, 2) 8 EREIIHIOTEER (RO 7 L—F7LE) &
AUFERED LR, 3) 3 FREIIBIRE L XL TD COHD
REE L.

[#R] 1) BEZ2BELTXTOEE CHEzED She.
2) BIUTHERE30 4%, AREl204E 20, M2k IE
HCTHEED RS SNz, 3) CO X, B3, HMIRGE
2, Aafr 2, BE)2, KEMEEHET T A b1, WEIKRKART
Z b3, HiEB)2, B - VSRS, B2, A bo—
3Ehot.

[ZZ] 3 ARITEIOTHEREREL NV o CO % B 5 )
WZL7z. 2o COoMiti, QOL I L & ik bk oy % %
LCTwbEtEZON5.
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1-D-3-1

LURICHITZ T -4 —2—TOMIILDOEA
EEH

ERITYNEY F—3 g ViR ZATFEFROL ~
57.__
MRS, MR IE, AR, | O,
THbHZ

[lTUSHIC] & - W FEEEOKRFBIUCELT, &5
HREMT BT R P IIRERDNFNTH L. T —
Tx—F—7ubantid, BFEEDNIIKZTIZES
AHEDFTTICHMIZKA TS 59 H T, Frazier Reha-
bilitation Institute @b DM SN T WS, L LAIFIZE
W, STHNIEDWTEERTIEEZ BEIC LM 3 h sh
T\, S, EHAMFEOKEFEZHNTT Y —
Yok — 7 =BT AR T O EWMEICL, 20
ICER L 7= D THET 5.

[FE] 1) SHREPREL TS, 2) [HEY 7 HER
ENROEAPENRVRIRET [30 ml KOAT A b %47
W, (RO L] 213 [BRUEBEVHY | THLHE
BrEInE 35, (5] F203 [(REEREORNDH
D] OEFIFHECIET 5.

HEH2SBEL, SHEIZ LI H 1 HESY T, K- F
ZEAAREDTFICHMICKRATS 59, MELIZIFNE
AKEHZS 1 H3B#EAERFY &L, BHRH FTERYT
A, S HHEIC1EMGoftskz T L, ZREDOFT
2T, RFVARETREEIK  KORLEALHALELET
5. Blgt - UEMIFERIE L, REICIZF oy o RKED L
T ORLEIME R L7z,

[#R] 2011412 A~20124 4 AOMIC AR S L < 134k
Feadibi S 7z 51~85 D BHE 20 I EN. 20 % 17 %
B 7Y ===tk olz. 9b 11 %3k
B - KD DOKRG S E ARSI ENTE. 3
ZEBIE 2 HHECHILE e o725, KEL T T VIE%
Mol

[BE] LAAMNEOKGHLELARZIL TV R
PERILED R HVFE VT H 72985, MEADTY) — 5 —
y—7u b avEERL, KOBEROEEZHEICTS S
ETE. Ay 7o EERLEORTWD. 5%
LHFHZMATIVREVWLDE L TWELW,
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1-D-3-2
RIEERWT 7 2 b ORRKRIVES

Uik SRR NBAE R B NSRS 7 A7 — v )
vy sr—3arf
2 Ak R HRE N DA 2335 5 A 9w e i 35 v N
3R TR AR NGLTE &5 B AR IR BE N R
SRR PRARE N GLTE 2 8 S A B B SR AR R
SRR LB ST AR SHREY N 57—
varFk
Ot PR NBLB SRR ) N E ) T — 3 3
N
FHSEE Y, KRR, MSAZET
REMiFE s, Bk, AmHEES,
JiNF W A6

(B8] BUEWEREET 7 A b (RSST) (2 & ) HE T AR I3
fEIZFEM L 9 % 28 RSST 720 Tl Z O+ Tld 7
, EFFHET @SB (VF) 7 & ORBIY 20T R T
fili 2 #hd 2 MG 2% v, L LRSS VF 72 & O Mm%
I RTOREETHAITTE 2L TIE R, 4N, &4
X RSST @ b DRI L T2 d LD HRBYTo
RSST ?ait) 7 1% 2220w T L 7z,

[FiE] 512 20114E 10 H225 201242 HE TIZVF %
JE47T L7261 95 5 RSST % # U 12JitifT L 2 72 RSST it &4
116 (GE#h 78127, BMs61, &Me6pl) THb. VF
TIXAAME DA I, WEHER - FLRE O SURA O I, &
BT X B A S L RSST @ BT & B 2 et L 72,
A mE LT30% N A E2HwiYsFr¥y —,
4, baIfFEK, b I LAKREMELL.

[#8] RSSTOMOEEREFNISHH Y, ZDIHH 44
TRVFEXy v F7 v 730ETH-72. )=k b3
& KOWEFIZTENZN 1 BT 052 Bl TRl 2580 5
N7z, ¥V —1d 5 BB TR ITFRA L, 2 BITIEMEE
BERTORE MR IN, KOKRRBIZ4BITHEDON
7o, WO T 3 BICE I3 B b FUIREGICERY
L, 2095 2B TIIMEHZEFICDIRE TS L PR
N7z, RSST 12 M OBEERIL 6 Bld - 724, 1HTHOA
Xy vF7 v 7 30TV 2L, MIZEN T - 7.
X —1d 3 BICHUIRE L MEFZES IR L, o 3FITi
IR D LN o7z, KOFKREIL 46 TRD SN,
Al 6 B 4 B CHLIRGS & MREHBE ISR L, WREASESY
DIHRDOERHG 1 FITRD SN,

[#558] RSST O MOBERERTIEX Yy v F7 v 730
THEURE CORMIERITEI 5 TB Y, WET %o
B ENEBIET B EEEER LTS, RSST 1-2 ]
DOFEERET b DU eIV S O DOKRPFEE O W E
R CIEIHEANOEHIER R E TR - TB Y, #Yk
positioning R EHEL Z T RETH 5.

1-D-3-3
RSST IC& 17 2 5B LEFEFMEHHA OB RAMICD
WT (8) —HTREEEICSH T 2RF—

RS SRR 27 270 BB 1 27 5 0
By
IR, HEATE

[I3UIZ] RSST % %Ehti¥ 2 B2, SHIBK PRI AT
7 EOMH X Y WEHES OSSR B DT B
(B8] bivbiidE MBI IE 2 S BT s 2 L
WCHBEL, &5 EWEE (DY, D 26T 52
L TRSSTDOREZIMEXELIENTE LN LEEZ,
ArInliE e TR & UM R AT o 72, BRI, EAEEE
& (G 14 Inl, 2008), fdi & (65 15 11, 2009) 12D
WTHE L, RESTHE LTV,

[REFE] WMEFREE, MERECL Vg FEEL R
L7z21% (BH9%, k124, “FIER 80.9+9.2 1%,
BA-MWETHEDZL—FTIE, G4:14%4, G5:24%4, G6:
2%, G7T:10%, G8:6%) WAL, REMHEK, THT
HfilEs 3 X O T 3 o FIEEHN % 47 o 72, i & SO as
HolbBbh B, MENHER LICe—27 2fF L
Joo Fre, WIEREEMIEES LR, SE TS L,
WIS~ A 7 3Rk g TR & L7z,

[#E8)] TRKEMZIC X 258 GERE) 12X KM%
13 81.0% Td - 72285, F—WEH T 2 MEICTL D
BEFIE:ECOMET M2 91.9% & E5A- L7-. fisss
1, AERF, BRI THEEDRD SN, MR 255G B
BICH I e h o 72h%, W B 1 BUgEO Bl 138
AEMRE I, R EETICIE L L Cuv.

