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Tahle 1. Means and standard deviations of soft tissue measurements at post treatment

x| mEx| 38 15, 2008

BSSRO only BSSRO with advance genio .
Measurement Sig
Mean = SD Mean £ SD
Upper lip to E-line (mm) -1.92 + 2.79 -0.83 £ 1.49 0.24
Lower lip to E-line (mm) 0.10 £ 2.70 0.30 £ 1.33 0.82
Nasolabial angle (°) 99.89 £ 13.11 100.41 £+ 12.48 0.91
Li to Sn-Pog' (mm) 5.03 £ 2.33 496 £ 1.45 0.93
Ls to Sn-Pog (mm) 252 £ 1.84 2.75 £ 2.13 0.75
LL to H line (mm) 1.39 £ 1.71 079 £ 1.13 0.31
H angle (°) 13.94 £ 4.11 15.60 £ 2.11 0.22
Upper Z angle (°) 77.16 £ 6.63 75.77 £ 4.63 0.54
Lower Z angle (°) 73.84 + 8.88 73.93 + 5.68 0.97
Mento-labial angle (°) 135.49 = 9.30 135.01 = 10.36 0.89
Mento-labial sulcus (mm) 499 £ 0.83 5.05 £ 1.03 0.86

SD, Standard deviation; Sig, significance; “p < 0.05.
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Fig 1. Skeletal measurements. A, Angular; B, linear. 1, Gonial angle {); 2, ramus height (mm); 3, body length (mm); 4,
body to anterior cranial base: body length/S-Na; 5, SNA {); 6, SNB {); 7, ANB (); 8, ODI, AB to Mn.plane * palatal
plane; 9, APDI, facial angle + AB plane + palatal plane; 10, CF, ODI+APDI; 11, FMA {); 12, facial height ratio, posterior
facial height/anterior facial height; 13, posterior facial height ratio, ramus height/S-Go; 14, anterior facial height ratio, ANS-Me/

Na-Me; 15, N-Me (mm); 16, ANS-Me (mm).

AT ATE WA 127, 4 2F 9o o= Pt
FE 1994910 BaE WA 71, o2k 5o
HFAE L 2054 %k

r2 to

[0}

4

o
IE

L

e

?_

0

TE X PM 2002 (Planmeca, Helsinki, Finland) 7]

AR HH T Aol SR 55 HAPIAR
& stk 299 21 SR T3 ARl S
0.003 inch 71| 2] tracing paper’Jell A tracings}] Intuos
(Wacom, Saitama, Japan). -2 digitizing 5 V- ceph 4.0
(CyberMed, Seoul, Korea)= ©°]&3sle] Z}zF 0.01°
(angular) 2 0.01 mm (linear) ©17FA] A5 33Ath

1, Sela (S), A= pituitary fossa®l =44, 2,

Porion (Po), $Jo]x=2] /A 3, Articulare (Ar), 3}
S7= 71A5F7F "= A 4, Gonion

(Go), stet-9-7H4-2] HF-ah4+; 5, Nasion (N), 8%
Hrade] W8] HA4,; 6, Orbitale (Or),
; 7, Anterior Nasal Spine (ANS), H]
8, Posterior Nasal Spine (PNS), H]

z] pS ,
7321 ¢] A3 9, Point A, et 71 A& A o] o]
T Mo HEH: 10, Point B, dFet 71 A& A

o] o]F= el HWA, 11, Protuberance
Menti (PM), ﬂ‘ﬂc} stebARte] o] Wty = A,
12, Pogonion (Pog), %™ 2] chin contour2]
A4, 13, Menton (Me), skt wAgH] s
A, 14, Incisor superius (U1E |

=)
o>

y O b = v 1y
15, Incisor inferius (L1E), dle}sd=] Adked: 16,
Upper incisor apex (U1A), gets4dz] xiet 17,
Lower incisor apex (L1A), 3lel&dx] xet 18,

Upper molar mesiobuccal cusp tip (UBMBC), “d2t #)|1
2ol ZAESFA; 19, Lower molar mesi-
obuccal cusp tip (L6MBC), a2t A1th-x] 9] ZA41F
=054 20, Infradentale (Id), 3t} 2| Z2E7]9] ==

ol 2.

