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INTRODUCTION

Since cephalometric analysis was introduced by Broadbent! into the field of orthodontics,
research on the diagnosis of malocclusions and their growth and development has been actively
performed Especially, the clarification of the morphological and spatial relationship between
certain craniofacial structures has been done, and with the cephalometric method, attempts to
predict the growth of the human facial skeleton have been made

The endeavor of finding the relationship of some structural deformity or functional in-
sufficiency to a certain malocclusion 1s continued By wvirtue of the endeavor to clarify the
etiology of a certain malocclusion, orthodontists can treat the patients more effectively than
ever before

The space problem of nasopharyngeal space, which 1s one of the etiological factors of maloc-
clusions, has been actively investigated by some research workers 323,28 They argued that the
narrowed and/or obstructed nasopharyngeal space 1s one of the etiological factors of malocclusion
They proposed that narrowed and/or obstructed nasopharyngeal space induces the change of
oral muscle tonicity, and as a second effect, the morphological changes of facial skeleton
occur 346, 8-10

Some research workers did not agree to a certain pattern of malocclusion induced by naso-
pharyngeal space problem, and 1t was proved that the type of malocclusion induced by naso-
pharyngeal problem vanes 9,10,17

To this suggestion of nasopharyngeal space problems as etiological factors of malocclusion,
some research workers disagreed because the correlation coefficients between malocclusions and
mouth breathing are too low to be considered as an etiological factor 28

By surveying the interrelationship between the dimension of the nasopharyngeal space and
the facial structures with the statistical method, and by comparing the results with other reports,
1t could be possible to decide whether or not 1t 1s acceptable that the narrowed or occluded

nasopharyngeal space be blamed as one of the etiological factors of a certain malocclusion
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MATERIAL AND METHODS

156 Cephalometric roentgenograms were taken from healthy Korean adults (91 males and
65 females) who had a complete set of permanent teeth between the second molars on the upper
and lower arches

Cephalometric analysis programs were developed for the NEC PC-9801 VM2 personal com-
puter (640KB RAM) for analyzing vartous cephalometric parameters

Fach cephalogram was traced on acetate films for digitizing, and 25 reference points were
digitized by the Oscon GT-4000 digitizer All of the reference points are listed in Fig 1 and
have been identified according to well-known accepted definitions and criteria For the points
located apart from the midline, averages between the two points were used Reference lines are
also listed 1n Fag 1

146 angular measurements (Fig 1), 66 linear measurements (Figs 2-1 to 4-3), and 4 naso-
pharyngeal measurements (Fig 5) were calculated by cephalometric analysis programs Angular
measurements are made by crossing of two reference lines and those are listed in Fig 1 In the
measuring procedure of linear measurements, new reference planes such as S-vertical and S-
horizontal were adopted Definitions of those new planes are as follows

1 S-vertical | FH (SV/FH) plane which 1s vertical to FH and passes point S

[ ]

S-vertical / S-N (SV/S-N) plane which 1s vertical to S-N and passes point S

S-vertical /| ANS-PNS (SV/ANS-PNS) plane which 1s vertical to ANS-PNS and passes point §
S-horizontal / FH (SH/FH) plane which 1s parallel to FH and passes point S

S-horizontal /| ANS-PNS(SH/ANS-PNS) plane which 1s paraliel to ANS-PNS and passes point S
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Fig. 1. Cephalometric landmarks, planes, and angles See opposite side for the items of angular
measurements
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Fig. 2-1. Measurements from S-verticayFH ~ \  ——
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Fig. 2-3. Measurements from S-vertical/ ANS-PNS
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ANS to Ptm Projected on FH
A to Ptm projected on FH
LIE to Ptm projected on FH
UIE to Ptm projected on FH
B to Ptm projected on FH
Pog to Ptm projected on FH
Mo o Ptm projected on FH

NOODdDWUN =

Fig 3-1 Measurements from Ptm projected on FH

ANS to Pim projected on ANS-PNS
A to Ptm projected on ANS-PNS
LIE to Ptm projected on ANS-PNS
UIE to Ptm projected on ANS-PNS
B to Ptm projected on ANS-PNS
Pog to Plm projected on ANS-PNS
Mo to Ptm projected on ANS-PNS

NOQ AN

ANS to Ptm projected on SN
A to Ptm projected on SN
LIE to Ptm projected on SN
UIE to Ptm projected on SN
B to Ptm projected on SN
Pog to Ptm projected on SN
Mo to Ptm projected on SN

NOGOAWN

Fig 3-3. Measurements from Ptm projected on ANS-PN¢
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Fig. 4-1. Measurements from S-hornizontal/FH
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Fig. 4-2. Measurements from S-N

Fig. 4-3. Measurements from S-horizontal/ ANS-PNS
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Fig. 5. Measurements for nasopharyngeal space

* Ba-S-PNS
: Ba-PNS

: S-PNS-Ba
: S-Ba

Table 1. Results of Student’s t-test about nasopharyngeal measurements
(*p<005 **p<00! ***p<<0001)
MALE FIMALE
MEAN S.D. MEAN S.D. t
Ba-S-PNS | 56.64 4.67 61.27 4.64 6.08 **=*
S-PNS-Ba | 64.78 4.56 62.55 4,47 3.01 *
Ba-PNS 50.37 3.72 49,76 3.38
S-Ba 51.65 3.43 47.24 2.49 B.79 ***

Table 2. Correlation coefficients between nasopharyngeal measurements

(*p<0.05 **p<0.01)
MALE FIMALE
Ba-S-PNS _S-PNS-Ba Ba-PNS S-Ba Ba-S$-PNS _S-PNS-Ba Ba-PNS S-Ba
Ba-5-PNS 1 1
S-PNS-Ba ~0,71 ** 1 -0.68 ** 1
Ba-PNS 0.71 ** -0.55 *¥* 1 0.81 ** -0,53 ** 1
S-Ba ~0.25 * -0.24 * 0,39 *=* 1 -0.39 ** 0.29 * 1
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Table 3. Results of Student’s t-test about the angular measurements
(*p<005 **p<0.01)

MALE FEMALE
MEAN §,D, MEAN S D. t

1. N-ANS to FH 92.81 3.59 94.10 2.46 2.48 %
2. N-A to FH 89.32 3.46 90.65 2.53 2.77 *
3. N-B to FH 87.62 3.29 88.02 2.57

4. N-Pog to Fi 88.52 3.31 88.51 2.64

5. N-Gn to FH 87.02 3.26 87.00 2.62

6. N-Me to FH 84.42 3.25 84.42 2.62

7. S-N to FH 7.45 2.70 8.58 2,88 2.81 *
8. N-Ba to FH 27.85 1.95 27.17 2.34

9. S-Ba to FH 56.99 3.74 55.21 4.06

10, Y-axis to FH 62.82 3.3 61.59 3.22

11. ANS-PNS to FH 2.13 3.15 1.33 3.78

12. Occl. pl. to FH 5.47 3.86 5.98 4.08

13. Mand, pl. to FH 23.86 5.41 25.03 5.15

14. Ramus pl. to FH 87.54 5.19 86.45 3.81

15. U-1 to FH 116.25 7.06 116.26 5.7

16. L-1 to FH 60.16 6.91 57.53 5 48

17. A-Pog to FH 87.57 5.22 86.20 4,55

18. A-B to FH 95.03 5.60 95.91 4.66

19. N-ANS to §-N 94.69 4,45 94,53 3.05

20. N-A to S-N 81.91 4.37 82.12 2 87

2t. N-B to S-N 80.21 3.96 79.48 2.48

22, N-Pog to S-N 81.11 3.98 79.98 2.56

23. N-Gn to S-N 79.61 3.91 78.49 2.49

24. N-Me to S-N 77.01 3.84 75.88 2.51

25. N-Ba to S-N 20.44 2.56 18.64 2.24 4,53 **
26. S-Ba to S-N 130.58 5.37 133.42 5.11 3.30 k*
27. Y-axis to S-N 70.23 3.68 70.12 2.73

