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1) Reference Points (Fig. 1)

(1) Po - porion - the most superior point of the
external auditory meatus

(2) Or - orbitale - the most inferior point of the
orbits

(3) ANS - spinal point - the apex of the anterior
nasal spine

(4) PNS - the tip of the posterior nasal spine - the
most posterior point at the sagittal plane on the
bony hard palate
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Fig. 1. Reference Points

(5) Me - menton - the lowermost point of the
symphyseal shadow
(6) apw2 - the anterior pharyngeal wall along the
line intersecting cv2ia and hy
(7) apw4 - the anterior pharyngeal wall along the
line intersecting cvdia and hy
(8) ppw2 - the posterior pharyngeal wall along the
line intersecting cv2ia and hy
(9) ppw4 - the posterior pharyngeal wall along the
line intersecting cvdia and hy
(10) cv2ia - the most anteroinferior point of the
corpus of the second cervical vertebrae
(11) cvdia - the most antero —inferior point of the
corpus of the fourth cervical vertebrae
(12) hy - the most superior and anterior point on
the body of the hyoid bone
(13) N - nasion - the most anterior point of the
frontonasal suture
(14) ev2tg - tangent point of OPT on the odontoid
process of the second cervical vertebrae
(15) cvdip - the most posterior and inferior point of
the fourth cervical vertebrae
(16) hya - the most anterior point of the hyoid bone

Q

NS

)
Eh=

L |

Fig. 2. Reference lines

(17) hyp - the most posterior point of the greater
horn of the hyoid

(18) pt - the intersection point between the occlusal
line (OL) and the contour of the tongue

(19) pw - the intersection point between the
occlusal line (OL) and the pharyngeal wall

2) Reference Lines (Fig. 2, 3)

(1) FH - Frankfort horizontal plane

(2) NL - nasal line (palatal plane) — line connecting
the anterior nasal spine and pterygomaxillare

(3) OL - occlusal line (plane) - the line connecting
the distobuccal cusp tip of the upper first
permanent molar and the incisal tip of the most
prominent maxillary incisor

(4) MLL - mandibular line (plane) - tangent line to
the lower border of the mandibule through
gnathion (gn)

(5) CVT - the cervical vertebrae tangent - the poste-
rior tangent to the odontoid process through cvéip

(6) cv2tg 1L NL - vertical line drawn on nasal line at
cvitg

(7) hyaxis - the long axis of the hyoid bone

263



WHA 304 2%, 2000

ovT 7 k&
O
NL. PNS ANS

(o)
C\I/-ZTQ'

ML

Ui

cv2tglNL

Fig. 3. Reference Lines and Hyoid bone angles

3) Variables
(A) Hyoid bone angles (Fig. 3)

(1) hyaxis-NL - axial inclination of the hyoid hone
angular measurement between the long axis of
the hyoid bone and the palatal plane

(2) hyaxis—OL - axial inclination of the hyoid bone
angular measurement between the long axis of
the hyoid bone and the occlusal plane

(3) hyaxis-ML - axial inclination of the hyoid bone
angular measurement between the long axis of
the hyoid bone and the mandibular plane

(4) hyaxis=-CVT - axial inclination of the hyoid
bone iagular measurement between the long
axis of the hyoid bone and the CVT

(B) Hyoid bone position (Fig. 4)

(1) hy-NL - vertical position of hyoid bone linear
distance along a perpendicular from hy to the
maxillary plane (NL)

(2) hy-ML - vertical position of hyoid bone linear
distance along a perpendicular from hy to the
mandibular plane (ML)

(3) hy-CVT - horizontal position of hyoid bone

264

Fig. 4. Hyoid bone position

linear distance along a perpendicular from hy to
the CVT

(4) hy-cv2tg A1 NL - horizontal position of hyoid
bone linear distance along a perpendicular from
hy to the cv2tg LNL

(C) Pharyngeal depth (Fig. 5)

(1) apw2-ppw2 - the pharyngeal depth - linear
distance on the line connecting the point hy and
the point cv2ia, between the intersection point
on the anterior and on the posterior pharyngeal
wall

(2) apwd-ppwd - the pharyngeal depth linear
distance on the line connecting the point hy
and the point cvdia, between the intersection
point on the anterior and on the posterior
pharyngeal wall

(D) Tongue base angle and position (Fig. 6)