Lo

B

X
JYNI
A

&

1, Pronasale (Prn), 3ol A 7‘%” =47 A
o 91218+ 3, 2, Subnasde (Sn), AFAHAFA A =
o] st A 7IAFS W, 3, Soft tissue
subspinale (A'), Subnasale} labiale superiusA}o]e] A
ol 71 shEE A 4, Labiale superius (Ls), A<
o] W4 5, Labiale inferius (Li), 3t £1¢19]
A 6, Soft tissue B point(B'), 1x4 o]}
labial inferius Ato] €] akeell A 7HE e A, 7, Soft
tissue pogonion (Pog), $1z2] B o] X 4+: 8, Stms.

43



x| mEx| 38 15, 2008

Fig 2. Dental measurements. A, Angular; B, linear. 1, Overjet (mm); 2, overbite (mm); 3, posterior occlusal plane angle {);
4, FH to occlusal plane {); 5, occlusal plane to GoMe {); 6, Mx. OP to AB {); 7, FH to Mx.OP {); 8, FH to Mn.OP Y);
9, palatal plane to upper 1 (mm); 10, palatal plane to upper 6 (mm); 11, 10/9; 12, upper 1 to NA {); 13, upper 1 to NA
(mm); 14, upper 1 to FH {); 15, lower 1 to NB {); 16, lower 1 to NB (mm); 17, lower 1 to Mn. plane {); 18, Mn. plane

to Lower 1 (mm); 19, Mn. plane to Lower 6 (mm); 20, 19/18.

Fig 3. Soft tissue measurements. 1, Upper lip to E-line
(mm); 2, lower lip to E-line (mm); 3, Sn-Stms (mm):
distance between Sn and Stms perpendicular to FH; 4,
nose tip projection (mm), distance of nose tip from
Sn-perpendicular line; 5, A" projection (mm), distance of A’
from Sn-perpendicular line; 6, B' projection (mm), distance
of B' from Sn-perpendicular line; 7, upper lip projection
(mm), distance of upper lip from Sn-perpendicular line; 8,
lower Lip projection (mm), distance of lower lip from
Sn-perpendicular line; 9, Pog' projection (mm), distance of
Pog' from Sn-perpendicular line; 10, mento-labial angle (°);
11, nasolabial angle (°); 12, Pog' thickness (mm), distance
between Pog and Pog' parallel to FH. (Sn-perpendicular
line=a line tangent to Sn perpendicular to FH)
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Fig 4. Chin measurements. A, 1, C-curve, angle between Id-B and B-Pog; 2, chin concave depth, distance of B from Id-Pog;
3, C-angle, angle between Go-Me and Id-Pog; 4, M-angle, angle between Go-Me and B-Pog; 5, S-angle, angle between
Go-Me and B-Me; 6, chin height, distance between Me and B; 7, chin depth, distance of Pog from Me-B; 8, chin ratio, chin
depth/chin height x 100 (%); B, 9, Pog to NB, distance of Pog from Na-B; 10, Pog to upper occlusal plane, distance of
Pog from line tangent to B perpendicular to MxOP; 11, Pog to Mn. Plane, distance of Pog from line tangent to B perpendicular
to Go-Me; 12, Pog. to FH, distance of Pog from line tangent to B perpendicular to FH.