28. ANS-PNS to S-N 9.54 3.24 9.87 3.26

29, Occl. pl. to S-N 12.87 4.16 14,51 3,54

30. Mand. pl. to §-N 31.26 5.43 33.56 4.65 2,74 %
31. Ramus pl. to S-N 94.95 5.45 94,99 3.82

32. uU-1 to S-N 108.85 7.64 107.73 5.23

33, L-t to S-N 52.75 7.10 49,17 5.32 3.59 %*
34. A-Pog to S-N 80.16 5.39 77.66 4.19 3.11 %
35. A-B to S-N 102.44 5.69 104.35 4.17 2.53 %
36. N-ANS to N-A 3.54 1.49 3.49 1.33

37. ANB 1.74 2.47 2.67 1.95

38. N-Pog to N-A 0.75 2.70 2.09 2,32 3.22 %
39, N-Gn to N-A 2,25 2.74 3.59 2.34 3,16 *
40. N-Me to N-A 4.85 2.87 6.19 2,43 3.04 *
41. N-Ba to N-A 61.52 3.52 63.52 2.43 4,18 **
42, S-Ba to N-A 32.48 4.67 35.48 4.14 4,22 *%
43, Y-ax1s to N-A 28.00 3.28 27.90 3.24

44. DANS-PNS to N-A 88.69 4 24 88.15 3.67

45, Occl. pl. to N-A 85.35 4.01 83.50 4.34 2,73 *
46. Mand. pl. to N-A 66.96 5.08 64,46 5.61 2.89 %
47. Ramus pl. to N-A 3.28 5.13 3.03 4.29

48. U-1 to N-A 26.98 7.08 25,66 5.88

49, L-1 to N-A 29,20 7.04 33 06 5.89 3.59 **
50. A-Pog to N-A 1.70 5.69 4.41% 4.90 3.08 *¥
51. A-B to N-A 4.20 6.09 6.43 4.82

52. N-ANS to N-B 5.24 2.74 6.12 2.23

53. N-Pog to N-B 0.95 0.62 0.54 0.97 2,93 *
54. N-Gn to N-B 0.65 0.73 1.04 0.99 .74 *
55. N-Me to N-B 3.24 0.99 3.65 1.16

56. N-Ba to N-B 59.82 3.33 60.89 2.08

57. S-Ba to N-B 30.80 4.84 32.86 4,21 2,75 ¥
58. Y-axis to N-B 29.70 1.97 30.52 2.19

59. ANS-PNS to N-B 89.70 3.77 89.31 2.73

60. Occl. pl. to N-B 87.05 2.99 56.13 3.38

61. Mand. pl. to N-B 68,66 4.13 67.09 4.66

62. Ramus pl. to N-B 4.98 4.60 5.66 3.87

63, U-1 to N-B 28.68 6.20 28.29 4.87

64. L-1 to N-B 27.50 5.60 30.33 5.04 3.02 *
65. A-Pog to N-B 0.09 3.33 1.87 3.22 3.31 k¥
66. A-B to N-B 2.51 3.64 3.80 2.88

67. N-ANS to N-Pog 4.34 2.90 5.60 2.47 2.90 *
68. N-Gn to N-Pog 1.54 0.28 1.54 0.27

69. N-Me to N-Pog 4.14 0.65 4.14 0 67

70. N-Ba to N-Pog 60.72 3.45 61.39 2 23

71. S-Ba to N-Pog n.n 4.89 33.35 4.34

72. Y-axis to N-Pog 28.79 1.71 30.03 1.78 4.36 *%
73. ANS-PNS to N-Pog 89.49 3.75 90.28 2.75

74. Occl. pl. to N-Pog 86.15 2.83 85.64 3.03

75, Mand. pl. to N-Pog 67.75 3.98 66.59 4.23

continue to the next page

-262-



Table 3. (Continue)

76. Ramus pl., to N-Pog 4.08 4.50 5.16 377

77. U-1 to N-Pog 27.78 6.25 27.79 4,96

78. L-1 to N-Pog 28.41 5.37 30.83 4,46 2.98 *
79. A-Pog to N-Pog -0.91 3.01 -2.28 2.59 2.96 *
80. A-B to N-Pog -3.41% 3.55 -4.30 2.89

81. N-Ba to N-ANS 65.01 3.69 66.97 2.37 4,03 **
82. S-Ba to N-ANS 35.99 4.92 38.93 4,03 3.96 **
83. Y-axas to N-ANS 24.50 3.42 24.45 3.32

84. ANS-PNS to N-ANS 85.20 4.10 84.70 3.74

85. Occl. pl. to N-ANS 81.86 4.05 80.05 4.43 2.64 *
86. Mand. pl. to N-ANS 63.47 5.21 61.01 5.54 2,83 ¥
87. Ramus pl. to N-ANS -0.22 5.28 -0.42 4.37

88. U-1 to N-ANS 23.49 7.28 22.21 5.94

89. L-1 to N-ANS 32.70 6.98 36.50 5.87 3.58 **
90. A-Pog to N-ANS 2.46 1.44 1.97 0.65 2.86 *
91. A-B to N-ANS 7.70 6.14 9.88 4,86

92. N-Ba to A-B 57.26 5.61 57.05 4,05

93. S-Ba to A-B 28.27 6.85 29,01 5.72

94, Y-axis to A-B 32.25 3.99 34.37 3.24 3,52 %x*
95. ANS-PNS to A-B 87.14 5.52 85.47 3.47

96, Oc¢cl, pl., to A-B B9.61 4.55 89.98 3.84

97. Mand. pl. to A-B 71.22 5.21 70.93 4,70

98. Ramus pl. to A-B 7.53 5.93 9.50 4,94

99, U1 to A-B 31.23 6.58 32.13 4,68

100. L-1 to A-B 24.95 5.23 17.96 38.43

101. A-Pog to A-B 2.55% 1.44 2.06 2,03

102. N-Ba to ANS-PNS 29.93 3.35 28.46 3.54 2.62 *
103. S-Ba to ANS-PNS 59.00 5.33 56.50 5.44 2.86 %
104. Y-axis to ANS-PNS 60.74 3.56 60,30 2.56

