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AbZ1 Zhof @} B2 El M3l o 1 E 0| SHA|A
onLE -~ 2 xS =
0 E=ZSIpE 0|85 o Ale] 22| = 578 ofd Zof AS
Santos and Macedo-Filho (2006) Cagliari et al. (2009) _—
100 d sz

Title Sonar Doppler as an Instrument of Doppler Sonar Analysis of Swallowing 51 d8 ) L

Deglutition Evaluation Sounds in Normal Pediatric Individuals - I

FiP
Number of Brazilian 50 persons Brazilian 90 persons 73 48
articiants (25 females, 25 males; (45 females, 45 males; “wg L

P P mean age: 32 years, 18 ~ 50 years) 3 groups: 2~5, 5~10, 10~15 years) qm'ﬂ N '\.,,. A
Equipment Sonar Doppler Sonar Doppler o,
Analysis S/W VOX METRIA VOX METRIA 7B |
Swallowing - Saliva - Saliva e
food and - Liquid (10 ml of water) - Liquid (*N.S.) 19
volume - Pasty (10 ml) - Pasty (N.S.) 1048 = e rr

- Peak intensity - Peak intensity
Parameters - Peak frequency - Peak frequency T

- Swallowing duration time - Swallowing duration time

- Mean + 95% C.I. - Mean + 95% C.I. & 2
Results - Gender, age group, swallowing food

effects (ANOVA)
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S1. NS AU SHFH| UL A2

O &AM 2MT2 3 74 (Xtron I&T)
v BEE MY MBI RMS HEE M E A
v H|O|Q FA| = HAF EX|(VFSS)Q A o

x

@5 Root Mean Sguare ploting...

PSAZE: SN TR ANt N = AIn S

Drlglnal Data

1,000 5

5000 10000 15000 20000 25000
Time (ms )

RMS(Root Mean Sqgare)

29,730 sec 37,675 sec,

x 5 5 i +
5000 10000 15000 20000 25000
Time (ms )

Orlglnal and RMS Plotlng

T T T T T
5000 10000 15000 20000 25000

SU.I!UU SE-EIIUU
Time (ms )

3 0 I N
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S1. Signal rectification: (-) values — (+) values

| 7|12
noise

S2. Smoothing with moving average

0 10 2000 3000 400D 5000 GODD TOOD G000 900D
Time (ms]

Rectified signal

=Lag n =150

S3. Starting and ending point detection

! /!

Peaks

a1l g “ .
H o |
) Staring Ending
150 - . . 1
point point

T — LIk 7
Cutoff === NJ U/

T TS Bt e

» Detecting slope = 0.9

S4. Peak detection

G N\ 6 \ G N 6
~——— ] ) N N

0 bd 2000 3000 4000 G000 GODO  TOO0  BOOO0 9000

- CUtOff = 50 : i -'|||T‘\-0 im=}
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S2. 51 a8 —|E7 =. oo ool —|ETE
2/3
S pARA ek & peak 24
- (swallowing peak amplitude) /pe;a\ (peak interval)
................ ool
' peak
(number of peaks) < 2000
£ 2" peak E
() ~
E 2000 § 2000
g =
S o
<C 1000 E 1000 :
'W{ﬁ;ﬂﬂ"; ---------- Y S TITELTET S Mﬁw. E ; - ]
1IZIIIIIIII 2IZIIIIIIII ?:-IZIIIIIIII 4IZIIIIIIII E-IZIIIIIIII 1IIIIIZIEI 2IIIIIZIIZI SIJIEEEI §4IIIIIIIIZI E-EIIEIIZI
Time (ms) Time (ms)
A X|EA|Z A 574
(swallowing duration time) (swallowing impulse)
4000 4000 +
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o ™
B swallowing Signal Analysis System =
Ewvaluation condition Lag (m) Cutoff [c) Slope (5] Starting time (mz) End time (ms)
- Analyze Save
PO1_TK_9_2 - 150 150 04
6000 — . . . . 2) Rectified signal 3 Fittered signal with moving sverage
5000 R
4000 - 4
co0 RMS I
2000 J 4000 1 T R
Average }w
] g 3000 E
400 -
Cutoff
2000 g 2000 ]
200 -
R 1 1000 -
6000 . . . . .
0 1000 2000 3000 4000 5000 6000 0 0 L L L L L
u nZ u.4 s X1 1 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
— Results
Amplitude (dB) Swallowing time (ms)
Average Mean 529 Mean 404 Duration time g972
RM= 547 = 1598 2t 0 Starting time
Peak magnitude Peak interval (ms)
# of peaks 5 Min [ 3gg Min [ 404 End time
Impulze 109113 Mz G659 Mt 404
A7l AlS] S AlSH o 7=I-“|. I. | AL7] I-IEI:"'I. x I. |h Il cH HHF
o o Eﬂ-l-Endatal_l-gEOE57x oo ool 7 ‘I‘E T ]ch 7
1 o
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v
v Thin liquid(‘4
v