[£&8] RSST B THE T SCRHIE OAEE AT 10% [) 1
L7z, £o T, HEER, BEEma et Lo, b
MEEHODL Z EREERIICEHTHLEEZZONS.

1-D-3-4

BRERIS & BEROWT—RET 2 X NOREHET

A
D E—

FRHE Y N ) T — 3 a YRGS
FREF

(B8] WREHEICE 27 & M, RAEMEGEHET O L
TG R AEEEHLNICT 5.

[FE] o5k, 20~40 1% o B il 75 o BEAE o 4 o
MM AN204E L7z, BR¥IERSST # 4 [m9Hi L, HTIE
BETHT - AE L. Db 2 MBI A B L 72,
WeER S I T I E Sy v ¥ —CTh v L, BRI



WIS Lz, BRI SR & T 35 O F BT & O
D FHO JAEMEEIE LRI 7 ¥ A b L7z KAEMEREE T T
- BEt L7z,

[(BRBLUBE] HMMRER2 S EHIRERBIC XY
WER OB a2 HE L, RO & % 7 45 BOAE N e
TRBELZEEE TV, W TRBEORE T, HICHREH
BTLBICHRERIETL IEOMBBERICH Y, WET V2
b O BUEME R T~ OB, TR X 2 i o 3
) B LU THRERIEIC X 2T RSO 7 > 2 b OWiE
KEBWTHETELZWIRTD Y, AT DML 75
LEWVwbDTHo7z. SIS T — 7 1E, 3 2048 %
W THER SN TV, WTEOHE Y EmE, H{E
RSN ME DR AT DD - 72, hIES T, 0~
250 Hz & HUO I #  ~ IR IS FIR S B MU E o e ko
B L 72, %8855 b 0~250 Hz % H ML E o v
T DAFAE L7z, BATHERIC B W T, B35 13 300~
600 Hz O P F il S, JRPEMEIaE 13 350 Hz DL
FORICHERTE L INTWEY, BESTTF—7ED
WIS HROMBETH 5.

[fE5R] BRET ¥ A N O BEMEME T~ ORI, [BRE
P X BMER O] B X 07 TR X 2 e T B
DT VAN OWHIZBNT, THICHETELNET
Hotz. WUEETIESHZ W -SHIES B L O
F— ¥ O T 5 2 L 1E, BEOIFICIRIE 22 L
SRR OWREE AR RS & v ) Biiic B v, )
A7 EHOFELE LTERBNBIRO—BERD H 5.

1-D-3-5

KERAT A DRE EKFEREICRI Y 2 BT M
L RMEERRE ICH T BAREY

N EERREERERE Y ¥ — )N =Y a YR

2R LR R BRI~ 7 — B R

IR EERR B v 5 — RN R - A AR
AR —RR Y, JORE T, AR 2,
MR ®

[Br9] AR HICIEERICEARE TREL R L, F2WK
Bl LT, ERICARR SN DR KN 2 & DG
H5H. WRBGCBWTIE, KKAT AN (WST) 2%, He
TARAZ) ==V B L LTEHEN TN 5205, REEMER
Wz gz bhpwve v ERS R I w5, 2hic
FIL, WST D5 & EBEDKGMEIZDOWT, FHEL L
BLAME 2., 22 THheld, HARTHREEZETS
SPENA IS LT, NI OB A 5 i 2B S 2
TRERAT D ML D 2 BeES L7z,

[FE] Wiz 50 4 CE¥ER 702103 %) x4 &
L, WST LW FEEmas (V) WA, Ja i i it s ge
(SPECT) #Mif7 L7z, FSHEA S VE IifT T TOFIHMIRM I

HEEBET Y a3k 16 (3) 1 S1-8404, 2012 S57

97+48HTH o7z, WSTIZTrE M, W LA S
NrYarREE L, VF TRGBEDAMEZHE L.
ZO%, WST ORFOLM, KoymWEOFMIZLY, &
NZENE 2 B/ L CRPTINIILGTE o W55 HRAT 2 17
Wy, B2 E 00 E W 2 HB L 7.

[#£R] WSTORE X284 (56.0%), VF TOKMHEIX
354 (70.0%) 2Bz, WST THREZ/R L BT IIL
DT, VFIZTHEEZ 2 L 72 BE AT IR ©A &%
Jix ML DA % 728 7.

(=] WST oRE I, BEHRE [FARIC BN L H0E & o
B 2 7RIS DA TdH o 72A%, FEBICHHEZ KT 2L
I LTI IR 5B 2 B 5-9 B iR 1E] & oo 5l
AR S N7z,

1-D-3-6

AREREESITICE 2EIRE=-2 ) > 758k
Bk E T EDRE—

RBUR S A  EEAAL T 2T S FHEAE

BT

2 KB S A AL T2 SR A T3P

BN 7 > 5 — SR 71 7
SAE MO, RERAL B

[IFUSIC] e & 1T~y e B A3 & 20 O R TR
WIZA-TLE D 2 &T, BEOMGERR MMl J o M
WdbH., TNFETREEHIBIOR S EHO BT HHAELE L
THET ISR D 5%, BESRENZ VI & R RED
K@) TH2HEOMEND A, AUFFETIE, SAIICIH
e A 707+ &5, M4 5Tl T T2 IR
L, SEMEME - e XoRmEZENETS.

