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(1) Reference Points

S Sella

N Nasion

ANS Anterior nasal spine

PNS Posterior nasal spine

Ptm Pterygomaxillary fissure

PW1 Point where intersects the posterior pharyngeal
wall with the PNS -S line

PW2 Point where palatal plane(a line connecting
ANS with PNS) extension intersects the poste-
rior pharyngeal wall

Table 1. Hypernasality Score

No Hypernasality
Mild Hypernasality
Moderate Hypernasality

W N = O

Severe Hypernasality

Fig. 2. Cephalometric landmarks when articulating vowels.
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(2) Reference data

- The tip of the uvula
- Superior surface of soft palate at its greatest

thickness

* Inferior surface of soft palate at its greatest

thickness

: Most anterior point of the anterior tubercle of

the atlas

: Basion,
* Most antero-inferior point of the second cervi-

cal vertebrae

* Most antero-inferior point of the third cervical

vertebrae

- Nearist point of dorsal surface of tongue from

uvula
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halograms at rest

170.81

I 397 224 193 1.16

ANS'PNS  Hard palate length I 501 237 21 40110 1.13
PNSU ¢ Soft palate length I 545 296 224 16800 1.32
SSPASP —+ Soft palate depth N 594 216 225 24638 096
PNS"PW2 - Nasopharyngeal depth V 684 269 235 18330 1.14
NPA  : Area of the nasopharynx (PWl.—PWZ—PNS) W 425 97 9 18.9 141.75 144
PNS-U/PNS-PW2 : Adequate Ratio(soft palate WM 455 292 931 21368 196
. _ length/nasopharyngeal depth) VI 527 242 168 121.80 144
Anatomic VPI : Distance between. pharyngea? wall X 613 939 187 139.32 124
‘ and soft palate durllng articulation Y 483 933 979 930.18 0.84
Anatomic mVPL  + Mean of anatomic VPIs Mean 5224 2513 2141  201.63 119
FMPW1 : Forward movement of pharyngeal wall on D 393 2.86 318 80.97 0.19

the palatal plane

FMPW2 : Forward movement of pharyngeal wall on
the line connecting Ba with PNS

2.53

[ 3.6 0.33 172.02 38 1 140.715 2.7 1 135.02  3.37 2.67
I 53 0.67 14589 3.1 1 16044 2.3 0.67 159.60 3.57 2.33 3.2
I 21 0.33 12580 O 0.67 10742 0 0.33 11832 0.70 4.97 3.17
I 7.8 0.67 241.82 4.2 2.00 21051 28 200 22127 493 1.83 1.23
v 0 0.00 186.03 0 0.67 16350 0 0.33 16524 0.00 1.63 1.1
it 0.8 0.00 16766 1.2 0.33 149.73 0.7 0.33 12227 0.90 0.26 1.57
VI 04 0.00 190.19 05 1.00 20492 0.5 0.67 203.98 047 1.63  4.23
VI 3.1 0.33 13536 2.1 1.00 13754 1.8 133 11484 233 -1.17 -06
K 3.8 0.67 13156 4.6 1.33 11022 49 2.00 11562 4.43 2.9 2.5
X 6.1 0.33 206.98 6.1 1.67 250.98 6.2 167 21886 6.13 1.13 1.8
Mean 3.3 0.33 170.33 2.56 1.07 163.60 2.19 1.03 157.50  2.68 1.82 2.07
SD 2.57 0.27 37.14 212 049 4589  2.08 0.67 43.35 212 1.63 1.36
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Fig. 3. Correlation between adequate ratio and anatomic
mVP!,

Fig. 5. Vowel classification based on tongue posture.
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Fig. 4. Cormrelation between hypernasality score and
anatomic VP,
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Abstract

RELATIONSHIP BETWEEN NASOPHARYNGEAL SPACE AND VELOPHARYNGEAL
INCOMPETENCE IN CLEFT PALATE

Joon-Hui Cho, D.D.S., Byung-Jai Choi, D.D.S., Ph.D., Hyun-Sub Shim, Ph.D_*
Heung-Kyu Sohn, D.D.S., Ph.D.

Department of Pediatric Dentistry, College of Dentistry, Yonsei University,
Department of Special Education, Ewha Womans University*

Nasopharyngeal closure is a sphincter mechanism between the activities of the soft palate, lateral pharyngeal
wall and the posterior pharyngeal wall, which divides the oral cavity and the nasal cavity. It participates in
physiological activities such as swallowing, breathing and pronunciation. In case of an error in this mechanism,
it is called a nasopharyngeal incompetence. The causes of this error are defects in (1) length, function, posture
of the soft palate, (2) depth and width of the nasopharynx, (3) activity of the posterior and lateral pharyngeal
wall.

The purpose of this study is to analyze the nasopharynx of cleft palate patients using lateral cephalograms

and at the same time, evaluate the degree of hypernasality of each vowels to find its relationship with nasopha-
ryngeal incompetence.

The following results were obtained :

1. The length of the soft palate was markedly short than normal.

2. The adequate ratio was smaller than the normal value.

3. As the adequate ratio decreased, when articulating vowels, anatomic mVPI increased.

4. When articulating each vowels, anatomic VPI was in proportion with the degree of hypernasality.

5. The degree of hypernasality was greater in high vowels(/i/, /u/) than low vowel(/a/).

From the above results, it can be concluded that in cleft palate patients, lateral cephalograms can be used ef-

fectively in diagnosing and evaluating nasopharyngeal incompetence. The anatomic structure of the nasopharynx
has close relation to the degree of hypernasality.

Key words : Velopharyngeal Incompetence, Nasopharyngeal space, Lateral cephalogram, Hypernasality, Cleft
palate
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