(1) cvdia-hy-pt - angular measurement between
cvdia-hy and hy-pt

(2) pt-pw - the distance of the tongue from the
pharyngeal wall linear distance between a point
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Fig. 5. Pharyngeal depth

the contour of the tongue (pt) and a point phar-
yngeal wall (pw) measured on the occlusal line

(3) pt-NL - vertical position of tongue base linear
distance along a perpendicular from pt to the
mandibular plane (ML)

(4) pt-CVT - horizontal position of tongue base
linear distance along a perpendicular from pt to
the CVT

(5) pt-cv2tg I NL - horizontal position of tongue
base linear distance along a perpendicular from
pt to the cv2tg L NL

(E) Soft tissue thickness of lips and chin (Fig. 7)
(1) UL-ULH - point where the line from UL (upper
lip) parallel to FH intersect with hard tissue
(2) LL-LLH - point where the line from LL (lower
lip) parallel to FH intersect with hard tissue
(3) B-BH - point where the line from B’ (soft
tissue point B) parallel to FH intersect with
hard tissue

(4) Pog'-Pog’H - point where the line from Pog’
(soft tissue pogonion) parallel to FH intersect
with hard tissue

j74ia hy

cv2tg INL

Fig. 6. Tongue base angle and position

VRP

Fig. 7. Soft tissue thickness of lips and chin

(5) Gn'-Gn’'H - point where the line from Gn’ (soft
tissue gnathion) parallel to FH intersect with
hard tissue
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Table 1. Hyoid bone angle (angular measurement)

AR 30 23, 20004

variables N T1 T2 T3 T1-T2 T2-T3

{degree) mean SD mean SD mean SD mean T mean T
hyaxis-NL 188 1.7 218 17 19.0 75 -30 -2.33% 28 2.54%
hyaxis-OL » 11.0 83 153 72 11.7 36 -43 -3.61%* 36 3.18%x
hyaxis-ML 50 11.0 -4.2 89 -8.7 88 -0.8 -051 45 3.39%x
hyaxis-CVT 781 178 730 10.0 7.7 84 1.2 0.77 6.4 2.22%
Significance value *p<0.01 **p<0.001
Table 2. Hyoid Bone Position (linear measurement)

(mm) mean Sh mean SD mean SD mean T mean T
hy-NL 61.9 56 66.8 8.3 64.2 75 -49 ~4.64%x* 2.6 2.73%
hy-ML 75 51 12.1 6.8 106 48 -46 ~3.77++ 16 2.00+
hy-CVT 2 5.5 5.7 56.0 65 54.3 46 05 0.36 17 144
hy-cvtg LNL 55 6.0 51.1 73 535 6.2 35 2.92x% -24 -2.65
Significance value *p<0.01 *+p<0.001
Table 3. Pharyngeal depth (linear measurement)

variables N T1 T2 T3 T1-T2 T2-T3

(mm) mean SD mean SD mean SD mean T mean T
apw2-ppw2 - 141 36 12.2 36 127 35 18 2.54% -04 -0.66
apwd-ppw4 16.0 35 149 2.7 14.7 31 12 1.85 0.2 0.41
Significance value *p<0.01 **p<0.001

oI E 1. Hyoid bone angle (angular measurement)
: (Fig. 3, Table 1)
e JH(TD, = F 202 3(T2), 23329
TE LS ’ TS ’ . . = 1T
X‘”?] 21/:]‘:;4 E_;g ——?:‘(T‘?));] o= 7:]?‘2_ 6J'£°ﬂ ]:Hoé‘]. b hanlS_NLjL]' hanIS“OLQ’] 3-7] 7]' zﬁ% :16"0“1— %‘
R -1 = = il "o . .
N = = . PN 7}, E-;g :?_‘0“% E]‘A] Z:}Zl\—E] S\)}\E} ——:’—‘}1]"" hyaxis—ML
@3 EFHAE T8 paired t-test® F& A7 e = Pt
It F A F A 71 7F & = 3lR7lo] o0 oﬂ}\  Ta :?: —/J\—'j?)kgl —0‘71’7}' 9;131—9-‘/]’ 11‘91 T‘f':oﬂ
TET:TE‘F‘Q’} %7]1—‘!‘741—| 0*11_."] TT"] - -
e Azagnh Aets dzxde S Wy olzx] Rstgx: EAF Fe Fazt dAdoh
om Aol bl —= o hyaxis-CVTY] gl #9& wd $2 zols
&2 zlo] & vttt (Table 1-5).
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Table 4. Tongue Base Angle and Position (angular and linear measurement)