[HEExt®] AWfgecid, WE~ L4 7a7+ & 1C L
I—% (7Y v 7B 16 [kHz), #TEEy MK
16[bit], MP3 ) Z T, LUEEMEES 2 BT 5. #
B i Nt o I 28 <, £ 7+ =24 F3
YRV MOL EFHII L7z, HEAN (REE, A% (12
BU 2 Wk - oS D B EE 184 (T0~90
%), 184 (T0~90%) Z 3P AW AN Ok
M GRRTHIEFR R 1,200 434 > 7 v 0398) ZEHII L
7o, BAVEREE - R OSFEHEO 20, BRI LT 5O
FEbtRE I ORI &2 47 - 72,

[AIEERR] WIRiChi-o CRAFED» L ORE LS
LI, WM 21T 5 72, AP KIRELEE A
FAGmHEREXOKREF TS (ZHEFF 08-020)

[#ER] & & Bk R O T 5B & 720
B, VR R O TR EIE A ERICBVLTHRE R
XD HET A 0.2 B E, WETFRHARLS 2D
EMRDOENT T, ERPNTB T H DTk
THERER 2SR < B A ARD Sz,
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[(BF] BANICHETHERBOEIED SN-0T, 4%
FBUEZ P2 2 LA &0 7 7 SR ROEER Bl O BFAR 5 5
E LT, FEpl, BEICBT 2 W THEREO MG D % A
HEEZ LMD, AP ME R L HE T HRERERTAI T L & LT
FEHTTRETH D, e MlEENRERiR % & T, UnE
V57— a y ORMERAYEFTE 5.

1-D-4-1

X7 R b &REERET 7 X bORSEME—REEE
I BIRE—

VR AREEREE) N T =Y a YR

2 Y BF AT BE RO R
My Y, BEEA T, BIARSRA Y
RIS, FEARIE?, JRRR T2,
flEe A2, I SE2 PIlE

(B8] 27 UBOWAIIL L BT A MMIABMEZEED 2
7)==V 7T AN LTHERTHSL I EAHE ST
57, BENOBEKNAHEIKEVZ EDEHSh T
5. WET KT ORE N R E % & B E S 5 BOEMER
HET 7 A M3EH~OFHE L D 7% Wil TF < O ES
TIbNTWD, KL, SRR T 7 2 b ORI
T LT BIERNE W TARBVEREEAVE U T 285
Bl BROWEIR2 S, X0 #4225 RAEMEREE T 7 A b
DGR S REEBRMEOEIE IO WTHE T X 22WHD
BEHEPE D TR L 72,

[WR] WewE 3240 Bikie 4, KW 16 %, FHERH
32.43+9.15 %)

[FiE] WHERBBEWRA T IAF— XY RERgL -
7 I VPR WA S WATEIZREE
)y FTTHH LYY A =22 LTROWBAL, 1
WA GRIEIE) & FEehle: (120 o FERIEL) 12 C
RER L7z WAPEEIZ30 - 40 - 50 + 60 + 70 + 80 mmol/l &
L, BB BU 20k g, Rk e i 2 052 L7z,
TRATIE, WEA TG EOENIZ X 5 o BBE %2 52 R
Er AT, BUEMERMET 7 2 b & 7 T VBB A KD
KR \Z BT B B L 22 O [0 O FHI ] & O B4R
% Spearman O MERLAHBIFREL & I THREFT L 72,

[ER] 1 W AS T L 228 &2 e ko
50% Tdh o 7c—7, FRWE:ClE 78% & A B ST
OWBAFRD SNz KEMEREET 7 2 & 7 © VEER
AR O FIEFEIZ BT 2 HBLL 720 0 [ 500 1% 0 R i 1
L ORICHEZRHBEBRIZED b h o 7.

[EBE] 7z BKBEOTT T VERERE &S &
25, 3 LOIEOHBBRICR S W2 RIE S
2. TS HOMBE IR ETH o720, EBRITE
- HE PR EEB B AMAPLETHLEELD
nr-.

1-D-4-2

S NHES L 'RV, NEOEER 5 IEEEF
ICDOVWT—OERENREZ L DEEEED T—

W E b LHIERERL Y ¥ —
2 JUM PR Al K S AR = F 22 R
WA WL, SRR 2

[B8Y] ke IsE IR, HEERES & FEZE M EERE D
PEHANEEBELTWHBETH S, LT, HEHIREEM:
DECIERREOINEITH 5. /INRICHBIT B IHIEHRED T
fili % R ANZAT Y, EHER RO FE DRI 2 45 2 L 17,
RN ERTH D EE T2

[3R] AEND 4~6% HERS) <, 100 RERSR
WZHE-> THEBWEETH Y, FEEICHES 2w E ST
bllox<4mises BRI1TH - LW 154), 5k
514 (B34 - wHaeg%), emars (BR114 -
ZR164)>Thb.

[F] WAL, [XYLITOL M 5E # 2 ) %
L, 147G - 2 0B, Ry r—Y EIZED bR
72 1~5 F TOMHE FE—AR) 217-72. & HICLIFERKRE
COBME RS PNIT B2, [ e SR IS EMA
O - TS - THAM I 5 —$hE8EZA 7 ) —= >
T oOWTEERL, BEEEBELLLE. F—5 0%
FRCEE LT, 400 - W o 2 STRE O 5B 2 92
Jiti L7z,

[#R] 10HILBOEMTIE, 458013419, 65IEIE
438, 6B 441 L22), BRI 432, LRIT 434 &
o7z (NS). 24 HIH@OFHHE T, 4K 487, 5
I 494, 6IEIE 494 &Y, BHIEIF 488, IRIX
495 L p o7z (NS). MERE R BB A &SRO
EEETIE, WFRBERD LD BICONTE L 7 A
#RL (p<0.01), KEABE LD FHETEVEIDR S
n7z (p<0.01).

[EZE] HBMTIE, 4~6 HOKEMRITBVTIZIZE
FROBAEANMT S N7z, HIRITHE 7 A0%, ARICBWT
HBOERMRAETEREE LTHNTH S Z EARBER
7o. — i COEREGER) & A RO E R LT
ZENS, TERECOL O - SHEMNRERE SUTEIEIC
BT, 4~6 R THIHEL TV T EPmBE .
T/, DIEBREDOISEIIE, MEIEHT LI L LRBE
N7z, 58, MAZMATHEST LA TETDH 5.



