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Abstract

A Study on Usefulness of the Reference

Line 1n Diagnosis of the Facial Asymmetry

Sung-Ho Ryu*, Hyun—Ho Chang
Dept. of Oral & Maxillofacial Surgery, SanBon Dental Hospital, College of Dentistry, Wonkwang University*

Oral & Maxillofacial Surgery, Dept. of Dentistry, Asan Medical Center, College of Ulsan Medicine

Purpose : To assess the relationship between soft tissue reference line and
hard tissue reference line wusing the standardized photographs and the
posteroanterior cephalometric radiographs(P-A) in facial asymmetric patients
and to compare the differences of angular measurement between normal
group and asymmetry group

Methods : Normal group consisted of 44 persons with normal occlusion and
normal facial morphology. Asymmetry group consisted of 90 patients with
facial asymmetry. Standardized facial photographs and P-A were taken in all
subjects. The horizontal reference lines were bipupillary line in photographs
and latero-orbitale line in P-A respectively. The vertical reference line were
the line from the midpoint of horizontal reference line perpendicularly. Angular
measurement of otobasion canting, lip canting, nose deviation, chin deviation,
and maxillary deviation were compared and analyzed in photographs. And
angular measurement of mastoid canting, mandibular canting, nose deviation,
chin deviation, and maxillary deviation were compared and analyzed in P-A.
Results :

1. The wvariables of photographs and P-A were significantly related in the



asymmetry group

2. Significant differences between all variables except for PT2 and PAZ2
were shown in the asymmetry group and between PT1 and PAl, PT3 and
PA3 in the normal group respectively.

3. Comparison measurement scores of angular difference between control group
and experimental group concerning each variable showed significant
difference except for PAIL.

Conclusions : Soft tissue components may not compensate for underlying

skeletal imbalance in nose deviation and chin deviation. The horizontal

reference lines in photographs were significant related with the P-A, but
angular variables between the two studies show significant differences.

Therefore, we do not recommend use photography in the assessment the facial

asymmetry as complemented in the P-A.

Key words : facial asymmetry, reference line, facial photographs



[ M&

Zo

A}

1.
1

5

)

3

[}
B3
Ry

=

=
A=

1

A

3t

Abe] A AAA R} HEe] fxe] H
[e)

FAaE

C N A of W T o o B L
B oy X _éu = JH X 1Hrmo 5l m_w . ~
o ® T oo W Zo o )
e IH k T = TR T M
TooR o B - o = E T .,
B gy X WM my = o W o = M W_ P e
X i ) i f :
DT M ofp ' H WH T a oo o= WM =
F xR iﬂe Lo T o o S SANE
o T W ~ e T T o 3 < —
" dlo A} frd = = K =
Ty BT o X = o M - 5§ X X
FrR e E Ll izpeal
oy ) o dlo o o) U ~ 2 =
o i WP T o TR
= ay <) u} 2H NOOTR o= N
i ° L LA -
= = % on o= & W = 0 oo 2
=T s B w1 P g o
PR W P oW o O A R S
17_.U = Onﬂ .NUFL a 1:L ~ Of ;II.VI Of ﬁi KO
oo ow o om oL Ly o G R
R T 0= g o K s B o =
T w P e § o ﬁ I TR
o P g R e * s TR 5 oa &
CNCANC ° w &r % 5 = X
X0 1@ o oy = m W ) & = X dlo
TR EPRD W oy Tod B oy T
oo = % = < 7T %0 T oz X oy
v ‘mﬁ Jmﬂ =) ) o OE = ZI ﬁo < JH ﬂw_
< = G S X9 W o oo =
I T S bR g D g M
Aoy e £ T Tx T M
o R oo N5 y N R E R L
ix° UK o B O% = Lﬁuy T o7 = T B = .
R R O RS R S T B
= Ca 5ok 2 n ) ™ T %
et dl 0 <0 ~ R = e _rdﬁ R f e JH
LI SO B S S S e - B~ B
E# o AT ﬂ_ol 15 3o mm.o ET :i ,ﬂl n_AIL Ea _Hmﬁ = X

M 17

S

o &3

=

e

AF

3F
of

A7z g aEy P
o] AR gloja T FRE

Els

_‘|

A
pana

dAAA

B A

ol t},
o] AFHAA gom F2 7|FHE WHEY| (Crista gall) £
o,

_‘|

A
pana

==
o

g

A

ik

S
(zygomatic arch) o]y ANS, Crista galli
=2 4EA U

=
=

o A
R =i

ol-

=)

=
=



o
T

0

ol

7

=
o
L

o] 714 AFA o] WolH = 57 7]

Al Latero-orbitale ¢} %% 7|(mastoid process)”} 7F& AldAdo] =

Fdg Fe] 7]+ 4 (landmark)E
= A Qut,

(B] <-4 )Nasion ¥ ANSE

Gl A ek

)

o

7} (quantative

(€]

]

kY2
)

SR

o)
37

o1

A AbgH A gk

S

b 97l olE 9] dm qupse

ZEICEEEE

s+

=

1

wAE Abeelt, weka ezl Aol )

& = A

1

7Hqualitative evaluation)¥HS

evaluation)

]

Al

P il B R e R

g

44 3

b

%7

94

-

B

0
o

o

Faict.