105. Occl. pl. to ANS-PNS 3.38 3.29 4.69 2.89

106. Mand. pl. to ANS-PNS 21.77 5.10 23.74 4,14

107. Ramus pl. to ANS-PNS 85.46 5.27 85.17 4.27

108. U-1 to ANS-PNS 1t8.34 6.91 117.55 4,82

109. L-1 to ANS-PNS 62.24 7.02 58.86 5.49 3.23 %
110. A-Pog to ANS-PNS 90.44 5.13 92.61% 3.62

111. N-Ba to Occl. pl. 33.27 3.99 33.11 3.99

112. S-Ba to Occl. pl. 62.37 5.40 61.15 5.94

113. Y-axis to Occl. pl. 57.40 2.58 55.65 2,38 4.29 *=*
114. Mand pl. to Occl. pl. 18.43 3.91 19.09 3.14

115. Ramus pl. to Occl. pl. 82.12 4.46 80,52 4.42

116. U-t to Occl. pl. 58.42 5.60 57.89 4.68

117. L-1 to Occl. pl. 65.58 6.72 63.44 5.23

118. A-Pog to Occl. pl. 87.01 4.00 87.96 3.32

119. N-Ba to Mand. pl. 51.66 5.29 52.16 5.26

120. S-Ba to Mand. pl. 80.66 6.53 80.19 7.16

121. Y-axais to Mand. pl. 39.00 3.48 36.61 3.32 4.32 *%
122. Ramus pl, to Mand. pl. 116.36 6.08 118.62 5.48

123. U-1 to Mand. pl. 40.03 7.62 38.85 6.04

124. L-1 to Mand. pl. 96.12 6.87 97.52 5.82

125. A-Pog to Mand. pl. 68.71 4.66 68.91 3.97

126. N-Ba to Ramus pl. 64.75 5.51 66.51 4.12

127. S-Ba to Ramus pl. 35.72 6.48 38.47 5.87 2.7V *
128. Y-axis to Ramus pl. 24.76 3.93 24.91 3.33

129. U-1t to Ramus pl. 23.75 6.88 22.67 5.63

130. L-1 to Ramus pl. 32.44 7.42 35.99 6,01 3.18 *
131. A-Pog to Ramus pl. 5.03 5.48 7.84 4.73 2.91 *
132. N-Ba to S-Ba 29.15 3.19 28.08 3.09

133. Y-axis to S-Ba 60.42 5.02 63.34 5.08 3.56 *=*
134. U-1 to S-Ba 59.35 8.01 61.10 6.46

135. L-1 to S-Ba 3.46 7.92 2.61 0.80

136. A-Pog to S-Ba 30.79 6.52 31.03 5.78

137. Y-axis to N-Ba -0.53 3.57 1.37 3.06 3.46 *¥
138. U-1 to N-Ba 88.45 7.35 89.13 5.13

139. L-1 to N-Ba 32.36 6.89 30.61 5.12

140. A-Pog to N-Ba 59.77 5.30 59.07 4.09

141, uU-% to Y-axis -0.97 6.33 -2.19 4,80

142. L= to Y-axas 57.16 5.79 60.89 4.75 4,26 *%*
143. A-Pog to Y-axis 29.75 3.33 32.35 2,79 5.12 *%
144. Interancisal angle 123.95 9.81 121.49 7.85

145. A-Pog to u-1 5.29 5.66 7.94 4.88 3.05 *
146. A-Pog to L-1 27 46 4.72 28.41 3.94
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Every measurement that was calculated by the programs was recorded in sequential order
into a computer disk and statistical evaluation was performed by using the collected data By
using a statistical analysis program package, calculation of mean and standard deviations, Student’s
t-tests, and simple linear regression analysis were performed to all of the parameters

The statistical evaluations were done in the following manner
First, basic statistics like the mean values and standard deviation for male and female samples
were calculated
Second, Student’s t-tests were performed between male and female
Third, correlation coefficients between nasopharyngeal parameters and facial structures were

calculated

RESULTS

Results of Student’s T-tests

Mean and standard deviation of each measurement and t-values are listed 1n Tables 1, 3, and
5 Most of the angular measuréments did not exhibit notable significance of difference in sex.
But 1n the parameters which represents the antero-posterior relationship of mandible to maxilla,
male sample showed the protruded mandible to maxilla than female sample (Table 3) These
parameters are N-Pog to N-A, N-Gn to N-A, N-Me to N-A, A-Pog to N-A (p < 005)

Most of the horizontal measurements from S-vertical exhibited the significance of difference
(p<005) Honzontal measurements from PTM // ANS-PNS (see Fig 3-3) to each point
exhibited high significance (p < 0.01)

All of the measurements from SH/FH exhibited notable significance of the difference
(p<0001)

Results of Correlation

Correlation between the Nasophuaryngeal Variables

Results of correlation of nasopharyngeal measurements are listed in table 2

(Male Sample)

Ba-S-PNS, which 1s one of the horizontal measurements of nasopharyngeal space, exhibited
significance of negative correlation with S-Ba (r=-0 25) and S-PNS-Ba (r=-0 71) which are vertical
components of nasopharyngeal space It also exhibited high correlation with Ba-PNS (r=0 71)
which 1s also a horizontal component of nasopharyngeal measurements

Ba-PNS exhibited significance of negative correlation with S-PNS-Ba (r=-0 55) and exhibited
significant correlation with S-Ba (r=0 39) which 1s measured m the same unit ‘

S-PNS-Ba, which 1s one of the vertical components of nasopharyngeal measurements, exhi-

bited significance of negative correlation with S-Ba (r=-0 24)

—264 ~



Table 4 Correlation coefficients between angular measurements and nasopharyngeal measurements