1-D-4-3

NErmk T B D HEEFIED 3 KT - BFRFIBVEEM
PRIEEAB/NEOEt > YORERIKERZH
W T —

U — AL A TOUCH

2 PRSI L TR 5E R

3 HLUKEE IRT WFSEHEhE

¢ (bk) BIIR  ah B 38 SE T

NN YNES TR e
WAERE L a2, BFHEORAR?,
WA e, il ®e, sl
KARMEL, fiF oo

BEHE - iRt OB B VT, OB O mEMEDFE
WEh, EAWTREEANOIY MAARKD HNTW5E, B
DAAD B, BEERGT AN HEWICERL Twi
BHRAENL L TH DA, BAEOIY MADZ  ILHER
SN AW ORRICE E o Twh. ToRHI,
EW O LETORBRLINFEN DR EDFEAN DWW T DR
BZLWZEilhb., Thbh, NFHETESHOHLEH
) TEEOBAD T ISP I o TR WD TH
5. EWELR O EEN AR IS O W TIE, XY TAIC K
BN R I L2 E e I X 2 ME T hbhTwn
b, LaLAAS, XMW TETIE, iR, W
GBI TH B 2O T2 T 2T LW
L, HHBEEA S TE LW LEoMESH Y, RO
JEt v, WEmEICIER 2 DA oG lE T E R
W2k, BV OEARENRKENVT LI L BENERE
SEWANOBBESOMEE A L TWA, TR T o5 EH)
1, EEREAICELT 2 BT, TENOKR, &S
MBI UC 3 KT - BERHIICEILT 5. Lzdio
T, HEOEFEIEIL Z L2 AL LTEH 0N O
oI, HE OGN ZHWTEH O 3 RICH 0 OES) %
AN D S E DU ETH L. HEDIE, 3KTHAH
5 OWHIE & AILOIREZEAL % A HE T & 2 IR o
ANEIOE L v (K& X 8X8mm, JEE900um) # %L
7o. Ry ofiti, E, BERTMEAATLIL
T, PHVEARTOZRIGEA TSI EQTE, FHE
W2 THERIZIWEETDH > 72T ORI A TR0 ) IS
LEHICE B2 LICH B, A, Kt V¥ OFHMEOME
D72\, Rtk & IR 2 I L 2 L S AR A S
I 0 = K IT 7 T OEEE) & AL % BR A 8
L7z, BONHRIIOVWTHTOEREMAT, Ak
F O AR OWTHET 5.
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1-D-4-4
EI VY —% B /-3HREBA T REEFHEE

BRI =Ty —UnE) F—Ta VR

SHEARFEEAR ARG N T =Y a vk

vy —

= NEREZ ) =y

HR R AR BE PR A A ISR G SR 00 B
EOIR—ER Y, AR R e
BEOSS, MR

[B&9] WA o w3 B o #8142 12 Videofluorography
(VF) % Videoendoscopy ldH M Td %75, HIHICB VT
PR S A DFRME I X Bl faklE, BEICBVwTid
T 7 AN L BN ORI, X SIS A
BTHDLIERENHEE LTHIFONL. IEOHE TR
FIH T HERNAD = — X DWM» S, RahoIERE
BIZN Y R A R CIF 2 5 W T HEBEETM 7 O 7 13 B2
BEEZONL, RFZEOBNE, Fe o L-FHR
DRI ESE (C k¥ —) 12X 2 FERE N & %
R, @EHEOTF—7EHL, TOAREEZRET S
ZETHA.

[FiE] EEEAERE 10 %1225V T, FhEh5ml N
U LK S EEET O 3 —illE & VE MG &
B EGOEREE FIENEST 25 2 & Tl o MEZ 330 L
720 VE FiALA & T4 8l 2, W T BIGR O RZEL 2 S 5
EJi~B® S, Sk R~ & E B
(82), BFHI~NELBE (S3) & 3HNCKFL, BHDK;
MZWELZ. e r =BT, BHBE» SR
s £ ¢ (S1P), 22 h SRR BHEMGE T
(S2P), ZI LW EMICES T (S3P) D 3HNIK 5
L, ZO#ERzZHE L7,

(8] VF 253 S/ S1-S3 I, oyt H—
M HEHIE N7z S1P-S3P WER & & I — BB N O Hwv
HEMDPHERSNL, VERLOREEL Yy —7p
5O R Z I L 72454, S1 & SIP K, S2 & S2P i
ORI ARERIEOMME Z 72D 7225, S3 & S3P izown
TIRAELRMABIZED SN h o7z,

[Z%= - #55R] WETHEBICEE L2 515 S1, S2 K
IZoWTiE, ¥ by H—I12X 5 PHMEIC & - THEE T
X B HEMEAURIE S 7z, [ % o 2 T RS HE AR 13 3k
REIZN Y A4 FTIT A 0T RREREE: & LTS
TE LW SN,
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1-D-4-5

NI =L HBTEATRENRHERE (F1#8:RXe
4 & HEEDRE)

U ORI A R BRI ) N ) T — v 3 AR
PR PR AR RFRET Y N T — 2 3 VEF T
A
SEN.REHEEBEL Yy — U Y F— a U
KHEBEAR, MEAF2 EHFT?
P RART-2, EMB—ER 2, NG,
FEHEANIR 3, Fese—2

[BB] SN FTOUETEIKFENEDOMNEIZE LT ¥ A
Fa—H—Z2 VDT, Ly —2HFEETHEHTO
1 HIAEOETTHETH Y, BREODDITMbILE %
MREEIIC & B 2 72 o 72, Nv—VRIE )& &~
H—ZWETL, TONELZRFHICUMETEZE AT LE
BT A LICEoT, INTETRIRILTD - BN
DA TROEN ZMEMICNEST S ENTREE %2
5. AN, BFS L7z — AT E | v Y — 0k
LAGRE & MR L7z,

[Fi&E] IMSBITGEMERZLEL, BBNE S V=27
F—FNVERH LNV RETEY S —2 L
72, WEBRP SR INSLEBRETN V= U DIBELTE
FIRREIC 2 5 2 L 2R L, ZOREeNE L WIEENE 2 Fi
L7z, Z&EWOBE  Ek L7z 10 Koovw — v BT IE
LU —=D) b= VGBI OF =TI ENE
500 g T 1AMFESIL, 20O 500 g o8NS
10ke BE %25 FTHEIZEGLA. FHENE: <~/ A b
) — (Manoscan) D+t ¥ —ELHBELINV—v by —
ZHWCHEIZ 05 kPa$OFENZMA, 5kPa £ T10 R
A MT3lEL, —BeREME L.

[(ER] B L7 NV —id 1 kg EF TOFEGIITIEAN
V= VI TF 2 =T h oA N o T T, Fa—T
W1d 10 kg EOFEFJJTHHBE TR SISO LA A D
Nhhol. BEOKF =2 XA Y=L 10 EAL ¥+
TOEDILEZ, R2=0.97~0.99 & 31l & 3 BLIF 2 M %
RL7z.