)



L
T w3 = A = % A o ok do
= - 3 xe o = CATC X T
moT R wo L S op
of o % i R m W om =
/ow o2 W T X W o= — © G oK
S B > S =
o T - 2 K o TP @ A
KU i o S o= W 2w
o X = o W vl T oo o ¥ = o
G- o x o BT —_
°f = 9 . x oW m o
T % E X )
T L T DG JCER
7 G X 3 o = .
B 19 el = CRE TR D
o i T Al ™ ;& w N
o T ® W =0 2 N
=K B o oo o T ol 3111 1M °
R o Tod e o2 9o % 8 7N — =
1. W X gy L T N XN g8 W ™
<0 T - BT B~ 2R Py
. = X ! T T O =3 Loy
= - ® - 2 =
= JEi - T o ooy~ S TR
SR i Tz Moo
N i ~r - Moo B - 3R
B e T o o W% T
~ N e N g = K . Ho -
N~ BR OR N~ folh) 7o) o Zf
—_ T L5 oE BTN . IR S ~
= moo R B o Moo o M oo N
-~ ‘m./l fife) ~ — ze) — A B TH
T RO = < n m o B o X w2 Y oop X omo
e N R T - TR
T Do Ty o W T e Now oy
N oMy xR = T s
! Y < B R Tn ol o] go X 0 5 5 DA. N
g W %o oo Mo = g5 g =
= A= o = A= = w & S g _ 9
0 I N~ R I S QO o o A 2 [
< - ¥ 7 5 + & R % o " XX e og & Mo &
W @ 5 5 F oo - ) I 5T oo T g mw N
7 I R o P o o 2 T om NN o)
© <0 o I oW Y o m o T ot P T W
— R T s N R T N o SR AT e e N B

St

©

A 2

=

=

7}

(e]

]

3



2E ARt A X3 FdEF(Dental Eye III, Yashica, JAPAN)® 1:8 ®j &S

ol

AR AL (P-A)

H

bk, vielel sdelu Bt

kel

29

0|

il

R

g o]

=
[6)

Al 7t

ﬁo
o~

X

3ol

&ALt

Al 2]

N

A (Bipupillary line)

Kol
) I

5x7 inch® &

o =
= o

A8 o] A (otobasion inferius)

—_
o)

71524 (soft tissue Midsagittal Reference Line - sMSR)©. & 3}

(pronasale) ¥ Bl E3-F-(soft tissue pogonion)?] ZtwExlo]& ¢} Ble] H|)

—~
o)

N
i

4

Aol & FA Ak (Fig. 1 (Table 1).

2 Bipupillary lines 7]

NExE

4

Ry

P
T

7]

[e)

sMS

g =t

=134

e

KHE



=

(Latero—orbitale)

oF

)=]
s

1

o}

]

=y

Fol =L AFA(ANS)

)

A 319 t}h. Latero—orbitaleZ o] 242 <=

(Midsagittal Reference Line — MSR)2. &

o] zZt=w3l¢ B & (menton point)<

i

—_
o)

N

71

o]

=

}7F+) 2 MSR

Student’s t-testZ AF-&

=134

1

%
-2}

=

=

O
=

39tk (Fig. 2) (Table 2).
2 latero-orbitale line

steleh,

9

=
=

=

=

.

X
AgEa 2 A

71

(€]

]

I

Mountain Orthododtic Co., U.S.A)

o= A
P-A%} ¢FR A} o A

Z=
C.

B A= Pearson’s Correlations

oA 2 i zke] Arigtel Fole] v

—~
o)

SPSS for Windows(v 10.0, SPSS Inc,

1

1

<A

siet.

S

A
A

AT
)=]

1.

}

S

3t

A5
[6)

=

=
°] &

o

=

7} Paired t-test
Chicago, USA)



I 9423

1 AT AR ARG FAY FEFARAA ADP-A) 2

At A= EARED Aol el PT3(Nose deviation)¥ PT4(Chin deviation)l]
o)A AAAAE(r=0477, P<0.01), 28] 3. P-A el A el PA3(Nose deviation)®}
PA4(Chin deviation)ol SloiA] o dubsl A& dasd ¢ A A oh( r=0.699,
P<0.01) <txALA 3} P-Ac A ele] A A ol A= PAl(Mastoid canting)®} PT2(
Lip canting) @A = AL = e (Table 3)