(il

=45 M2 MS #3

(il

fol et AT

variables N T1 T2 T3 T1-T2 T2-T3
mean | SD | mean ; SD mean SD mean T mean T
cvdia-hy—pt(" ) 9.7 9.6 938 | 11.2 938 | 141 49 3.02%x -1.0 -051
pt-pw{mm) 226 51 196 41 200 37 29 3.12%x -0.3 -0.02
pt-NL{mm) 22 218 2.8 227 25 215 2.7 -09 ~2.33* 12 393
pt-CVT{(mm) 4.3 58 42.2 49 423 49 30 291 -0.1 -0.06
pt-cv2tg L NL{mm) 464 6.6 429 56 439 7.0 36 2.33 -1.1 -0.78
Significance value *p<0.01 #*p<0.001
Table 5. Soft tissue change of lips and chin (percentage)
variables(mm) N T1 T2 T3 T2/T1 T3/T2 Ty/T1
ULH 137 12.8 12.8 94% 100% 94%
LLH 138 16.7 153 121% 92% 111%
B'H 22 139 144 139 104% %% 100%
Pog'H 125 137 12.6 110% 92% 101%
Gn'H 118 132 119 112% 0% 101%
2. Hyoid bone position (linear measurement) . pt-pwel AZlEe & T Zastanh pt-NLZF
(Fig. 4, Table 2) o Aele & F bk 24 F dasigin.
pte CVT% cv2tg LNLo| ti A-le &€ & 44

hy-NL, hy-ML¢] Zo]

|
T
a

LR

2

3. Pharyngeal depth {(linear measurement)

A

(Fig. b, Table 3)

apw2-ppw2el] A 9
oA Y] A
R ] B3ty 33k

o

4. Tongue base angle and position (angular
and linear measurement) (Fig. 6, Table 4)
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5. Soft tissue (percentage) (Fig. 7, Table 5)
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Fig. 8. Superimposition of pre-surgery and post-
surgery
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Fig. 9. Superimposition of post-surgery and after
retention
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- ABSTRACT -

A study on the perimandibular tissues before and after orthodontic
treatment with orthognathic surgery in mandandibular
prognathic patients

Byung-Ho Yang, Kyung-Suk Cha

Department of Orthodontics, College of Dentistry, Dankook University

Severe skeletal anteroposterior and vertical discrepancy is difficult to obtain satisfactory result by only
orthodontic treatment, and much anteroposterior movement and treatment stability require orthodontic treatment
with orthognathic surgery. The treatment goal of mandibular prognathic patients is to promote the function of
stomatognathic system including mastication and phonetics, to improve the esthetics of facial profile and to
maintain stability. Positional changes of hyoid bone, pharynx and tongue were seen with mandibular movement
after orthognathic surgery. This study was performed to observe the changes of perimandibular tissues of
orthodontic patients with skeletal mandibular prognathism who treated with orthodontic treatment, and the changes
of hyoid bone, pharyx and tongue by relapse or recurrance after before and after orthognathic surgery and
retention,

The 22 patients who had mandibular prognathism were selected. They treated with orthodontic treatment with
sagittal split ramus osteotomy as orthognathic surgery. And lateral cephalometric radiographs were taken 3 times
: pre—surgery (T1), immediate post-surgery (T2) and 2 vears after retention (T3).

The results were as follows :
1. The hyoid bone returned back after clockwise rotation to maxilla and occlusal plane during retention (p<<0.01).

2. The hyoid bone moved posterior-inferiorly by mandibular surgery and returned back anterior—superior after
retention. (p<0.01)
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3. The changes of pharyngeal depth showed a little decrease at upper area in post- surgery, but it was not a

significant difference generally through before, after and retention.
4. In relating to tongue base, the angle of tongue base was decreased and the dorsal area of tongue base moved

to inferior-posterior direction and to superior direction again after retention (p<0.01).
5. Related to the thickness of upper and lower lip, the thickness of upper lip decreased after surgery, and the soft
tissues below lower lip increased after surgery and decreased after retention.

KOREA. J. ORTHOD. 2000 ; 30 : 261-272
#* Key words : Mandible prognathism, Orthognathic surgery, Hyoid bone, Soft tissue
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