S3. A Al pilot Test
1/2
109, &2 2HXF 108 (HF 1 & X)

=):1,3,9ml
Thick liquid(CH & =4 + A5}

=2t X8 HESTIAE): 1, 3, 9ml

E 1. HEHOIxt| Ay} MY
Normal Patient !
Sample size (n) 10 10
Mean 45.7 70.5 —
Nuctye Vb
Age SD 26.8 9.1 Nt
Range 25~ 82 60 ~ 82
Male 4 7
Gender _
Female 6 3 Thick&Easy
(Hormel HealthLabs, USA)
Thick liquid
o T EitRalsla i nomic n
Y Al Hdd28ln 53:?1“!-:-‘:”“::!?
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S3. A Al pilot Test

2/2

11 Azt 208
S1. Informed consent
(3 min)
S2. Exercise
(5 min) ¥ o8 SR random2z 2%
S3. Swallowing session - < OA] >
Session 1: thin quuid 1,3, 9 ml =9 2 23]

ZH| o
S4. Debriefing

detectingEl= {IXI2
ZOtM 2%

Session 2: saliva 29|
(5 min)

Session 3: thick liqui
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- - e O
O A2l swallowing signal 82 3 A 37HX| £ 25 &
1) Peak?} 2t 7 Q1 B2 (2 25%)
2) Peak?l F 712l BF( 70%)
3) Peak”f M| 7 O| &9l AL(2F 5%): noise/t MU=l Aoz =X
of 1%
Processed signal Processed signal Processed signsl
-T— T T T 1200 F
— G000 1 1000
>
c &000
-~ 300
3 4000 r
S «m 600 |
g-
400 | 1
< 2000 2000 ¢ 8 N Mﬂ\‘
200+ ]
Time (mSS 1000 2000 000 anoo stoo s000 1000 2000 3000 4000 5000 S000 70OO 2000 1000 2000 3000 4000 S000 6000 7OOO 2000
1) Peak?t 3t 7421 B2 2) Peak?t = 712l B% 3) Peak?} Al 7f O] &2l B2
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Q oF &= 40 dX 5| CHE ofd &84S LIEHH
v HHOL iR BE 270 peak A
v & 2k Ho| S20i| M2 peak Hl FHO| CHEA| LIEHE Ha o) FAFet
AFZ 794Gk
OO O o
| k)
| Z 0|3t gtxt
AP ZHOET (upper esophageal sphincter)O| .|
2 [ 2hA
== = O
\.\ | | 4|:”:| i |
4000 | 1
gad e S VLT by
200 : 1
3000 |
2000 AlZHT ’ 1000 2000 3000 4000 5000
................................................................................... I I I/I_\I
1000 | 20| 15001 Al ZbSE SEX} **\-
.............................................................................................. Col
1000 2066 3000 4000 5000 1000 | peak e
= = (laryngeal)?t OF2H 2
O|%6§ [[H I:él'gl 500 M /’L
X Reference: Hamlet et al. (1992) | . . . .
2000 4000 6000 8000 10000
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a Gaelo| &Z Z & (peak amplitude)= & 4 A0 H|S R E & SF2 220 CHSHA]
2

O
~ 3H 725t 2 A2 =M E

—

6000

5000
S\. 4000
= m G40l 15t peak
¥
Fﬂi; 3000 B A0l 2nd peak
= w 2HX} peak
E*ZUGU

1000

Thick liquid Thick liquid Thick liquid Thin liquid  Thin liquid  Thin liquid

* significant at a = 0.05
1ml 3ml 9ml 1ml 3 mi 9ml

= ddU2 o7l= /ol SAglo] AE 2xtol Hlo] & MA| &7]= A= ntefE

[
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MY ME F52 9
7=y

1) Smoothing (lag n)
2) Cutoff (c)

3) Threshold (t)

-
(=)
T

e

?.

x
T

HmEM (MU S5 U 8 Y
1) Amplitude (dB)
. peak, average, RMS
2) Duration time (ms)
3) Peak interval (ms)
4) Number of peaks (unit)

Controls
(78 ’é*o._l)

HArQlo| A7l £4 ot

(normative database)

1) Descriptive statistics
(mean, SD, range)

2) 95% confidence interval

+ Mo ot QIX} Tt (ANOVA)
=4

M ZF(TK, TN)
o4 8E(1,3,9ml)

A 2 (age group: =F ZA7H)
_I

o
d 9 (female, male)

(correlation analysis)
2) QIFEHA 7| S0 2k A2kt
(correlation analysis)
3) 3t Mot 7|50l Azt A
(trend analysis: 1X} or 2

ot

HAOIR} X2

—_ - L

Ordinal logistic regression

Validation
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