2§l atol 4] PT1(Otobasion canting) ¥ PAl(Mastoid canting) A}eo]ell A (r=0.282,
P< 0.05), PT2(Lip canting) ¥ PA2(Mandibular canting) A}e]el A %=( r=0.476, P<
0.05) Fo&dvtgt AFaaAE etk
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Fig 1. Reference lines in Photograph.
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Description of photographic landmarks and reference lines used in this study
1) Bipupillary line - the line between the reflex point of the pupil
2) Otobasion inferius line - the line between the otobasion inferius point
3) Lip line - the line between the mouth corner
4) Soft tissue Midsagittal reference line ( sMSR )
—the line from the midpoint of bibupillary line perpendicularly.
5) Pronasale line - the line from the midpoint of sMSR through pronasale
6) Chin line —the line from the midpoint of sMSR through

soft tissue pogonion



7) Maxillary dental midline - the line from the midpoint of MSR through
maxillary dental midline

8) Otobosion inferius — inferior insertions of the ears



Fig 2. Reference lines in P-A cephalometrics.

Description of P—A cephalometric landmarks and references line used in this study

1) Latero-orbitale line — the horizontal reference line between the
latero—orbitale

2) Mastoid process line — the horizontal reference line between the tip of
the mastoid process

3) Antegonial line — the line between antegonial notch

4) Midsagittal reference line(MSR) - the line from the midpoint of
latero—orbitale line perpendicularly.

5) ANS line - the line from midpoint of latero-orbitale line through ANS

6) Chin line - the line from midpoint of latero-orbitale line through
menton

7) Maxillary dental midline - the line from midpoint of latero—orbitale line
through maxillary dental midline

&) Latero—orbitale : intersecting point between external orbital contour



laterally and greaterwing of the sphenoid bone



Table 1. Description of the photograph variables

Variables Definition
PT1 (Otobasion canting) < Bipupillary line ~ otobasion inferius line
PT2 (Lip canting) < Bipupillary line ~ Lip line
PT3 (Nose deviation) / sMSR ~ pronasale line
PT4 (Chin deviation) / sMSR ~ chin line

PT5 (Maxillary deviation) / sMSR ~ Maxillary dental midline




Table 2. Description of the P-A cephalometric variables

Variables Definition

PA1 (Mastoid canting) / Latero—-orbitale line ~ Mastoid process line
PA2 (Mandibular canting) ~ Latero-orbitale ~ Antegonial line

PA3 (Nose deviation) /MSR ~ ANS line

PA4 (Chin deviation) /MSR ~ chin line

PA5 (Maxillary deviation) / MSR ~ Maxillary dental midline




Table 3. Pearson correlation between P-A and Photo angular

measurements in control group (n=44)

R PA1 PA2 PA3 PA4
PT1 0.283 0.077 -0.130 0.175
PT2 0.409x#x 0.108 -0.143 0.100
PT3 -0.007 0.038 0.165 0.050
PT4 0.150 0.156 0.074 0.135

R PT4 PA4
PT3 0.477#x
PA3 0.699#*

Statistical significance test was done by Pearson correlation test
R @ Pearson Correlation Coefficient

* 1 P< 0.05

w1 P<0.01



Table 4. Pearson correlation between P-A and Photo angular

measurements in experimental group (n=90)

R PA1 PAZ PA3 PA4
PT1 0.282%x -0.092 0.263% 0.154
PT2 0.030 0.476%x 0.173 0.525%*
PT3 0.078 0.018 0.293% 0.263%
PT4 -0.017 0.316%x 0.34 7 0.759#*

Statistical significance test was done by Pearson correlation test
R @ Pearson Correlation Coefficient

* 1 P< 0.05

¢ 1 P< 0.01



Table 5. Comparison of angular difference

between P-A and Photo

each group
control group experimental group
(n=44) (n=90)

Average SD Average SD

(degree) (degree) (degree) (degree)
PT1 ~ PAl —-0.47%x* 0.84 -0.23% 1.07
PT2 ~ PA2 -0.13 1.19 -0.05 1.99
PT3 ~ PA3 0.27 0.79 0.46% 1.30
PT4 ~ PA4 0.15% 0.98 0.28xx 1.25
PT5 ~ PAS =0.20%x 0.82

Statistical significance test was done by paired t-test

* 1 P< 0.05
wx 1 P<0.01

on



Table 6. Comparison of angular difference between control group

and experimental group on each variable

control group

experimental group

(n=44)
Average SD Average SD
t—value

(degree) (degree) (degree) (degree)
PT1 0.19 0.44 0.51 0.83 2.38%x*
PT?2 0.64 0.92 2.31 1.94 5.43%x*
PT3 0.38 0.75 0.94 1.30 2.61 %%
PT4 0.39 0.87 3.23 1.87 9.58*x*
PT5 0.98 1.02
PA1 0.66 0.85 0.74 0.95 0.52
PA2 0.76 0.87 2.36 1.94 5.21#x
PA3 0.11 0.39 0.48 0.75 3.02%x
PA4 0.24 0.59 2.94 1.70 10.23%x
PAS 1.18 1.06

Statistical significance test was done by t—test

1 p<0.01

ks