(*p<005 **p<00!)
MALE FEMALD
BA-S-PNS _ S-PNS-BA _ BA-PNS BA-S BA-S-PNS_ S-PNS-BA___BA-PNS BA-S
1 N-ANS to Fil
2. N-A to FlI
3 N-B to Fii 0 25 %
4. N-Pog to Fi 0.27 * -0.26 *
S. N-Gn to i 0.26 * -0.27 *
&, N-lMe to Fit 0.25 * -0.29 ¥
7. &N to Fi 0.48 ** 0,48 *¥ 0 44 *%  -0.47 **
8 N-Ba to FiI -0,32 * 0.36 %%} -0,25 ¥ -0.36 *%
9 S-Ba to FH -0.65 *%  0.56 ¥¥  -0.41 ** ~0.70 ¥* 0,55 ¥*  .0.65 *%
10. Y-axis to Fil -0.43 #% 0,31 * -0.35 *% ~0.40 *% 0,44 ¥%
11. AMNS-PNS to FH -0.30 * 0.25 %
12. Occl. pl. to FH -0.25 * -0.36 *%  0.44 ¥% .0.25 *
13. Mand, pl. to FH -0.24 * 0,28 * -0.26 * ~0.42 **  0.52 ¥* Q.33 %
14 Ramus pl. to FH -0.31 ¥ 0.25 * -0.36 % 0.48 **
15. U-1 to FH -0.28 ¥
16, L-1 to FH
17. A-Pog te FH -0.29 *
18. A-B to FH
19. N-ANS to 5-N 0.29 * 0 35 ** 0,35 ¥*
20. N-A to 5-N 0.31 * -0 28 » 0.41 *%
21. N-B to §-N 0.26 * -0 33 * 0.33 %
22 N-Pog to S-N 0.24 * -0.33 = 0.26 *
23. N-Gn to S-N 0 25 % -0.34 % 0.26 %
24, N-Me to S-N 0.26 * ~0,34 * 0.24 #
25, N-Ba to S-N -0.75 *% 0,49 ** -0,29 % Q.51%%| .0.83 %%  0.55%*% .0.56 ¥* 0,29 *
26. S-Ba to §-N 0.66 ¥* -0.60 %% 0,34 * 0.80 %%  ~D.70 %%  0.60 **
27. Y-axis to SN
28. ANS-PNS to S-N
29. oOccl. pl. to S-N
30. Mand. pl. to S-N 0.29 * -0.27 * -0,27 *
31. Ramus pl. to S-N
32. Ul to S-N
33. L1 to S-N ~0.31 #
34. A-Pog to 5-N 0.3) *
35. a-B to S-N .
36. N-ANS to N-A 0.28 %
37. ANB
38. N-Pog to N-A 029 %
39. N-Gn to N-A 0.29 *
40. N-Me to N-A -0.24 % 0.28 *
41. N-Ba to N-A 0.31 % 0.31 * 0.43 #* 0.36 ¥* 0,32 *
42. S-Ba to N-A 0.24 * 0.80 ** -0.58 ** (.65 **
43. Y-axas to N-A 0.30 * -0.33 ¥ 0.25 % -0.39 **
44. ANS-PNS  to N-A
45. Occl. pl. to N-A -0.37 *¥
46. Mand. pl. to N-A 0,30 # -0.45 *%  0.29 ¥
47. Ramus pl, to R-A -0.27 * ~0.39 *%
48. U-1 to N-A -0.25 %
49, 11 to N-A
50. A-Pog to N-A 0.28 *
Si. A-B to N-A
52. N-ANS to N-B
53. N-Pog to N-B
54. N-Gn to N-B
55. N-Me to N-B
56. N-Ba to N-B 0.36 ** 0.33 * 0.50 ** 0.45 ¥¥
$7. S-Ba to N-B 0.58 *% -0 46 **¥  D.45 ** 0.78 ** -0.66 ¥* _0.66 **
58. Y-axis to N-B 0.44 *x  ~0.38 ¥¥ 0.38 * -0.40 ¥%  0.26 *
59. ANS-PNS to N-B -0.25 * -0.25 *
60. Occl. pl. to N-B 0.30 * -0.37 *¥% 0,27 *
61. Mand. pl. to N-B -0.30 * 0.37 * -0.46 *%  0.34 #
62. Ramus pl. to N-B 0.24 % -0.33 ¥
63, U-1 to N-B
64. L-1 to N-B
€5. A-Pog to N-B 0.29 *
66 A-B to K-8
67. N-ANS to N-Pog
68. N-Gn to N-Pog
69. N-Me to N-Pog
70. N-Ba to N-Fog 0 38 ** 0.34 # 0.45 ** -0,25 % 0 43 %
71, S-Ba to N-Pog 0.60 %% -0.46 ** 0.46 *% 0.75 ** -0.67 ¥* 0,64 ¥*
72. Y-axis to N-Pog 0.45 %%  -0.42 ** 0.49 %% -0.41 ¥* (.31 %
73. MIS-RIS  to N-Pog 0.26 * Q.24 *
74. oOccl. pl. to N-Pog 0.34 * 0,36 ¥* 0,30 %
75 Mand pl, to N-Pog 0.41 ** -0 47 ** 0,37 **

-265-

continue to the next page



Table 4, (Continue)

76. Ramus pl. to N-Pog 0.25 ¥  -0.30 *

77. U4 to N-Pog

78, L-1 to N-Pog

79. A-Pog to N-Pog 0.28 *

80. A-B to N-Pog

81, N-Ba to N-ANS 0.33 ¥ 0,30 * 0.33 % 0.29 *

82, S-Ba to N-ANS 0.57 %% 0,39 ** 0,44 *% 0.76 %%  -0.63 ¥* 0,63 %*

83. Y-axas  to N-ANS 0.25 %  -0.30 % 0.33 %  -0.34 % 0.25 #

84, ANS-PNS to N-ANS 0.25 * 0.25 *

85, Occl. pl. to N-ANS 0.28 * «0.34 % 0.27 *

86. Mand. pl. to N-ANS -0.29 * 0.35 %% -0.43 %* 0.33 *

87. Ramus pl. to N-ANS -0.25 * 0.27 * -0.35 **

88. U-1 to N-ANS

89. L1 to N-ANS

90. A-Pog to N-ANS

91, A-B to N-ANS

92. N-Ba to A-B 0.24 * 0.25 * 0.25 #*

93. S-Ba to A-B 0.44 ** 0,40 ** 0,32 * 0.58 ** ~0.58 %% 0.49 **

94, Y-axis to A-B 0.27 *

95, ANS-PNS to A-B

96, Occl, pl. to A-B 0.27 *

97. Mand. pl. to A-B 0,37 *%  -0.34 % 0.32 #

98, Ramus pl. to A-B

99. U-1 to A-B

100, L-1 to A-B

101, A-Pog to A-B

102. N-Ba to ANS-PNS ~-0.38 ** 0.25 * -0,49 ** -0.46 **

103, s-Ba to ANS-PNS -0.55 ** 0.47 *% 0,35 ** -0,73 ** 0.58 **  .0.63 **

104. Y-axis to ANS-PNS

105. Occl. pl. to ANS-PNS 0.29 *

106. Mand. pl. to ANS-PNS -0.24 * 0.42 *%

107. Ramus pl. to ANS-PNS

108, U-1 to ANS-PNS

109, L-1 to ANS-PNS -0.27 *

110. A-Pog to ANS-PNS -0.28 *

111. N-Ba to Ocel. pl. ~0.40 ** ~0.28 * ~0.51 ** 0.41 ¥% 0,47 *%*

112, S-Ba to Ocel. pl. ~0.62 ** 0.51 *% 0,43 ** ~0.72 ** .67 ¥k -0,62 *¥*

113, Y-axis to Ocel. pl.

114, Mand. pl. to Occl. pl. 0.29 *

115. Ramus pl. to Ocel, pl.

116. U-1 to Ocel. pl. 0.26 *

117, L1 to Ocecl. pl. -0.32 * 0.26 * -0.26 *

118. A-Pog to Occl. pl. 0.32 * 0.25 *

119, N-Ba to Mand. pl. ~0,36 ** 0.28 * -0.32 * ~0.52 ¥ # 0.48 ¥%  -0.48 %%

120. s-Ba to Mand. pl. ~0.56 ** 0.54 ®*  -0.43 *x% 0,70 ** 0.68 %% _0.60 **

121. Y-axas to Mand. pl. 0.26 * =0.38 ** 0.30 % 0.27 %

122, Ramus pl. to Mand. pl.

123, U-1 to Mand. pl. 0.26 * 0.31 *

124, L1 to Mand. pl. 0.42 %« -0.38 ** 0.35 %%

125. A-Pog to Mand. pl. 0,44 *% -0.35 % 0.38 #*
-0.41 ¥* 0.33 %

126, N-Ba to Ramus pl. 0.41 ** 0.47 *% 0,41 ** 0.55 **

127, S-Ba to Ramus pl. 0.61 %%  _Q.51 ** 0,35 ** 0.72 **  ~0,69 **

128. Y-axis to Ramus pl.

129, U-1 to Ramus pi.