[ZB=] BBLAV— CREBETER Y H—1E, BT
JETRMET #1251 B BRIS b 2 F | I LT 1 kg
BEONDPEHACTHINNTZ DR 5T LA™ LEZS
N, WETEOWZEICHRE TILUXLREIFHIA i L E 2 5
Nz, Fz, MEIZOWTIRERkD~ 2 2 M) —DJE)l
FE O FITRIFTH Y, N — b 2 HETEON
TBIHHTH L LEEZ LN,

1-D-4-6
T FREEEERIC$H T D PCF & PEF DEZDIRET

VER S EEREE Y 7 — YN F— 3 VF

2 [E] v E RSB v 7 — Wik N ) F— Y a3
FEHESCER Y, I, AR
REAET- 2

[BrY] We FREEORR T, HLE, EWh2EHShTw
b, ZTOEEL LTI, ®KEHT (Peak cough flow, 2L
TPCF) #HELTWAHEE, Wiki# TIEPCF & Bk
KI5 (Peak expiratory flow, BLF PEF) 3% CTh %
ELT, PEFZ VTV AIMENDH L. 4nl, WeTRE
JEBIO PCF & PEF 2l L, Z0EWE, JakE~o5
EWET L7z,

[MgEHE] UbeABEGIT, H23 46 A5 H24 4 2
H ORI FHEREREAG - BRI D & - 72 HEEERI H, b
TREEDFEBIZ X 59, PCF & PEF Wil €25 HE T
& o THEB A3 B 2 MET ORI G & L7z, B33l - Lotk 10
B, EIER 7231140 1%, FEAMIE A BRI 234 H,
ZOWFETOHET grade 1Z2 05 9124045 LTz, B -
RTHICRIOOATREFTHREL o 72013 34 B (%
IEREE), BIOOATOEHIZES Lho720iF 9 Fl
(R 72572,

[#ER] 434EHID PCFIZFEY 159+90, PEF (X3 185+
89 C, AEIWZPEF A PCF &) b K&0-72 (p<0.05).
WIEHET grade DEVIERIIC PCF « PEF & b IRWIEBIA S
Mol BECER - IBEK D ROC HifEA 5 cut off i % 5K
¥, PCF<120, PEF<160, PCF/PEF<0.87 Ztt & L
T grade4 LLF, PCF/PEF<0.87 D#lAGHLET, EE
0.67, FFELIE 0.94, BEPEROSRIFRER 0.75, Bk RO g i 3
091 &7z,

[EB=] wBEZ2ZEICANLVWRE TS, PCF - PEF -
PCF/PEF Ol AEHLETREO TN D 5 FRETFETH
), PCF/PEF ORIED fifi~HL5 325 &% 2 b7z, PEF
ITIEREREDIRIE L LTHI SN T W AAY, PCF DA I
WD & LT TR L, BN & IEd 2 IKREER A
DT OIRE L L CTRICHEES$5 2 EaVRIR S 7.

1-E-1-1

MHIEH T ICH T ORBEOFZEICDONT

B BB A2 R e
Wi, R, 6B, NE R

[Br] WE5E, ZhET, BT ORMZPS I
§ %720, MIGHET R O SIFREEOM T2 17> T & 7.



MWEOFBIZ BT, W FIEIHANO KR OB G- o3 52
SRtz AN, DRSO TR OWTHE
MGG % 720, FIFEPIRSE & R S, THIGHE TR0
W T 155 % SR B RE & SRR L, 9 EAT 20T
s 5.

[FiE]  WRBRE 1 3me T B & ORI BERE L H Y - Ry
BEEEDRV 104 E Lz, WEFEEIE, B
@ SHIMAVISION 3500X |2 CTHefg % 17 - 72 (30 frames/
sec). S IU% B AE 1X, HANSRUDOLPH #L:# @ Pneumo-
tach System, RSS100HR (& THHM % 4T o 72, e 210 B
A4 Xylocaine Viscous 2% 10 ml % J V>, TR % FR
B/, BiBRESE, N LAEFaYE—T78g %l
W, BB, TR T X, SATIRETRE N
FEN2MF DT 7. WK E VE Wik, 7—% L
I—FIZ A SEFEFGEEL T, 22 —F L THNT%
fTo7-.

[FREZE] DEREOHFRICEY, AHEHOTHET
Fm L R F ToRR, BXOEEEERKBETO
FERICIE, ENENEET AEIAFED Sz, T Fig
S & D% SAAKBIA T TORRM, B X 0N E T
DOWERNS, FEREENZO SN2 05, HFEEERN
e T OB B R LT T REEARIE Sz, F 7z, B
THE O ENLS Z A RENTz, HRELR» S
T2 LG T CORM &, T2t LR 5 HO% D Ak
SEBIBAGIE I, AREAIEED RO ST, L&
WEERIZE RV ERW S0 E o7z, THEKE O SR
XY, L EEE ORI 721 T2, Stage 2 trans-
port, JFICHEBHZE 2 PR OO M R 2L RS 5 2 L ASHE
e otz WORY AKREB RGO BRI O%
BREEEE L, AEAEENEO LN, TORDAKRD
B APEL LI EDRENT.

1-E-1-2
FEEEE MBI E SR £ Ao T EB DO RER

VIR ARSI ) N ) 7Y 3 VB T
W
Y N e PN R =
S T Bk A B A B e > 8 — B
s
IR, AR, F G,
RM B AMERT, NEARET,
SEFFT !, KHIEAL? R,
il

[BHY] &8 EAGCRF U Rl B4 B 8 38 &R 3 % 47
W, B OAMIC X T EBOERERG T A L.

(k] EEEA 122083 LCTiliA3ml, 10mzy Yy~
JCHERICEY, MW T se. £72, 7v¥—5¢g

HEEBET Y a3k 16 (3) 1 S1-8404, 2012 S61

DL T b 47> 72, BEBRH O & B 1 3200 ik
(Vitrode F-150M) Z %35 L, PAS VAT A (F— YV —¥
W) % JH v 72 b s B A B A0 B SR B O A5 I8 L & 2 WEBH o
) X % = ROCENEMANT 2418 KinemaTracer (v &4 224
Ty 7)) #HWT60Hz TRHIIL 7. 9 —~=— 130k
GAREHZICEEAE L, CCD A A 2B T L7-. BRI
20V AW 50 us X 6 1], il R 9 Kk 20 Hz OIRIFA i &
L7z, fEEEY > 7)) v 7 %20 Hz TE= ¥ —
L, ZOKHMZIL% KinemaTracer & Wi & &7-. THIE
e T TR & 0 8 B oI AA: BRI ATA %
72w, MG % #% 2 CHE T 247 9 T AT IS X E o A
4 v FE AN

[FER] MBS B ME D PRI 3 ml B L,
AR 3 ml D v, FAR 10 ml JZ L, A8 10 ml 484
&) OJEIZ 6.7 mm, 8.8 mm, 6.7 mm, 10.0 mm T&H Y,
repeated measure ANOVA I & ) HEAENA SN, Tukey
HSD 12 & % % BTl 10 ml J8d 0 Bk 3
ml e UBE, AR 10 mi 37 UBEIC I U CMRBEZS B
HEASK & Ao 7z, 7 F —IHIRHE T MR A% kD
SEYE I e UBE 143 ml, HIEDH D BE213 ml THY
paired t MUEIZ X D HEH ) BECTHBICKE 2> 72, WETH
Pt B X (2 [AFH L CHREE b 3 L 7-.

[#558) WRGAMET, 27 v & — IR T TR/
W E LA OB X D EHE L2 K& T 52 L p50
HETH 5.

