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2. FAT F
FAE A Fig. 2, Variables of the nasopharynx and defined on

=3 o t} ° :
EARA) Hell FAIE 42 & 1% (Fig. 1)1 2 lateral cephalometric radiographs. Nasoph-
2 = -
ol azlx A= ¥ AE FAsc aryngeal depth (d) the distance between the
3. A &= perpendicular intersections of anterior atlas
Palatal line(PL), Anterior atlas line(AAL), line (AAL) and pterygomaxillary line (PML)

along the palatal line (PL). Nasopharyngeal
height (h) the distance between the inter-
sections of palatal line and Ba - Na line along
the pterygomaxillary line. Theta (6 ) Ba-Na
line/palatal line angle,

Basion-Nasion(Ba-Na), Pterygomaxillary line (P-
ML), Pterygoid Vertical line(PVL) & %o 2
o3t 2 AE 5L Aegict (Figl)

o) Nasopharyngeal depth(d) : Anterior Atlas line
3} Palatal line?] mx}Aeol4 PNS7Lx9] Ag]

) Nasopharyngeal area (NP) : Palatal line, Ante-
rior atlas line, Basion-Nasion line, Pterygo-
maxillary lineo] uhv}A] olF& 17439 w4

(Fig. 3)
Fig.1.  Reference lamdmark & line: Scila (S), Nasion-
(NA), Basion (BA), Anterior nasal spine .
(ANS), Posteriornasal spine (PNS), Pterygo- “-
maxillary line (PML), Palatal line (PL), An- Air area
terior atalas line (AAL), Basion-Nasion line Ad area
" (Ba-Na),
#h Nasopharyngeal height (h) . Basion-Nasion line
3} Pterygomaxil]any line9] ﬂi]‘ﬁ"""‘ Poster- Fig. 3. The areas of the nasopharynx defined on
ior nasal spine (PNS)74219] A3 (Fig.2) - lateral cephalometric radiographs.
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Fig. 4.  Statisti ;ally significant measurements in de-
termining which patients are experiencing
adenoid blockage of nasopharynx: (1) Airway
Percentage: Percentage of nasopharynx occu-
pied by adenoid tissue (ratio of striped
area to trapezoid area). (2) D-AD; : PNS:
Distance from PNS to nearest adenoid tissue
measured along the line PNS-BA. (3)D-AD2
: PNS: Distance from PNS to nearest aden-

NA

NA NASION

BA BASION

AA ANTERIOR ATLAS

ANS ANTERIOR NASAL SPINE
S SELLA

PNS POSTERIOR NASAL SPINE

~7ANS

oid tissue measured along a line through
PNS perpendicular to S-BA. (4) D-PTV: AD:
Distance to nearest adenoid tissue from a
point on PTV 5 mm above PNS (5) Posterior
Height: The length of the line S-AA. (6)
0: The angle formed by the intersection of
the lines PNS-ANS and BA-NA. (7) Depth 1:
The angle AA-S-PNS. (8) Depth 2: The angle
BA-S-PNS.

(1) Adenoid area{Ad) . Nasopharyngeal area ol
4] adenoid tissue2} mlv}+= adenoid pharyn-
geal wall area

(2) Air area (Air) : Nasopharyngeal area ol} 4]
adenoid area2 #] 1} 2} ¥-9] & nasopharyn-
geal airway area

{3) Adenoid percentage (Ad/NP) . Nasopharyn-
geal areadl| 4 adenoid tissuer} 2}2|3}= pe-
rcentage

@) D-AD,: Posterior nasal spine (PNS)olj4 Ba-
siondl] lineS 1wl adenocid tissues} =wh}=
742 Ak Azl (Fig.4)

®) D-AD,: Posterior nasal spine (PNS)ell4] Se-
lla- Basion (S-Ba) o] =244 28w adenoid
tissues} b= PR sk A el (Fig 4)

@) D-PTV(R) : Palatal line 5om2] 4u} Pteryg-
oid vertical lineol|4] adenoid tissuez}x|¢] 7}AF
7V7hE A#l. (Fig.4)