130. L-1 to Ramus pl. «0,29 *

131, A-Pog to Ramus pl.

132, N-Ba to S-Ba -0.56 *% 0.66 **  -0,38 ** =0.73 *% 0.76 ** -0.59 *¥

133, Y-axas to S-Ba 0.74 *% 0,60 ** 0.50 ** 0.82 %%k -0.72 *% 0.66 **

134, U-1 to S-Ba 0.40 *% -0.29 * 0.29 * 0.53 *% -0.59 *¥  0.38 %

135. L-1 to S-Ba 0.34 k% 0,29 * 0.25 * 0.35 * -0.39 ** 0.30 *

136. A-Pog to S-Ba 0.50 **  -0.42 ** 0.36 ** 0.56 %* -0.61 ** 0.49 %%

137, Y-axis to N-Ba 0.58 ** _.0,28 * 0.40 ** -0,26 * 0.61 ¥x 0,42 ** 0.49 *%

138. U-1 to N-Ba -0.29 *

139, L-t to N-Ba

140, A-Pog to N-Ba 0.29 * 0.24 * -0.28 * 0,25 *

14y, U-1 to Y-axas

142, L-1 to Y-axas 0.35 **

143, A-Pog to Y-axis 0.32 * -0.33 *

144, Interincisal angle

145, A-Pog to U-1

146. A-Pog_ to L-1
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Table 5.

Results of Student’s t-test about the linear measurements

(*p<0.05 * p<001 ***p<0.001)
Male Female
Mean S.D. Mean 5.0.
ANS < SV/Fil 74.68 §.37 72.13 Z2.96 3.1 %

A - SV/FH 70.90 4.48 69.40 3.23
LIE - SV/FH 74.61 5.46 72.88 4.36
UIE - SV/FH 78.13 5.76 76.40 4.52

B - SV/FH 66.93 6.28 65.07 4.73
POG - SV/FH 65.68 5.61 65.58 5.57 2.56 %
MO - SV/FH 45.37 5.16 43.67 4.23
ANS - SV/S-N 67.44 5.07 65.18 3.48 3.10 *

A - SV/s-N 62.98 5.30 61.06 3.58 2.53 *
LIE - SV/S-N 63.78 6.57 61.20 4.34 2.65 *
UIE - SV/S-N 66.78 7.11 64.24 4.49 2.54 *

B - SV/S-N 53.34 7.64 50.51 4.77 2.64 *
POG - SV/S-N 52.78 8.71 49.00 5.65 3.05 *
MO - SV/S-N 34.87 6.64 32.56 4.13 2.67 *
ANS - SV/ANS-PNS 76.54 4.89 73.84 3.68 3.75 x%

A - SV/ANS-PNS 72.94 5.27 70.60 3.84 3.03 *
LIE - SV/ANS-PNS 77.46 6.37 74.55 4.12 3,23 *
UIE - SV/ANS-PNS 81.09 6.49 78.13 4.28 3.20 =

B - SV/ANS-PNS 70.57 7.20 67.18 4.31 3.38 #
POG - SV/ANS-PNS 72.45 8.20 68.00 5.09 3.87 %%
MO - SV/ANS-PNS 48.17 6.10 45.28 3.92 3.35 *
ANS - PTM // FH 53.38 3.15 51.27 2.44 4,48 *%

A - PTM // FH 49.60 3.27 47.94 2.38 3,45 **
LIE - PTM // FH 5.31 4.23 51.42 3.10 3.04 %
UIE - PTM // FH 56.84 4.46 54.94 3.29 2,89 *

B - PTM // FH 45.63 5.16 43.61 3.80 2.66 *
POG - PTM // FH 47.02 6.01 44,12 4.85 3.19 *
MO - PTM // FH 24.07 4.11 22.22 2.97 3.09 *
ANS - PTM // S-N 51.94 3.30 49.77 2.53 4,42 %%

A -~ PTM // S-N 47.48 3.47 45.65 2.47 3.61 *x*
LIE - PTM // S-N 48.18 4.68 45.79 2.99 3.59 **
UIE - PTM // S-N 51.29 5.13 48.82 3.22 3.39 *

B - PT™M // S-N 37.84 5.87 35.10 3.78 3,28 *
POG - PTHM // S-N 37.26 6.86 33.59 4.84 3.68 **
MO - PTM // S-N 19.37 3.76 17.15 2.78 3.62 **
ANS - PTM // ANS-PNS 53.68 3.15 51.50 2.57 4,57 ¥%

A - PTM // ANS-PNS|{ 50.07 3.35 48.27 2.54 3.63 **
LIE - PTM // ANS-PNS| 54.60 4.39 52.21 2.80 3.83 **
UIE - PTM // ANS-PNS| 58.22 4.49 55.80 2.95 3,79 **

B - PTM // ANS-PNS| 47.71 5.29 44.85 3.29 3.84 **
POG - PTM // ANS-PNS| 49.59 6.23 45.66 4.32 4.36 **
MO - PTM // ANS-PNS| 25.30 4.24 22.94 2.59 3.97 ¥*
ANS - SH/FH 51.90 4.86 46.18 5.17 7.02 okkk

A - SH/FH 57.42 5.22 51.71 5.07 6.80 k¥
LIE - SH/FH 80.42 5.81 73.84 5.66 7.03 dok*
UIE - SH/FH 83.46 5.52 76.82 5.48 7.39 k%

B - SH/FH 101.69 6.52 93.79 5.97 7.71 ¥¥%
POG - SH/FH 116.74 7.12 107.34 6.67 8.32 **%
MO - SH/FH 79.00 4.71 72.13 4.12 9,45 ¥¥*
GO - SH/FH 92,42 5.63 81.87 4,21 13.56 **#
ANS - SH/S-N 61.04 3.73 56.45 3.37 7.83 Hkx

A - SH/S-N 66.02 4.32 61.43 3.45 7.05 *x*
LIE - SH/S-N 89.29 5.07 83.35 4.33 6.97 ¥k
UIE - SH/S-N 92.75 4.65 87.32 4.00 7.57 ®kx*

B -~ SH/S-N 109.40 5.63 102.42 4.91 8.00 *¥x*
POG - SH/S-N 124.48 6.52 115.90 5.66 B.57 **x
MO - SH/S-N 84.13 4.23 77.82 3.28 9.97 ***
GO - SH/s-N 89.97 5.97 79.33 4.18 13.09 ***
ANS - SH/ANS-PNS 49.16 3.67 44.54 2.86 8.46 ***

A - SH/ANS-PNS 54.80 4.60 50.15 3.39 6.90 *%%
LIE - SH/ANS-PNS 77.65 5.22 72.25 4.41 6.76 %%%
UIE - SII/ANS-PNS 80.58 5.04 75.15 4.10 7.13 &%

