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1) 7154 2 71&4 (Landmarks and reference lines)
(1) Cephalometric landmarks (Fig. 1)
*N (Nasion) : The most anterior point of the fron-
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tonasal suture

* Se (Sella) : The center of the sella turcica

*Ba (Basion) : The most inferior posterior point on
the anterior margin of the foramen magnum

« ANS (Anterior nasal spine) : The most anterior
point on the maxilla at the level of the palate

* PNS (Posterior nasal spine) : The most posterior
point on the bony hard palate

*Ptm (Pterygomaxillary fissure) : Most inferior point
on average of right and left outline of
Pterygomaxillary fissure

« Ar (Articulare) : Intersection of inferior cranial base
surface and posterior surface of condyle

* Go (Gonion) : The most posterior & inferior point of
the mandibular angle

*Po (Porion) : The most superior point of external
auditory meatus

* Or (Orbitale) : The most inferior point of the orbital
contour

« A (Subsupinale) @ The deepest point between ANS
and the upper incisal alveolus

« A" : Intersection of ANS-PNS with a line perpendic-
ular to ANS-PNS registered on A

*B (Supramentale) : The deepest point between
pogonion and the lower incisal alveolus

* Ho : Intersection of inferior surface of the clivus with
a line perpendicular to S-Ba registered on PNS

*Ho : Intersection of S-Ba with a line perpendicular
to S-Ba registered on PNS

+ Ad (Adenoid) : The most anterior point of the adenoid

*Adl (Adenoid 1) : Intersection of adenoid to Ho-
PNS

+ Ad2 (Adenoid 2) : Intersection of adenoid to Ba-
PNS

* S ¢ Point of the shortest distance about the posterior
border of the soft palate to anterior border of adenoid

*Ts : The most posterior point of palatal tonsil in
parallel to the FH plane

*Tb : The most anterior point of palatal tonsil
reached tongue in parallel to the FH plane

* P : Posterior wall of pharynx on ML

* Tg : Dorsum point of tongue on ML

* Pc : Midpoint of palatal plane

*H : The most superior point meeting point perpen-
dicular line of palatal plane passing through the cen—
ter point of the nasal base length
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FH plane

FH plane

Fig. 1. Landmarks and reference lines.

(2) Cephalometric reference lines (Fig. 1)
* NSL : Line from S to N

* PL © Line from ANS to PNS

* ML : Line from Go to Me

* FH plane : Line from Po to Or

2) A

(1) Cephalometric measure related facial growth (Fig. 2)

(O N-Me : Anterior face height

(@ N-ANS : Upper anterior face height

(® ANS-Me : Lower anterior face height

® Se-Go : Posterior face height

® Ar-Go : Ramus length

® £Ba-Ptm-Gn (facial axis) : Angle formed by N-Ba
line and Gn-Pt line

(2) Cephalometric measure related maxillary growth
(Fig. 3)

(@ £SNA : Angle between SN and NA

® A -PNS : Length of basis maxillae and an expres-
sion for the length of the floor of the nasal cavity

(® £PL-NSL : Relative dimension between anterior
and posterior upper face height

(3) Cephalometric measure related mandibular growth
(Fig. 4)
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Fig. 2. Factors associated facial growth.

(D N-Me : Anterior face height, (2) N-ANS : Upper anterior face height,
(3 ANS-Me : Lower anterior face height, (4) Se-Go : Posterior face
height, (5) Ar-Go : Ramus length, () .~ Ba-Ptm-Gn : Facial axis.