() Posterior height . Anterior atlas lines} Palatal
lineo| sbub A AAolA Sella(S) 74x)9
#el. (Fig.4)

©p Depth 1(D,) : AA-S-PNS7 o] 5= 7. (Fig

4)

@) Depth 2(D,) : BA-S-PNS7} o|&+ 7 (Fig
4)

) Angle 8 : Basion-Nasion lines| Palatal line o]
ahdm) o] F& 7=, (Fig.4)

Al-8-% computer 7]F2 PRIMES =24 AA 9}
Al Zol] }-45+ Medusa Program (computer aided
design system)-& o} 83ate] BALR|d| 23A 217
2 stylus pen® & digitizer boardsl| 4 screencl] 1
D1 AEHES Y-S FAA AF }EY 4x,
Aol WAL 248 Tl SPSS package 24 54|
el shgich

M o7 o

7h Vol ol w& wlglF9] airway, adencid™ 3
b 2ol wE v TH2H velsh okl =
2} Nasopharyngeal area (NP) 2} Adenoid(Ad) £} Air-
way area(Air) 7} A4 Z748kg3 NP, Air:s o

Aok Ao vehgn Ao Ade Rt

A= Airway percentager W2lolA = 104w o
Aol A 94w 7L 7 EARA 2 vpebyke) (Table



Table 1, Comparison of the mean and standard deviation in area measurement in male

2

unit: mm
ge 7 8 9 10 11 12
Item Mean S.D. | Mean S.D. | Mean S.D. | Mean S.D. | Mean S.D. | Mean S.D.
Air 192.9 83.4 202.6 69.7 200.6 74.8 197.3 88.6 210.3 49.2 247 112.8
Ad 326.7 97.9 333.3 57.2 339.3 95.5 345.0 69.2 355.8 106.7 368.8 109.3
NP 519.6 1054 535.9 96.1 539.9 54.5 542.8 84.1 566.1 83.6 615.8 1005
Ad/NP (%) 629 114 622 11.6 629 11.2 63.7 154 62.8 151 60.0 14.6
Table 2. Comparison of the mean and standard deviation in area measurement in female
unit: mm?
Age 7 8 9 10 11 12
Item Mean S.D, [{Mean S.D. | Mean S.D. | Mean S.D. | Mean S.D. | Mean S.D.
Air 212.0 89.6 221.8 659 2195 72.2 237.2 67.8 247.4 72.7 288.7 68.3
Ad 308.4 919 318.1 102.1 321.3 56.7 3252 64,9 329.9 70.5 335.2 83.1
NP 520.4 112,2 539.4 127.2 540.8 118.7 562.4 99.4 577.3 100.8 623.9 104
Ad/NP(%) 59.3 11.2 590 7.0 59.5 109 578 9.8 571 82 538 9.0
Table 3. Comparison of the mean and standard deviation in linear measurement in male
unit: mm
Age 7 8 9 10 11 12
Item Mean S.D.| Mean S.D.] Mean S.D.] Mean S.D.[ Mean S.D.[ Mean S.D.
NP. height 24.6 3.3 24.7 2.2 25,5 2.7 26 2.1 27.3 2.7 276 2.3
NP, depth 30.0 3.9 30.0 2.7 300 25 30.1 3.3 303 29 314 3.6
post. height 43.3 3.1 43.6 4.3 353 39 456 3.1 46.6 34 48.6 3.8
D-AD,; 16.3 5.5 18.6 3.8 18.4 4.0 i8.9 49 203 5.5 20.5 5.4
D—-AD, 11.4 3.0 12.2 2.8 12.5 3.0 124 3.3 12.8 3.2 13.8 3.9
R 74 4.7 9.1 5.1 10,7 5.4 11.7 9.5 10.5 5.4 11.5 5.5
Table 4. Comparison of the rhea.n and standard deviation in linear measurement in female
unit: mm
Age 7 8 9 10 11 12
Item Mean S.D | Mean S.D.| Means S.D.| Mean S.D.] Mean S.D.| Mean S.D.
NP. height 24.8 2.4 258 1.9 25,9 2.0 26 2.3 272 2.0 283 21
NP.depth  29.3 3.7 30.3 3.8 30.3 2.5 313 2.3 31.3 3.0 318 29
post. height 41.8 3.8 423 3.2 436 3.2 439 3.1 449 34 456 4.4
D—AD, 15,5 3.9 16.7 3.5 16.8 3.6 17.1 3.5 16.7 3.7 18.1 3.7
D—AD, 12,7 4.5 11.9 2.0 13.9 24 14.2 2.5 14.6 2.5 154 2.6
R 114 5.3 10.6 4.9 135 4.9 144 54 13.3 4.8 14 5.0
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Table 5. Comparison of the mean and standard deviation in angular measurement in male