B - SH/ANS-PNS 99,18 5.76 92.37 4.85% 7.75 ***
POG - SH/ANS-PNS 114.17 6.84 105.91 5.53 8.02 *¥*
MO - SH/ANS-PNS 77.28 4.48 71.18 3.57 9.08 ***
GO - SH/ANS-PNS 92.76 5.64 82.03 4.39 12,81 ***
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(Female Sample)

Ba-S-PNS exhibited negative correlation with S-PNS-Ba (r=-0 68) But its correlation with
S-Ba was not significant, while 1ts correlation with Ba-PNS was significant (r=0 81)

Ba-PNS exhibited negative correlation with S-PNS-Ba (r=-0 53), and positive correlation
with S-Ba (4=0 29)

S-PNS-Ba exhibited significance of negative correlation with S-Ba(r=-0.39)

Correlation between Angular Measurements and Nasopharyngeal Measurements

Results of correlation of angular measurements are listed 1n table 4

In general, male sample exhibited higher significant correlation than female measurements

(Male Sample)

Ba-S-PNS exhibited negative correlation with FMA (r=-0 24), occl pl to FH (r=-0 25), ramus
pl to FH (r=-0 31), Y-axi1s to FH (r=-0 43), Y-axis to N-A (r=0 30), Y-axis to N-B (r=0.44), Y-
axis to N-pog (r=0 45), Y-axis to N-ANS (r=0 25)

Ba-PNS exhibited significance of correlation with N-B to FH, N-Pog to FH, N-Gn to FH,
and N-Me to FH which represent relative horizontal position of mandible to cranial base (r=0 25
to 027) Moreover, Ba-PNS exhibited significance of negative correlation with Y-axis which also
represent relative horizontal position of mandible to cranial base (r=-0 35)

Ba-PNS exhibited negative correlation with FMA (r=-0 26), which means that if Ba-PNS
gains length, then the tendency of counter-clockwise rotation of the mandible increases

S-Ba, which 1s one of the vertical measurements of the nasopharynx, did not exhibit signifi-
cance of correlation with most of the angular measurements

S-PNS-Ba, which 1s one of the vertical angular measurements of nasopharynx, exhibited
significance of correlation with Y-axis (r=031), FMA (r=0 28), and ramus pl to FH (r=0 25),
S-PNS-Ba also exhibited significance of correlation with SNA (r=031), SNB (r=0 26), N-Pog
to S-N (0 24), N-Gn to S-N (r=0 25), N-Me to S-N (r=0 26), and N-ANS to S-N (r=0 29)

(Female Sample)

Ba-PNS exhibited sigmficance of negative correlation with occl pl to FH (r=-0 25), and
FMA (1=-0 33), Ba-PNS exhibitied signmificance of positive correlation with Y-axis to N-B (r=0 26),
mand pl to N-Pog (r=0 37), Y-ax1s to N-Pog (r=0.31), mand. pl to N-ANS (r=0.33), and Y-axis
to N-ANS (r=0 25)

Ba-S-PNS exhibited significance of negative correlation with Y-axis to FH (r=-0 40), ANS-
PNS to FH (r=-0 30), occl pl to FH (r=-0 36), FMA (1=-0 42), and ramus pl. to FH (r=-0 36)

Ba-S-PNS also exhibited negative correlation with SNA, SNB, N-Pog to S-N, N-GN to S-N, N-Me
to S-N, and N-ANS to S-N (r=-0 28 to -0 35) Ba-S$-PNS exhibited significance of correlation with

Y-axis to N-A (r=0 25), Y-axis to N-B (r=0 38), mand pl to N-Pog (r=0 41), Y-axis to N-Pog
(r=0 49), mand pl to N-ANS (r=0 34), ramus pl to N-ANS (r=0 27), and Y-ax1s to N-ANS (r=
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033)

S-Ba exhibited significance of negative correlation with FMA (r=-0 27) S-Ba exhibited
significance of correlation with A-Pog to S-N (r=031), A-Pog to N-A (r=0 28), A-Pog to N-B
(r=0 29), A-Pog to N-Pog (1=0 28) S-Ba exhibited negative correlation with A-Pog to Y-axis
(r=-0 33) S-Ba also exhibited correlation with N-Pog to N-A, N-Gn to N-A, N-Me to N-A (1=
028 t00.29)

S-PNS-Ba exhibited significance of negative correlation with N-Pog to FH (r=-0 26), N-Gn
to FH (r=-0 27), and N-Me to FH (r=-0 29) S-PNS-Ba also exhibited negative correlation with
ramus pl to S$-N (r=-0 39), Y-axis to S-N (r=-0 39), ramus pl to N-B (r=-0 33), Y-axis to N-B
(r=-0 40) N-Pog to mand pl (r=-047), Y-axis to N-Pog (r=-0 41), N-ANS to mand pl (r=-043),
ramus pl to N-ANS (r=-0 35), and Y-axis to N-ANS (r=-0 34)

S-PNS-Ba exhibited significance of positive correlation with Y-axis to FH (r=0 44), ANS-PNS
to FH (0 25), occl pl to FH (r=0 44), FMA (r=0 52), ramus pl to FH (r=048), SNA (1=041),
SNB (=0 33), N-Pog to S-N (r=0 26), N-Gn to S-N (r=0 26), N-Me to S-N (r=0 24), and N-ANS
to S-N (r=0 35)

Correlation between Linear Measurements and Nasopharyngeal Variables

Results of correlation of linear measurements are listed 1n table 6

(Male Sample)

Ba-S-PNS exhibited negative correlation with vertical measurements from SH/FH  This
means that the width of the nasopharynx being greater, the height of the anterior face 1s shorter
Its correlations with all of the measurements from S-vertical were significant and positive (r=0 27
to 0 30)

The correlations of S-PNS-Ba with the measurements from S-vertical were not significant
(p <0 095)

Ba-PNS length exhibited high significance of correlation with measurements from SH/FH
(r=041 to 048) and exhibited moderate significance of correlation with measurements from
SV/S-N and SV/ANS-PNS (r=0 24 to r=0 33), but S-Ba did not exhibit any significance of cor-
relation with measurements from SV/FH (p < 0 05)

Measurements of each point to PTM // SV did not exhibit significance of correlation with
nasopharyngeal parameters

Ba-S-PNS angle exhibited high significance of negative correlation with measurements from,
SH/FH (r=-0 42 to -0 57) and as the reference planes changed to S-N, SH/ANS-PNS, ceefficients
of correlation decreased

S-PNS-Ba angle exhibited high significance of positive correlation with measurements from
SH/FH (r=0 48 to 0 58) and as the reference planes changed to S-N, SH/ANS-PNS, coefficients
of correlation decreased

S-Ba exhibited moderate significance of correlation with measurements from SH (r=0 24

to r=0 50)
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Table 6. Correlation coefficients between linear measurements and nasopharyngeal measurements
*p<005 **p<001)

MALE TEMALE
BA-S-PNS___ S-PNS-BA BA-PNS BA-S | BA-S-PNS__ S-PNS-BA BA-PNS BA-S

ANS - SV/FH 0.27 * 0,48 #* 0.34 * 0.40 **
A - SV/FH 0.27 * 0.47 *% 0.41 ** 0.42 **
LIE - SV/FH 0.27 * 0.42 ** 0.40 ** 0.35 *
UIE - SV/FH 0.30 * 0.44 *% 0.42 ** 0.37 *
B - SV/FH 0.28 * 0.43 ** 0.36 * -0.28 * 0.33 *
POG - SV/FH 0.29 * 0.43 ** 0.32 * -0.,31 * 0.28 *
MO~ SV/FH 0.28 * 0.41 ** 0.38 * 0.31 *
ANS - SV/S-N 0.31 *x%