ZSNB : Angle between SN and NB
@ #ML-NSL : Relative dimension between anterior
and posterior face height

(4) Cephalometric measure related upper airway space
(Fig. 5)

@ ANR1 (Adenoidal-nasopharyngeal ratiol) : Ad1-Ho
/ PNS-Ho

@ ANR2 (Adenoidal-nasopharyngeal ratio2) : Ad2-Ba
/ PNS-Ba

Ad-S (Upper PAS : Upper pharynx airway space) :
The shortest distance between the posterior border
of the soft palate and anterior border of adenoid

(5) Cephalometric measure related lower airway space
(Fig. 6)

@ P-Tg (Lower PAS : Lower pharynx airway space) :
Distance from posterior wall of orophrynx of ML to
tongue dorsum

@ Ts-Tb (Tonsil size) : Maximum width of palatal
tonsil paralelled with FH plane

@ H-Pc (Tongue gap) : Distance between cortical bone
in the palate and the tongue passing through the
center point of nasal base length on the vertical
plane of palatal plane
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FH plane

FH plane

Fig. 3. Factors associated maxillary growth.

(@ £SNA : Angle between SN and NA, (8) A" -PNS : Length of basis
maxillae and an expression for the length of the floor of the nasal cavity,
(® ~PL-NSL : Relative dimension between anterior and posterior upper
face height.

Fig. 5. Factors associated growth of upper pharynx airway space.

1 ANRI1 (Adenoidal-nasopharyngeal ratiol) : Ad1-Ho / PNS-Ho, @
ANR?2 (Adenoidal-nasopharyngeal ratio2) : Ad2-Ba / PNS-Ba, 14 Ad-S
(Upper PAS : Upper pharynx airway space) : The shortest distance between
the posterior border of the soft palate and anterior border of adenoid.
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Fig. 4. Factors associated mandibular growth.
~SNB : Angle between SN and NB, @) ~ML-NSL : Relative
dimension between anterior and posterior face height.

FH plane

Fig. 6. Factors associated growth of lower pharynx airway space.

(15 P-Tg (Lower PAS : Upper pharynx airway space) : Distance from pos-
terior wall of orophrynx of ML to tongue dorsum, (6) Ts-Tb (Tonsil size) :
Maximum width of palatal tonsil paralelled with FH plane, @) H-Pc
(Tongue gap) : Distance between cortical bone in the palate and the
tongue passing through the center point of nasal base length on the verti-
cal plane of palatal plane.
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o4 Al A3 THp € 0.05)(Table 2). F44 1IH +%
WA vl EAtet %& S vEe A%, fod de @
2 A4 5 74 el A v s FAket

& §9iekp € 0.05). 2
2848 lag 25, 7 FEEAS DT Al )

UAH(p € 0.05).

Table 1. Comparison of cephalometric measurements obtained for mouth breathing and nasal breathing children in age 12 and older

Ceph. Nasal breathing (mm) Mouth breathing (mm) Nasal vs. mouth diff (mm)
measure Class Mean SD Mean SD Mean SE pvalue
Ar-Go Class I 47.92 4.19 47.03 243 0.89 1.86 0.641
Class II 47.88 3.53 41.89 3.30 5.98 245 0.045*
Class III 43.35 8.75 44.69 5.00 -1.34 593 0.836
SNA Class I 79.30 2.66 80.44 4.67 -1.15 2.16 0.607
Class II 85.80 1.99 82.48 3.44 332 1.76 0.101
Class III 78.84 0.06 81.87 0.38 -3.03 0.29 0.002*
SNB Class I 77.69 240 77.34 6.40 0.36 278 0.900
Class II 79.78 333 76.41 3.54 3.37 240 0.203
Class III 7822 0.06 81.33 1.05 311 0.78 0.028*
ML-NSL ClassI 37.05 6.09 37.99 8.75 -0.94 426 0.830
Class II 3232 349 44.40 1.35 -12.08 2.15 0.001*
Class III 41.30 240 34.86 2.74 6.44 240 0.075
Ad-S Class I 15.02 250 10.47 2.70 4.55 1.45 0.010%
Class II 13.01 3.62 11.90 5.59 1.11 3.02 0.724
Class III 17.50 495 11.53 4.80 597 443 0.271
H-Pc ClassI 891 1.76 13.87 3.70 -4.97 1.66 0.012*
Class II 14.87 8.44 13.37 3.98 1.50 5.26 0.784
Class III 11.75 3.89 11.06 532 0.69 447 0.888