1-E-1-3

fNIRS Z F\ =Bk F B ESRS & & O E B L5 E
NDBERRHEFORMBEESH S SOy ELY
R

i ERFRHEE) N ) TF— 2 3 YR
i LA, B —aE

[lFUsIC] o, WTREEICHTLZIANE)F—vay
&L AR B A (Neuromuscular Electrical Stimula-
tion; NMES) A%l &M Tw 5. NMES (3% F 0Bt
2R LA 2 G S5 0h% 5F, MR fE L
ZNAKM - FREZ AL S SR AHIICES L, b
WARERICHEMNT 5 & shTwad (2011 Bergquist et
al.). AInFk & (3R B IS LINIRS CEhitEiE 1 2 — ~
7% 5 FOIRE-3000 © (bk) BESAEAT) W& T CHRE Ik
AR IEE T (Vitalstim; Chattanooga #H3) ZJHWih& Lk
R A TE B AU B & N 2 72, f#AT1& Dr. Jong Chul
Ye (KAIST) 12 & V) A% X 72 NIRS 1 O — €7V %
Hwizkit~>y €27 v 7 b = 7 NIRSSPM (Statistic
Parametric Mapping) % H\:7z.

[%d&] trGFI3wE 21 % CESER 30.1+10.5 %),
Bk 12 % - k9 4.

[FiE] 5L 72 0BaE OB BRI 7 + V& % B4
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L7z ¥ 2271%, BEME GEB L~V o5RkE), fldkmh
BOWAEMWT (F2— 712 X 0 LI E 72 2 IHETE A~ T
A), MERHET & L7,

[(ERBIOEE] KBETICE - T KEHE - FEHFO
SMUEB ARG X 72, NMES 12X D) 21 444 16 44 1RG4
o, BEICHT AMERDERS bz, ZOFBALILKIE
TREBEMED LI VAMTH o7, F2NMESHI D
JKHETT, MR T QMG OZALIZW & A Thdo 12,

1-E-1-4

IHEEANDERJRIHHPETFERICE X 3 VROIFE

P RFEREBER R AVIIERHEA - T NE
U 5F—a VEGE
WREFSER, bk AL, WIHE, B,
HE K

[(FELER] chFckald, b MEERE 2 H W CIHE
AL SIS e T AT A Z 2 LT
&7z, A, TS ORI 2 MM, 22BN E Ry
BEHGE L7z, &512, FAERORITIAE ) e T KAFHETEA
MBEER EIC L > TED X ) RBBEZT L0220 T
LA L7z,

[FiE] #BE e LT, HEMWRESL - T REICmEL
L VIABME TS (26-335%) IR L7z, HAHHO
72002, TS & QNS IREEZ ) % IS c & 5 X ) 1
WM L7 70— NBEmRE, S CaE AR
ANEFREA - L7z, R S 3R E O 50-80% & L
7oo Mz L, TWHEOM, B M, TG & ke
DORIFERIFLDO VT4 6 7OV AR %2 1-4 Y
WEEZTHAGDEE T VT AICHRELT, FRAZhO
AT C 30 BRI OB EME T %47 - 72 (repetitive saliva
swallowing test, RSST) FBEOME T A FH L7z, F72,
Wil P T 2 AREAtE 3 2 OBk X 2 e L7120, Sl
&L CIEIRAE L 0> 77 2 TS & BB (AR L, BRI ks o
BCHHEME T 35 D ZAL DT, 30 B oM T L % $e
LLTINEIEEL .

[(BREEE] Ihols b NEE~OBLIHIC &
LIEEHT OMES RIS N TH o7z, S5, HME
MORIFE D S FUHGE - AP o [ KERIE D )7 ASRh L
&, 2OV AR FNIZEWIE EZ ORI Eho 72, Hili
WX BRI - ZIMERNEIEHS L TH-72H 00,
ZFORMPAIIMAEDTRD SNz, BRI TIE, &
LR ORMAEZFT BT X 1S, EPEEET O FH5 23]
ENZEMAFRD STz, RS AE S B e T
OEERI L, B2 E OIS X D BHICERZ %
FBZ L, EnEFhoPROMEER %%z 5 LTk
TEWkER L o /e,

1-E-1-5

BRAREEICSH 5 —OENEDE VA IHMREET
RS REMRIBICS 2 28

HREFEANE LR DN SHEHINE) T— 3
> b
SRHERE, HREAET

(B8] AEWzEEIRT 25, EWomeMIR, S
A, ZOHBOMELEES), FiEs), W THBIOEEEZS 2
HEEZONDL, RIFFE T, WAEEEZEES L L,
FETHLRMB LUV Z2HEARE L, —HEED
JEWASIHIGE T 2 5 e T IET BN TED L ) ITHET
AT OWT, HMGHE T B E RS 2 Bl L, BT
DHRZ R OTHRET 5.

[FiE] SBUTHENER B X O T HEGE I H AR A2 S
ZREDBRVEANMERE 114 CEHER 319 & L7
FL, BB E LCu— Xy, Ko 2 L L
7oo BREERAAE, BBRE S 4 L CORIRIEE E v
T, NUZHEBEOREIHE -8 2 ) A X ) IR
L, —OERLZBIR-> AR ERZFHIL, —OE2
MR L7z, HbET, —HEO 2 HEZ E ML - T E
B E4TV, ERZEROREBANREICO W THERGH %
1107z, BHIEROLIE, W, HE DA L4E, 5T
FEAHMFR & L, 200 FAS & A LA USGREIC TR s
15 FAV 2 Neuropack g MEB-9100 (A AYGHEALEL) 12 ChRlsk
BEE L2, b, MENRBERIHEOEEEZHW L2 ET
FEEEONHL Lz, BONIHELS, bl TR
FCOMMGMIE, Ko N %, ISR, ARSI
DWW TG L 7=,
[HERBLUEE] &2 ERLIHE S MEgE TR ©
DOIMEIEIX, T—L 3y DT8O 2 fERDBL VT
DY, EEHRENEICAEENED SNz,

KEHET 8B X ORI A, KRE— DR 2 fFEH°
ZVRERTH Y, AHORDENIIHEENRD SN,
T AR R B PG A L L L 2R S T A
BB T — Vs TR 2 FREANRET 44T
HY, AHOEORENIAEEITRD LN,