A - SV/S-N 0.29 * 0.27 *
LIE - SV/S-N 0.25 *

UIE - SV/S-N 0.25 *

B - SV/S-N 0.24 *

POG - SV/S-N

MO - SV/sS-N

ANS - SV/MANS-PNS 0.33 =

A - SV/ANS-PNS 0.30 *

LIE - SV/ANS-PNS 0.26 *

UIE - SV/ANS-PNS 0.27 *

B - SV/ANS-PNS 0.26 *

POG - SV/ANS-PNS 0.25 *
MO -~ SV/ANS-PNS
ANS - PIM // FH

A -PM// FH
LIE - PIM // FH 0.30 *  -0,28 *

UIE - PIM // FH 0.32 * -0.35 *

B, - PM // FH -0.37 *

POG - PMM // FH -0.38 *
MO - PIM // Fil 0.27 * -0.28 *
ANS ~ PTM // S-N

A - PM // S-N

LIE - PIM // S-N

UIE - PIM // S-N

B - PM// S-N

POG - PMM // S-N
MO - PIM // S-N
ANS - PIM // ANS-PNS

A - PIM // ANS-PNS

LIE - PIM // ANS-PNS
UIE - PTM // ANS-PNS

B - PT™ // ANS-PNS

POG - PTM // NNS-PNS
MO - PIM // ANS-PNS

ANS - SH/FH ~0.57 **  0.54 ** 0.42 #* | -0.48 **  0.52 %%

A - su/rd -0.57 **% 0,56 %% 0.41 %% | -0.48 *%  0.49 ¥*

LIE - SH/TH -0.55 ** 0,55 ¥% 0.34 * ~0.48 ** 0,54 **

UIE - SH/FH -0.56 ** 0.53 ** 0.35 ** -0.45 ** 0.53 **

B - SH/FH -0.51 ** (0,54 ** 0.29 * -0.47 ** 0,54 **

POG - SH/FH -0.42 ** 0,48 ** 0.33 * -0.42 *¥* 0,50 **
MO - SH/FH -0.57 ** 0,58 ** 0.41 **
GO - SH/FH -0.28 * 0.46 ** 0.44 **
ANS ~ SH/S-N -0.28 * 0.30 * 0.36 %% 0.31 %

A - SH/S-N -0.31 * 0.35 ** 0.33 * -0.34 * 0.26 *
LIE - SH/S-N -0.30 * 0.34 * 0.26 * 0.33 %
UIE - SH/S-N -0.28 * 0.30 * 0.27 * 0.29 *

B -~ SH/S-N -0.32 * 0.40 ** 0.24 * -0.27 * 0.36 *

POG ~ SH/S-N 0.33 * 0.28 * 0.33 ¥

MO - SH/S-N -0.39 *¥ 0,45 ** 0.36 **
G - SH/S-N -0.32 * 0.29 * 0.45 ** 0.44 **
ANS - SH/ANS-PNS -0.53 %*  0.53 ** 0.50 x| -0.34 * 0.52 **

A - SH/ANS-PNS -0.48 ** 0,50 ** 0.42 %% | -0.29 * 0.38 *

LIE - SH/ANS-PNS -0.45 ** (.48 ** 0.35 %% | -0,28 ¥ 0.42 **

UIE - SH/ANS-PNS -0.45 ** 0,45 ** 0.35 *% 0.39 *

B - SH/ANS-PNS -0.45 ** 0,51 *% 0.29 * -0.30 * 0.44 **

POG ~ SH/ANS-PNS -0.33 * 0.42 ** 0.32 * -0.26 * 0.4) **

MO - SH/ANS-PNS -0.49 ** .52 ** 0.40 *% ) .0,25 * 0.35 *
GO__—_SHi/ANS-PNS -0.31 * 0.26 * 0.46_** 0,43 *
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(Female Sample)

Ba-S-PNS exhibited high sigmificance of correlation with most of the measurements from
SV/FH (r=0 27 to 0 30)

S-PNS-Ba exhibited moderate significance of negative correlation with B - SV/FH (r=-0 28),
and Pog - SV/FH (r=-0 31)

Ba-PNS exhibited high significance of correlation with ANS - SV/FH (r=0 40), A - SV/FH
(r=0 42) and exhibited moderate significance of correlation with LIE - SV/FH (r=0 35), UIE -
SV/FH (r=0 37), B - SV/FH (=0 330, Pog - SV/FH (=0 28), and Mo - SV/FH (r=0 31)

Ba-S did not exhibit correlation with most of the linear measurements except the measure-
ments of Go from SH (r=0 43 to 0 44)

Ba-S-PNS angle exhibited moderate correlation with LIE - PTM // FH (r=0 30), UIE - PTM //
FH (r=0 32), and Mo - PTM // FH (=0 27)

S-PNS-Ba exhibited moderate negative correlation with LIE - PTM // FH (r=-0 28), UIE ~
PTM // FH (r=-0 35), B - PTM // FH (r=-0 37), Pog - PTM // FH (r=-0 38), and Mo - PTM // FH
(r=-0 28)

Ba-S-PNS exhibited rather high negative correlation with measurements from SH/FH (r=-0 42
to -0 48) except with Mo - SH/FH

S-PNS-Ba angle exhibited high correlation with measurements from SH (r=0 49 to 0 54)
except with Mo - SH/FH

Ba-PNS did not exhibit sigmificance of correlation with measurements from S-horizontal
(p <0 05)

DISCUSSION

Most of the research workers classify their samples with the method of subjective classifi-
cation, 1e, classification with molar relation or type of breathing, and they try to justify their
theories Inadequacy of subjective differentiation about the definition of pathology and function

1n defining the relationship between shape and function 1s acknowledged.ﬁ’28

There are a lot of unknown factors influencing the development of craniofacial structures
Hence, 1t 1s inadequate to classify samples with subjective classification if we make our goal to
discover the tendency of growth patterns or facial deformities For that reason, the subjective
classification of samples 1s excluded from this study Present study adopted random sampling
method and trnied to investigate the relationship of facial structures and related structures to
the nasopharyngeal space

Adequacy of the adoption of Ba-PNS length and Ba-S-PNS angle as nasopharyngeal depth
parameters 1s confirmed by Schulhof,29 Lmder-Aronson,4 Holmberg and Lmder-Aronson,8
and Preston 30

Linder-Aronson argued that the malocclusion occurs due to the narrowing of nasopharyngeal

space, and that if the etiology 1s removed, the direction of the growth of mandible 1s redirected
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from downward to forward and thus malocclusion 1s relieved According to meler-Aronson,“"6

the narrowing of nasopharyngeal space induces lingual inclination of upper central incisors,
lowered positioning of tongue, and clockwise rotation of the mandible, 1 e, 1t induces the charac-
teristics of the class Il type malocclusion. And if adenoid removal 1s performed, improvement
of chnical conditions can be achieved Other studies are focused on the morphological deforma-
tion resulting from the functional problems or functional derangement 2,11,12,14,20