unit: degree

Age 7 8 9 10 11 12
Item Mean S8.D.| Means S.D.| Mean S.D.[ Mean S.D.] Mean S.D.| Mean S.D.
0 275 38 279 24 283 38 295 37 294 26 321 26
D, 41.8 52 435 80 39.4 44 398 50 39 49 388 4.5
D, 58.3 54 568 39 545 40 551 50 554 5.1 556 4.8

Table 6. Comparison of the mean and standard deviation in angular measurement in female

unit: degree
Age 7 8 9 10 11 12
Item Mean S.D.| Mean S.D.| Mean S.D.| Mean S.D.| Mean S.D.| Mean S.D.
0 26.1 6.8 28.6 3.1 28.5 6.1 28.6 3.2 29.1 3.3 34.7 3.7
D, 45.1 74 415 54 414 42 418 38 418 5.1 11.8 5.8
D, 61.1 6.9 575 5.5 566 4.3 56.8 5.9 628 5.1 64.6 5.4
Table 7. The mean and standard deviation of each item from 7 to 12 ages
Sex Boys Girls
P-value
Item Mean S.D. Mean S.D.
Air 208.4 89.3 237.9 79.4 0.01%*
Area Ad 844.0 845 328.0  78.1 0.02*
Measurement
(mm?) NP 552.4 95.2 560.9 100.8 0.77
Ad/NP (%) 62.4 0.1 57.8 0.1 0.002**
NP. height 26 2.8 26.3 2.4 0.32
Linear NP. depth 30.4 3.1 30.8 3.4 0.43
M“(‘s“’e)me“‘ post. height 35.6 3.9 43.7 3.7 0.0001%*
mm
D—-AD, 18.7 3.8 16.9 4.6 0,003 **
D—AD, 12.5 3.2 13.8 3.0 0.004**
R 10.3 6.1 12.9 5.1 0.001**
Angle 6 29.5 8.9 29.3 10.5 0.9
Measurement D, 40.3 5.6 42.3 5.4 0.02*
(degree) D, 55.8 4.8 59.9 100 0.01*
** P < 0,01 *P<0.05
1,2) < 23k
. NP height 8} depth7} 25 vo|7t Z7}3td) Posterior height¢} D-AD,-& =}7} ZA] el
vzl 71895 height Rt} depthst o] & Zs1& w3 D-AD,, R& oj=lell 4 ZA| vhepytel, (Table
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— ABSTRACT -

A LONGITUDINAL STUDY OF NASOPHARYNX
AND ADENOID GROWTH OF KOREAN CHILDREN

Chung Ju Hwang, Young Kyu Ryu

Department of Orthodontics, College of Dentistry, Yonsei University.

Since the fact was known that mouth breathing resulted from the adenoid hypertropy causes
malocclusion, many investigators have studied nasopharynx and adenoid in order to clarify the
role in relation to the effect on face and occlustion and the development of airway.

The author analyzed 13 items in longitudinal cephalometric roentgenograms of 17 boys and
19 girls taken from the age of 7 to 12. ‘

The results were as follows.

The means and standard deviation for the measured items were obtained.

2. The continual growth of nasopharyngeal cavity was more affected by the height than the
depth.
3. The size of adenoid was larger in males than in females, especially on R, D-AD,.

Aijrway percentage was highest in boys at age 10 and girls at age 9.

5. The items showed significant differentiation between males and females were airway percen-

tage, posterior height, D-AD;, D-AD,, and R.
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