PDLEofERL Y, ERMowts X R OE ISR
HWETRANICE S35 2 LAE 2 b7z,



1-E-1-6

MMEDRL 2 RIEARICH TZEED SHTED
KREFH L O EB L TR EE DERER

HEEFRENELE DN SHER)NE) F— 3
“ b
HBEET, SMAE, 46T

(B8] HHABICBWTERLTW 2 Ao T HHE
MHWG - T LIC WERmE I TS, bhvbiug, &
16 [IARK B T KR AT IS A 5 W TR B B
B L OEE LIS EIRHOBIZT > 728 E, |
ELEBRRIC BT A HER)IE, AROWE - TERCE Y &
W OMIGEIRMG Y — VR D 2 & Wl L., A%
TlE, WANEFH 2GS L, WikoRi 5502 9
i E L, THMRA S HE TR 50T 2 NELMEHE T B 58 75 1% B bk
MIZoWTBEL, BTOoMREZE-OTHRET 5.
[FE] IR B X O T RERR IS s 1 S
EROLVENMEFEH 9% CEPHFERS03M) L L7z, F
HiE, PEASE LT —F v v 3g, Kfiil0g, f#10g,
YY) —3 g0 4 FEE R, HHIE - T EB 170,
LW - W T B Cd KRG, W L F AR IR IO W
T, FMEM % WA LB SIS CEB SN 5 BN %
Neuropack w MEB-9100 (H A GEAE) (2 CRiFRBIZEL
oo B, MAENSERIMEOTEEZHHL - LCRE
mohizgL Lz, o E»S, FIREETRE To
MG 5L, #ame T gL, ARIHMgmEL, HimEiEsc o v T
SR L7,
[(BRBLCBE] & ZHEILIHE. S F) bl PR E <
OGP X OFRIMgE £, #F 10 g A%<, ¥ —
B CHRETHY, T2, KFL10g LB 10gMBLIY
B — L OB ATBICBWTHEESBD SN F
W ARG B B AA 0 A HEE T & U 2B T AR IS
ByPIfA L, BF 10 g NBIET ZEINASA SN, £ —I2
BOTKEAGDBEMT 2R TH o722 ERHOPHEICLY
NELME GG RS O G BB AG /X 7 — » A3 0, IR B
2 ST EENCE S BB KIE, WL THEEOR
BEZTHZ EDBIEEINT.

DEoEREL Y, NEEOBANELEICHT T 572
DITIE, BB E LT Rl EB2aunElch s I &t
RIS NI,

HEEBET Y a3k 16 (3) 1 S1-8404, 2012 563

1-E-2-1

BT RAPOEBEHEDFHFRZEI/L— 3D dynamic
CT % ML /- Ffli—

N N o R S AN D e NV o
2 HAR o 7 TR AR R AR
3 R B R LR A ERERL AR ) N E ) T — 2 3 VAR
T PR DR AR iy A 2 PR 2 R R S AL IR 2 =
W FHAR W] - 2, S5k —ER Y, AR T2,
BT, KEBEAR?, SRHAT,
IR, U1, SRR,
FESE Y IR, R AL

[BFEEEM] BHIGEIZHERZ v CEHMETiETH Y,
W T B SHAG O IG BN O E X B EER T T A ¥ — B
ReHEME AT C& 7, LAL, B TIhHD
B AR L CHE N EE) b o 5B 2 59 2 o R B
Th Y FEMIZHEH L. 4E, bbb 3D dynamic
CT ZHl\WC, WETRBFOFE L - THEOHELILE
g EE) & OB FH - RE L7220 THRiET 5.

(&) WHHE20% CFEER; 472 195) 2R e L
7o WRATHAS T ICHEBRE & A5 S8, W% 45 BEICFE
L7z, OFENIZE% DEAHHR (RFNSL bEI—)b, 77—
Fr7) A5 L7 fBGE Al 10 ml % RS &, M
DK THET S 72, #i321E 3D dynamic CT (Aquilion
One, #:2) ZMHv, HEIMET 2 EEHEH, H M
WmiNg - B0, & N A EHEW, RSSOk - 5k
B L OHE RO EE 3 (v, y, 2) TERAIL, MWET
KoM EZIEE X OHG O 25 L.

[#ER] e TECTORMOMELILE LT, (2B5EWH
LA EmBREOEmEABE SN, IhHIEEo L)
BELFUY A I 7 TG L. (805 & HIEM
BIEOMERBMGH HF) 0.2 BRI, FHEIIEHMEE 4 b
A TEH OB I N, INSITHEORBE) &
ML A3y 7 CHRESN. e PRS0 EET G -
S R RE O FaAR IR &R g o E AR B I BICHHE
LTwiz (p<0.01). T2 JEMAIE - 4 7 A4 HEH
EEFRTFRBEBMICEEZMHEIAL N p<
0.01).

[BELER] bhvbhug, RFETHORLE - IR
HEZfREE LCRELHEOZILZ REICNET 52 &
WX, W SO O 4 O B E & JERERAY I FHI T e
BT ERIFIUOTRL, R, T REHIR UEE L
HORTOEEHEEMHEAMEMBIRICI VRSN, &
FEHE#SEERITIE 2 R L2 MIERICET 5.
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1-E-2-2

=RxkA>E1—297714v 7R (3DCG) %
BAUWAEERTEFLVHEORA—erOZ=, HE, &
IR T D HBEOHRA—

VAL SRR PR R 2 R > —
2 A e 8 PR R A e D BB 25 S AR IR SR 1 2R
2 el EFER - B R
e KR S e B S JE R L SR R AR 22
o BB AR TR BT AR R - LIS
RUNCPNE N & R S A R
TRERS RS RFEBEANI AN A 3 4 = 0 ARFFER e
SR 1
PHERELRS L, BBEZSAL, R &Y
SRR !, Pl s, BT
T R, FERETRRY, ORTRGR 2
T SE S R (0 R ) R LA
HLHEERES, fAEEYTT, JNE—RT

st

[IFUHIC] W ITBHERGIED CTH D, Bl & & I
ZALS 2 M TR E A I OB BRI, Kl Lo
EHERT A L IERECH L. Z2TIDCG =7z
W T E TNV ORIWER KA, 14 1, 516 BARPHRKEIC
BTG ZAT 572, 40, FiiziCE %22 6T I2B1r
LUk, &, WEOEREN SO B % A7,
[FE] TSRS 28, ABOMIE TRk, Mg
U.S. National Library of Medicine @ Visible Human Project
TR S N@HMmIE, EHERS » 5 4 7O VF li{%, VE
W, 7 & OV R 2% Bk 230 L e i I T R 2 4 B 1S 38
FAREEARBSE L VSN RZ D LI, Zkca v
Va—%27574v%7V7}F 3dsMax2011 (Autodesk )
Z W CHE T BERFE 0 3DCG # BfEL 72, WETFICED S
OB & 135G % EHRER OB X LHEORELL, Hio
AT, Bl & h S HEE L7z,

[FRBEERER] WFEFVARET A 2ICLD, &
L%, &, WEOEMRHREEEZESIcE o252,
MR & 7 o 72, BARBIC T SR 3812 35\ T BRI 5
LURBEZS, WA il L <l &, MEHER O
VT T AIEERE & ICERNEG G52k
B, BREICA A=V TE DL LI o7z, F 72 EBINEH
I Z DR D537 & S R e B AR S h 7z,
[(BEERE] RAAMREMHEARLSY A I ¥ 7 TS
LOh, MR EIZH HFREMT L 728 & D FER D2,
e T BE A O e /NEB AT DS T dd o 7. HE TR
FOMIH KFHOMEIFHRE N TBY, EFVHIECSH
72oT, ZL OIHERET DLEDND - 72, SHITAIR
fif) % RS ARAE O EAT R B S DR THRERR L 72 28 S AGH
DOHGEZED TN ENEEZ TnD. FoARERELY
B liar¥a—¥yyIal—vardfosks

EMEICHHAT 2720082 FHTH Y, BIEZOMHEEL
BifLTwa.