Independent samples t - test (* : p < 0.05)
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Table 2. Comparison of cephalometric measurements obtained for mouth breathing and nasal breathing children in skeletal class I

Cephlometric Nasal breathing (mm) Mouth breathing (mm) Nasal vs. mouth diff (mm)
measure Mean SD Mean SD Mean SE pvalue
Ar-Go 45.87 3.19 42.88 3.84 2.98 1.12 0.011*
ANR1 0.56 0.05 0.64 0.09 -0.08 0.02 0.001*
ANR2 0.45 0.05 0.53 0.09 -0.08 0.02 0.001*
H-Pc 10.22 3.05 14.62 5.52 44 141 0.003*
Independent samples t - test (* : p < 0.05)
Table 3. Correlation Analysis between airway space and facial skeletal morphology
Airway ANRI1 ANR2 Ad-S P-Tg Ts-Tb H-Pc
Skeletal "p) "p) "p) "p) "p) "p)
N-Me -0.228 -0.094 0.514 -0.077 0.004 0.086
(0.012%) (0.306) (0.000%*) (0.403) (0.962) (0.350)
N-ANS -0.297 -0.211 0.56 -0.017 0.068 -0.038
(0.001%) (0.021%) (0.000%*) (0.856) (0.462) 0.677)
ANS-Me -0.244 -0.136 0413 -0.027 -0.056 0.019
(0.007%) (0.139) (0.000%*) (0.768) (0.545) (0.840)
Se-Go -0.123 -0.085 0.436 -0.068 -0.052 0.134
(0.181) (0.357) (0.000%*) (0.459) (0.573) (0.144)
Ar-Go -0.257 -0.186 0.377 -0.025 -0.133 -0.023
(0.005%) (0.042) (0.000%*) (0.784) (0.147) (0.806)
Facial axis 0.149 0.109 -0.27 0.048 -0.005 -0.056
(0.105) (0.235) (0.003%) (0.602) (0.954) (0.541)

Pearson's correlation analysis (r : Correlation coefficients, 0.7 < r <1 : very strong correlation, 0.4 < r <(.7 : strong correlation, 0 < r <0.4 : weak corre-

lation) (* : p <0.05)
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Abstract

EFFECTS OF MOUTH BREATHING ON FACIAL SKELETAL MORPHOLOGY

Min-Jeong Lee, Jae-Gon Kim, Yeon-Mi Yang, Byeong-Ju Baik
Department of Pediatric Dentistry and Institute of Oral Bioscience, School of Dentistry, Chonbuk National University

There still remains a controversial debate whether facial skeletal morphological differences exist between pa-
tients with nasal and mouth breathing habits.

The aim of this study is to assess a relationship between over a period of time mouth breathing and facial
skeletal morphology by analyzing lateral cephalometric radiographs of patients with nasal or mouth breathing
habits.

A total of 120 patients with skeletal class I, II, and III, who had undergone orthodontic diagnosis in depart-
ment of pediatric dentistry - chonbuk national university, were chosen and their lateral cephalometric radi-
ographs were analyzed. These patients were divided into six groups of 20, each with or without mouth breath-
ing habits.

The result of this study has not showed noticeable differences in cephalometric measurements between nasal
and mouth breathing children of skeletal class I, II, and III (p > 0.05). However, when the groups were divided
by age factor, mouth breathers of age 12 and older showed significant differences in cephalometrics such as de-
creased ramus height, maxillary retrusion, and clockwise pattern of mandible than children under age 12 (p ¢
0.05). In conclusion, a longer period of mouth-breathing habits in children displayed a greater chance of im-
paired facial growth.

Key words : Mouth breathing, Nasal breathing, Airway space, Facial skeletal morphology, Lateral cephalometric
radiographs
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