‘The cramiofacial structure 1s a complex set of 23 bones and the shape of this structure is
decided by the shape of each component It is expected that if a part of this structure changes
its morphology or function, then another part of the structure changes its form and/or funetion
It 1s reported that there 1s a significant correlation between cervical angle to cranial base and

11,14

craniofacial morphology, and that there 1s a close relationship between cervical angle and

dimension of nasopharyngeal space 14 Experimental opening of the jaw induced the increase
of cervical angulation 31

Facial height 1s determined by respiratory demands, and facial height 1s obviously longer in
the mouth breathing patients than in the normal group 12

There 1s a strong tendency to maintain the original facial type with age, and growth curves
of different measurements exhibited parallelism regardless of facial type 36 Therefore, 1f we
select and evaluate an adult, we can estimate the skeletal pattern in the early year of life 1f we
evaluate the adult’s skeleton, 1t 1s expected to decide the etiology of certain cramiofacial de-
formities

Subtelny:)‘5 argued that, “Form changes function” In reverse, it 1s possible to infer that
the function changes the form  This hypothesis has been insisted on by many research

291112141930 «wpat are the causal factors?” and “What are the results?” are hard

workers
questions to be answered At least, we can say that ‘the two groups of parameters are intermingled
with each other At any rate, if we can find the causal factor of malocclusion, 1t 1s very helpful
1n treating orthodontic patients

In this study, parameters of nasopharyngeal space show notable significance of correlation
to the parameters of facial height, especially with the depth parameter of nasopharyngeal space
Ba-S-PNS angle, which 15 one of the depth indicators of nasopharyngeal space, generally exhibited

significant negative correlation coefficients

Angular Measurement

Sex Difference

Angular measurements of the dentofacial structure is an index of 1ts proportion rather than
1ts absolute size So if it can be shown that the significance of difference between male and female
angular measurelﬁents exists, 1t can be regarded as a morphological difference

In angular measurement, the differences in sex were not observed in most cases (p <0 05 y
But parameters which represents antero-posterior relationship ‘between the maxilla and the

mandible showed moderate significance of difference
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Correlation

Angular Measurements

Ba-S-PNS exhibited significance of correlation with the horizontal position of the mandible
to cramal base (p <0 05) That 1s, if Ba-S-PNS becomes larger, then the mandible moves for-
ward in relation to cranial base

Ba-PNS exhibited significance of correlation with Y-axis to FH (p <0 05), which means
that if Ba-PNS gains length, then the tendency of counter-clockwise rotation of mandible occurs
Both male and female samples exhibited the same tendency, but the female samples exhibited
lower correlation coefficients In conclusion for angular measurements, nasopharyngeal space

1s related to the anteroposterior position of the mandible

Linear Measurements

Among the measurements, Ba-S-PNS angle and Ba-S length exhibited significant correlation
with facial depth  Ba-S-PNS angle exhibited a lower correlation coefficient with facial depth
(p <005) than did Ba-PNS (p < 001) Especially in the female sample, Ba-S-PNS angle and
Ba-PNS length exhibited almost the same significance level with facial depth (p <0 05)

If the reference plane 1s changed from FH to S-N or to ANS-PNS, the value of the correla-
tion coefficient drops down The difference of inclination between FH and ANS-PNS 1s especially
slight, but the correlation coefficients of measurements parallel to ANS-PNS are significantly
lower than measurements parallel to FH

It should be mentioned that the horizontal measurements (facial depths) contains fractions
of Ba-S-PNS angle and Ba-PNS length And the measurements from PTM to each reference point
located on the surface of the facial structures exhibited a low correlation coefficient, therefore,
1t 1s considered that the nasopharyngeal dimension does not have a close relationship to the
hornizontal dimension of anterior facial structures

The correlation between nasopharyngeal variables and factal height exhibited notable signifi-
cance of correlation, especially between Ba-S-PNS angle and facial height But according to
Brodie6 and ng22

life, 1t should be reconsidered whether 1t 1s right that the correlation between the dimension of

, skeleton of nasopharyngeal space attains 1ts stability in the early year of

soft-tissue nasopharyngeal space and facial structures exists which 1s argued by some research
workers

Many of the reports showed the vanability of its dimension of nasopharyngeal soft-tissue.
Adenoids are usually developed in childhood and marked symptoms are most common at 2-12
years of age, and during adolescence, the adenoids decrease in size, concurrently with growth
of the nasopharynx, so that the lymphoid tissue also becomes relatively smaller4 So 1t could
be deduced that the dimension of facial structures would be changed if the dimension of soft-

tissue nasopharyngeal space changes Therefore, if the dimension of soft-tissue nasopharynx
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decreases due to the increased volume of adenoids in the nasopharyngeal space, the tendency
of decreasing of facial height occurs And facial height expresses tendency of decrease if the
dimension of soft-tissue nasopharyngeal space increases, vice versa If 1t 1s right, then the final
result of facial height would not express the correlation with the dimension of hard tissue
nasopharynx, because, as mentioned above, Brodle26 and K1ng22 argued that the skeleton of
nasopharyngeal space attains 1its stability in the early year of life (about 3 months after birth)
Of course, this 1s only a deductive theory and 1t 1s very hard to corroborate this theory with
the results of the present study which deals with the hard tissue dimension of nasopharyngeal
space only

Results of this study showed the high significance of correlation between the depth of hard
tissue nasopharyngeal space and facial height It 1s supposed that the facial height 1n consequent
of growth 1s almost determimmed at the time when the hard-tissue dimension of nasopharyngeal
space determined As mentioned above, each segments of craniofacial structures have inter-
dependence, 1t could be suspected that the phenomenon which 1s expressed on the facial region
by the effect of dimension of nasopharynx feed back to nasopharyngeal structure Because of
this reason, 1t 1s hard task to define the interrelationship between each structure not only in the
field of nasopharyngeal structure but all field of craniofacial structures

Correlation means the interrelationship between some structures or some phenomena as
the word itself means It cannot define what the causal factor 1s and what the result 1s by resolving
the correlation coefficients Only we can estimate 1s what the causal factor 1s and what the tesult
18

According to the results of the present study, person who has small dimension of nasopharyn-
geal space has a tendency of high facial height It 1s hard to determine what the normal range

18

CONCLUSION

Cross-sectional cephalometric study on the relationship of the nasopharyngeal space to
dentofacial structures was conducted with healthy Korean adults (91 male and 65 female) The
results are as follows
1 As to the difference between males and females, the males have a more protruded mandible
to maxilla and mandible and longer facial height than do the females
2  The sigmficance of negative correlation was seen between Ba-S-PNS and S-PNS-Ba Therefore,
1t 1s assumed that the two measurements have an interactive relation with each other.

3 Depth of the nasopharyngeal space showed the significance of correlation with antero-
posterior position of the mandible

4 It 1s assumed that the depth of the nasopharyngeal space and facial depth are unrelated to
each other

5 A high negative correlation between depth of nasopharyngeal space and anterior facial height
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was noted

6 Correlation between height of nasopharyngeal space and facial height was significant.
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