1-E-2-3

BEICEL-BVRELEHT I -HONDIE1—
ZICEBW™ETFIIaL—Y3> (1) EBEEIPO
BER EEE L =TT IEFE

VIR AR R R R - AR

2Rk AL WR AT B TR FE T

R AL £ B FE i FE Al
W, G, PR
e, shhsgkke

[BM] meTEEORKRSHEEZMIE LT, #EOEH
OHMADARITH S Z &, &b & T HEE O BAR A
ENTVWHREWIED 2 EABITONRE. THRTT, WHF
R ARG & PR (% 0 gl F 72 13 A A DEWTE DT b
NTED, MELEHOEMS LFEIICHEATY
72, FITEAE, I -FNITY I AL — Y EHilfE
52 LT, Eit2 HOMHZRAATHS,

REETIE, YI2L—FOREFT—5 & bR - 8
B 7 — & ORI EIFENT, TDOHD=RKIGCG T = A~ =
v ofilfEd: (EFML) oW THEET 5.

[ BLCHE] BBaEImEREE 5% Tha.
Wik 7 — & 121%, RO ESAR O CT Wifg (A5 4 Al
0.625 mm) & M\ 7z, CT Wif§f#HTY 7 b (Materialise I,
KIE, Mimics) ZFIH L, ZZHLHE2MLz.
R\WT, ZOVAET—% % CG V7 b (Autodesk f, K
[#, 3dsMax i) ZHUY A, MEEIZA A BVE & iR L
THAREET V& LT

BT — &2, BT & B O VE %% FUH L 72,

VF lif$% CG ¥ 7 MUY A&, FREED VE #i{§E G0
MEET V%2~ &7, VFERIZCG Y 7 h DRG] % i
DLEHEE L TavE) D, 518, VFEEZEOR
Fo5 7 piik, REFOMIALR cineMRI 7 & O RS T CTHi
W, EARHEEET VDS A BOREE TV ETIEL .
Z N gl T LT O =K CG T = A — T 3
v OGEBIEFV) kL7
[#8] CT Wifg & W€ 7V, VFlifgs EHET L% H&
RELETHBELZEZA, MHFIFTLL—H LTV, F
e D EARFHI R E W% & OF G BIRBTE Lho
7 E Y 2, TNETORBE RIS LMEET IV EE
BETFIVTHo 7.
[#558) Mm% & R 220 m R 2 L HIE L Rk
T LB T VIE, BN RIERES 22, ZotET
W (EFMVL) BRERI P 2a—F Y Ial—Y 3 vic
PBERRERZHEL TV EE R SN,



1-E-2-4

BEIGEL A RMEERET SOOI E2—
SICEBHTYIaL—Sa> ) HFEER
VBT i DB S R

RS AL TG Bl B T 7E T

2 RIS TR e SR bR - ISR
MaE A, CHAEEE L, ShilEE
ESEUN S LRNITE) R L

[AEOEE] BEEEICZALSIOREEND L BEEITH
LTI 2 AHTIE, ARMEARRST L, RARARRT
WIIERIERICHI S 5 2 EBRETH S, LirL, &
Foxh UGl A SRS BRI 200213, BRI
PR % BUK T L BRORFAIHI S LB TH Y, TnH0)
FIAHEREEHD ) X7 20E) 7 EOFENRS.
[FREEfR ARG ER] AELMFRT D701, TP LE
BRE) (FRICME FEE) & OBRE B S 22T % = Kook
TyIalb—2ZM3LA. ABETYI2L—51%, T
T LCHIACWROREL % W & (BT & 201
BRFH L, £ 32— %13, CT Mg T ik
VF) 2250 h 7 BEOIEMRESERT— 5% b & 10
SIS NI E I T 2 HSHESE TV 2 I L7z, AT
XL T DA MM RO E LTERL, KTIC&
A% e 5 2 & T, HESEMORMNERZZEL
BH, SRR OTAARN S L AR ED) 2 g L 72,
[#ER] M fRoiE LTIkl BLUha x4 2 SP
TR L7z DR k] & 20T 9 2% F O E
FLVEIRL, ZOWTYIal—Ya ViERTHEER
JCH M & VE B & i LT, SRR RO R Yk &R A
S L7z, VF TIZBRTE VAN E NI X 2k
THRBOEZ B IR T E L DI, WEORZL B EMIC
o LTI OMET EBEF IV BRETH LI LA, =K
Y Iab—Ya VB X o THEMICHEZRTE /2.
[EZ] FEHOMRHNEL ZE L HBA - BT ES
DEOED Z RN 52 & T, BAKIEICIRA DL O
ED B BFE OB - B A7 UL L, R EBRE
ZYMNTLIENNETH LI EARBINZ, oY
Va— 2k bMFYIal—Yar2Hns e THEE
B ES K OB AR RIS R D, ELAY 2 I E % BE
B U 7= %0 e sFi 7 ik 2 EBITX 5.

HEEBET Y a3k 16 (3) 1 S1-8404, 2012 565

1-E-2-5

SESEIEOD AARREI & CTHEIG %A L CEIEL /=
AL E21—2RDILFEET b5 X

ISR AR e R R - LA
PR RFERFBEANN ZANA FH A T A5EHS
3R REER A BElE s 3 AR A 2 TE B
FLBEEEFHE IS TR v 5 —
MR, G, M EET e
HLFBEE S, VRS 4, AT RR 2

(B8] WETEBO A 4 A H = X AFHICIE, BB
22 R IZEAL & 25 E O BB O A IS ORI AL E T B
L. UL, fifdl & igh % W IEEHIC & R witkoF
PTIE, T ONA F A H = XA RRT 2 2 L IZHEET
HbH., FIT, ar¥a—FNTHEMS L ERZEBT 50
riToTWAhH.

Wi OF BT, TESHIR O NMRMRHIFT R & CT Wif% % %
& U Car R 2 HES 5. A TR, SEROME K
ERHHE L S SR ZEE TONART b T AD—E & tE T
5.

[HE B LOHE] @WEHED CT Wifg2 TR L,
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