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Introduction Method (1) Measuring relative tongue size

Background: Relative t :
Speech clarity varies individually, but we don know its causal mechanisms. €lative tongue size€
(RTS) indicates tongue

Purpose of study: size relative to tongue
The relative tongue size gives an index about how far the tongue can move + oropharynx size
within the oropharynx. This study examines the relationship between the index (above the boundary).

and tongue movement velocity on MRI obtained from five Chinese speakers.

oropharynx

The smaller the R7S,

Me;‘h‘;fllsz o . ettt MR for the greater the tongue
(1) Measurement of the relative tongue size on midsagitta or /i/ mobility in the oral and Atongue

(2) Combined cine- and tagged-MRI to observe tongue motions. . Relative tongue size (RTS) =
(3) Measurement of velocity of tongue surface markers. pharyngeal cavities.

Method (2) Analyzing combined cine- and tagged-MRI Subjects and data

Five Chinese speakers
of the north dialect

® Three females

® Two males

(a) Lower boundary (b) tongue area (c) oropharynx area

Atongue Aoropharynx

MRI motion imaging was conducted with cine-MRI and tagged-MRI techniques

In a single session.
Surface marker points were detected from tagged-MRI and mapped on cine-MRI

data frame-by-frame.

e, — Test words
(@) P;;, pointiinframej  (b) P;;.q1, pointiinframej+1 ® /mune/ (7|(1|t.|)
Velocity of each marker point between two frames is: ® /midu/ (ZE)
Ll
Vijoje1 = |PijPijea| /t ® /mudi/ (BRY)
where P; ; is point i in frame j, and t is the frame interval.
Mean velocity of all the selected points is: MR experiments were
1 Np Np~l conducted at ATR BAIC,
(a) Tagged-MRI data (b) Tagged-MRI with (c) Cine-MRI data (d) Cine-MRI with markers V= N r (No—1 Z Z Vi jsj+1 Kyoto, Japan.
surface markers p* Ny = 1) i=1 j=1

where numbers of points and frames are N, and Ny, respectively.

Result (2) Mean velocity: all the points

Result (1) Relative tongue size Result (2) Example /mudi/: pharyngeal surface

Velocity profiles (selected points) among three female speakers : : :

Subjects | Gender | Relative tongue size 00 y. pw . ( - p - ) - g. . !p - . Velocity (mm/s) | Velocity (mm/s) | Velocity (mm/s)
el - 54179 A 33 Subj: SC  RTS: 54.2%_ | Subj: ZY RTS:60.8%_ | Subj: ZC  RTS: 65.6% | Subjects mune/ midu/ rmudi/
Z.Y. F 60.76% 5 | | | | | S.C. (F) 22.48 24.51 31.10
Z.C. F 65.57% 2 40 L] L - Z.Y. (F) 22.36 14.46 16.62

E 30 [ 1t 1} ]
w1 v << sc 3 | \/\,\f/ B ,/\/" 7.C. (F) 20.45 20.43 15.43
WS M 62.68% | | |1 ' W.J. (M) 28.11 32.27 21.21
. . . - OO 2 4 Fr:me énuml]i)(;r 1I2 1I4 : X 2 4 Frgme iumt)(;r llz 1'4 0 2 4 Fr:me ium{f;r 12 1I4 3 W.S. (M) 21 .58 21 .72 19.45
Result (2) Box plot of mean velocity Result: Summary
Vilocity of points of oral and pharungeal surface ---/mune/ Ve!fcity of points of oral and pharungeal surface ---/midu/ Je'mit" of points of oral and pharungeal surface ---/mudi/ D AmOng a” the SUbjeCtS, the relative tongue Size ranged
Three females  Two males . Three females  Two males Three females  Two males from 54.2% to 65.6%.
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™ — | O Overall tongue surface velocities ranged from 14.5
_ mm/s to 32.3 mm/s. (The oral surface velocities ranged
= from 14.1 mm/s to 32.7 mm/s, and the pharyngeal
| surface velocities from 12.0 mm/s to 34.3 mm/s.)

O Comparison between the index and velocity for the

" .' !. !ﬁ . : = .- male and female groups showed evidence that the
; | | ; . smaller the tongue, the faster the tongue movement.
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Relative tongue size Relative tongue size Relative tongue size
mSC (F) 54.17% m ZY (F) 60.76% ® ZC (F) 65.57% ® W) (M) 55.56% ®'WS (M) 62.68% B SC(F) 54.17% mZY (F) 60.76% ®ZC (F) 65.57% B WJ (M) 55.56% B WS (M) 62.68% m SC (F) 54.17% ®mZY (F) 60.76% ® ZC (F) 65.57% mW) (M) 55.56% 8 WS (M) 62.68%
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Supplement 1: Classic scoring of relative tongue size Supplement 2: Data for the oral and pharyngeal surfaces
Mallampati score has been Mallampati score . Subjects | S.C. | Z.Y. | ZC. | WJ. | WS.
used to estimate the difficulty Words/ Velocity (mm/s) (F) (F) (F) M) | (M)
of intubation. This score is also Sacady e Class IV mune/ | Yelocity of oral surface 26.38 | 22.42 | 26.06 | 31.55 | 23.61
a way to visually evaluate the Velocity of pharyngeal surface 18.58 | 22.29 | 12.04 | 24.68 | 19.56
relative tongue size. The imidy, |Yelocity of oral surface 22.57 | 14.09 | 20.56 | 30.23 | 22.38
accuracy Is In question because — Velocity of pharyngeal surface 26.45 | 14.84 | 20.24 | 34.31 | 21.07
of individual variation of the \ mudi/ | Velocity of oral surface 32.73 | 17.34 | 16.27 | 23.07 | 20.11
velum in length. N Velocity of pharyngeal surface 29.46 | 1590 | 14.17 | 19.35 | 18.79




