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= Abstract =

Comparisons of Lingual Function and Alveolar Sounds in 4-Year-Old
Korean Children with and without Ankyloglossia

Jae-Nam Choi, MS', Young-Ho Kim, MD!, Hyun-Sub Sim, PhD* and Hong-Shik Choi, MD'

"The Institute of Logopedics & Phoniatrics, Yonsei University College of Medicine, Seoul, and
*Department of Special Education & Interdisciplinary Program of Communication Disorders,
Ewha Womans University, Seoul, Korea

Background and Objectives : The current study aimed to 1) compare of Lingual function and alveolar sounds between 4-year-
old Korean children with and without ankyloglossia, 2) investigate the correlation between (D maximum lingual length-protru-
sion (MLL-P) and percentage of consonants corrects (PCC) focused on alveolar sounds, @ lingual movement and PCC focused
on alveolar sounds, @ MLL-P and lingual movement.

Materials and Method : Twenty-two 4-year-old children participated as subjects in the study: a control group of 11 normal
children and an experimental group of 11 children who were previously diagnosed as having ankyloglossia. They were measured
for lingual function (lingual length, lingual movement) and the performances of speech articulation.

Results : Children with ankyloglossia displayed significantly shorter MLL-P than 4 year normal children. Experimental group
displayed significantly worse lingual movement, lower PCC in Picture consonants test, and lower PCC of alveolar sounds than
control group. There was significantly high correlation between MLL-P and lingual movement of experimental group.

Conclusion : This paper describes clinical measure and functional aspects of the tongue. Such baseline analysis provides a more
definitive appraisal of lingual function as well as a more objective basis for diagnosis and treatment of ankyloglossia.

KEY WORDS : Ankyloglossia - Maximum lingual length-protrusion (MLL-P) - Lingual movement - Percentage of consonants
corrects (PCC) - Alveolar sounds.
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Fig. 1. Digimatic Cali-
per®.

Fig. 2. Measurement of
MLL-P.
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Table 1. Comparisons of MiL-P with and without ankyloglossia
(N=22)

Normal(N=11) Ankyloglossia(N=11) p-value

MLL-P 23.07(19.07. 26.88) 16.71(7.94,17.97) .0001

MLL-P : Maximum lingual length-protrusion (mm) median (mini-
mum, maximurm)

Table 2. Comparisons of ingual movement with and without an-
kylogiossia (N=22)

Normal  Ankyloglossia
Lingual movement (N=11) (N=11) _ p-vadiue
N(%) N (%)
Downward protrusion 11100 11(100)
Horizontal protrusion 11(100) 4(36.36) .004
Upward protrusion 11(100) o O 001
Lateral movement 11(100) 3(27.27) 001
Circumlocution [REQL.0)) o 0 001

Table 3. Comparisons of 5-point scales about linguat movement
with and without ankyloglossia (N=22)

Normal
(N=11)

Lingual movement 5(5, 5)

Ankyloglossia
(N=11)
1(1 3

p-value

.0001

3t gkell gt 737 Z3= Table 2, 37 2} WA Table 2
g Avind dad) 953 ofEn Y ol5e HE %o
Z UYYE A9 8E o9 wEor iy, 8 H=
7], & dog FHol], #E v wet el +
Az Kot 2lol7t YATHPL.05). A7 obs HekelA
£ 57k o $1Y BFE ST S A 18 4
&t @35 of% Yeie dE Yo Yl 5L 11
Y RS SUE 4 YA dE 9 Bgos YU
£ 119 F94 470], d8 gz §2o)7le 119 3l
A 3o FE + Y, SE AE WErie de w2t
Table 4. Comparisons of percentage of consonants corrects

(PCC) in picture consonants test with and without ankyloglossia
(N=22)

Normal(N=11) Ankylogiossia{N=11)  p-value

pCC 99.3(95.8, 100) 88.3(63.7, 100) 0021

Median (minimum, maximum)

Table 5. Comparisons of percentage of alveolar consonants cor-
rects (PCC) in word and sentence level with and without anky-
loglossia(N=22)

Normal Ankyloglossia viaue
(N=11) N=1y P
Alveolar consonants o4 500 100) 77.8(43.3,93.9) 0007
PCC in word
Alveolar consonants o 444 4 100) 79.4(30.0,93.9) 0006

PCC in sentence

Median (minimum, maximum)

Table 6. Comparisons of percentage of alveolar consonants cor-
rects(PCC) in word level with and without ankyloglossia(N=22)

Alveolar Position Normal Ankyloglossia
consonants  inword  (N=11) (N=11) p-value
Wi 1010, 1.00 1.0(004.1.0 3633
N S| 1000010 1.0 0,10 3633
SF 1010, 1.00 1.0C 1.0 0781
WF 10000, 1.0 100 0. 1.0 1666
~ Wi 1.0(1.0,1.0) 1.0(04 1.0) 3633
- S 100010 100410 3633
o wi 1.0001.0.1.00 100410 3633
St 1.000.0.1.00 100010 1.000
- Wil 1.000.0,1.00 100410 3633
Sl 1.0(1.0,1.0) 1.0004. 1.0 3633
R wi 10(0.7,1.00 040410 .0109
S| 1.007.1.00 070410 0360
" wi 07(07.1.00 040410 0174
Sl 1.007,1.00 070410 0360
wi 0.4(04,1.00 040410 3115
~ S| 1.000.0,1.00 04( 0.1.0 .0003
N SF 1000410 04( 0.10) 0035
WF 1.004,1.00 10( 0.1.0 3053

Median (minimum, maximum)

Median (minimum, maximum)
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Table 7. Comparisons of percentage of alveolar consonants cor-
rects(PCC) in sentence level with and without ankyloglossia
(N=22)

Alveolar  Position Normal Ankyloglossia
consononts inword ~ (N=11) (N=11) p-value
Wi 1.000.0, 1.0 1.0(04, 1.0 .3633
. Sl 1.001.0.1.0) 1.0C 0,1.0) .3633
SF 1.000.0.1.0) 1.0 01.00 0774
WF 1.01.0.1.0 1.0C 0,1.0) 1666
- Wi 1.0(1.0, 1.0 1.004,1.0) 3633
Sl 1.0(1.0, 1.0 1004, 1.0 3633
- Wi 1.00.01.00 1.0(04, 1.0) .3633
St 1.0(1.0, 1.0 1.0010,1.0) 1.000
- wi 1.01.0, 1.0) 1.0(0.4, 1.0) 3633
Sl 1.0(1.0, 1.0) 1.0(04,1.0) 1666
. Wi 1.0(0.7,1.0) 0.7(04,1.0) 0093
Sl 070.7,1.0 0.7(04,1.0) 1098
" Wi 1007, 1.0 04(0.4.1.0 0301
Sl 1.00.7.1.0) 0.7(04, 1.0 0632
Wi 1.0(04,1.0) 0.4(04,1.0) .1489
_ Sl 1.0 0,10 0( 0,07 0001
- S 100410 04( 0,100 0013
WF 1.0C 0.1.00 07( 0,100 0401

Median (minimum, maximum)
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Table 8. Correlation with MLL-P and PCC & correlation with lin-
gual movement and PCC between groups (N=22)

MLL-P Lingual movement
PCC Normal Ankyloglossia Normal Ankyloglossic
(N=11) (N=11) (N=11) (N=11)

Picture —.164 —.645 —.556
consonants test

Alveolar —.448 —.446 -.329
consonants (W)

Alveolar -.138 —.509 —.349
consonants(S)

MLL-P : Maximum lingual length-protrusion, PCC : Percentage of
consonants corrects, alveolar consonants(W) : alveolar conso-
nants in word level, diveclar consonants(S) : alveolar consonants
in sentence level
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Table 9. Correlation with MLL-P and lingual movement in the gr-
oup (N=22)

Lingual movement
Normal(N=11) Ankyloglossia(N=11)
MLL-P : 81+
* 1 p<.01, MLL-P - Maximum lingual length-protrusion

N, o

WAk 2R E, GBAXSANE 2AREH
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F& AZ HZ(hyoglossus muscle) A5 A (stylog-
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