Table 2. Means and standard deviations of skeletal measurements

BSSRO only BSSRO with advance genio )
Measurement Sig
Mean £ SD Mean £ SD
Gonial angle (°) 128.00 £ 7.57 126.57 £ 7.75 0.61
Ramus height (mm) 52.20 £ 5.69 53.72 £ 3.15 0.40
Body length (mm) 83.42 + 5.34 84.76 + 4.27 0.46
Body to ant.cranial base 1.21 = 0.07 1.22 £ 0.09 0.68
SNA (°) 80.15 £ 2.49 79.71 £ 2.50 0.63
SNB (°) 83.50 £ 2.84 82.19 £ 2.28 0.18
ANB (°) -3.36 £ 2.49 -2.48 £ 2.02 0.31
ODI 56.57 £ 7.27 57.82 £ 7.58 0.64
APDI 97.97 £ 5.84 95.96 £ 3.97 0.30
CF 154.54 £ 8.01 153.78 £ 8.64 0.80
FMA (°) 29.37 £ 6.37 32.01 £ 542 0.24
Facial height ratio 0.63 £ 0.06 0.62 = 0.02 0.59
Posterior facial height ratio 0.61 =+ 0.03 0.61 =+ 0.03 0.61
Anterior facial height ratio 0.56 = 0.01 0.57 = 0.01 0.07
Na-Me (mm) 134.97 £ 8.55 142.07 £ 941 0.03"
ANS-Me (mm) 75.85 £ 6.18 81.43 £ 6.00 0.02"

SD, Standard deviation; Sig, significance; *p < 0.05.
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Table 3. Means and standard deviations of dental measurements

x| mEx| 38 15, 2008

BSSRO only BSSRO with advance genio
Measurement Sig
Mean £ SD Mean £ SD
Overjet (mm) -2.99 =+ 2.50 -1.94 £ 2.18 0.23
Overbite (mm) -0.64 + 2.69 0.69 £ 2.82 0.19
Posterior occlusal plane angle (°) 10.08 + 4.42 12.97 £ 4.19 0.08
FH to Occlusal plane (°) 8.49 + 4.23 12.51 + 4.88 0.02"
Occlusal plane to GoMe (°) 21.08 + 6.36 20.06 + 5.17 0.64
Mx. OP to AB (°) 104.51 = 7.93 105.58 £ 5.05 0.68
FH to Mx.OP (°) 8.49 £ 4.23 12.51 £ 4.88 0.02°
FH to Mn.OP(®) 8.05 £ 5.89 11.17 £ 7.17 0.19
Palatal plane to Ul (mm) 30.04 + 2,61 33.78 + 2.63 0.00"
Palatal plane to U6 (mm) 26.52 + 2.54 28.41 + 2.47 0.05
Palatal plane to U6 / Palatal plane to Ul 0.88 £ 0.07 0.84 + 0.05 0.08
Upper 1 to NA (°) 31.55 + 5.26 27.29 + 5.44 0.03"
Upper 1 to NA (mm) 8.02 £ 2.75 8.01 £ 3.56 0.99
Upper 1 to FH (°) 119.51 £ 5.49 114.68 £ 5.69 0.02°
Lower 1 to NB (°) 21.08 =+ 7.40 21.02 =+ 7.43 0.98
Lower 1 to NB (mm) 5.67 £ 3.00 5.89 £ 2.58 0.83
Lower 1 to Mn. plane (°) 80.39 £+ 9.60 79.14 £ 8.04 0.71
Mn. plane to Lower 1 (mm) 4452 + 3.81 47.20 £ 2.87 0.04"
Mn. plane to Lower 6 (mm) 35.00 = 3.16 38.20 £ 2.08 0.00"
Mn. Plane to L6 / Mn. Plane to L1 0.79 £ 0.05 0.81 £ 0.04 0.18
SD, Standard deviation; Sig, significance; “p < 0.05; 'p < 0.01.
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Table 4. Means and standard deviations of soft tissue measurements
BSSRO only BSSRO with advance genio
Measurement Sig
Mean = SD Mean = SD
Upper lip to E-line (mm) -4.15 £ 2.90 -2.89 £ 2.09 0.20
Lower lip to E-line (mm) 0.63 + 2.87 2.02 + 3.27 0.21
Sn-Stms (mm) 23.98 £ 2.57 26.83 £ 3.01 0.01°
Nose tip projection (mm) 14.24 £ 2.04 15.17 £+ 1.83 0.20
A' projection (mm) -0.46 £ 0.39 -0.29 £ 0.45 0.25
B' projection (mm) 3.81 £ 4.10 1.16 £ 3.40 0.07
Upper lip projection (mm) 6.18 £ 2.47 6.46 £ 2.03 0.74
Lower Lip projection (mm) 8.89 £ 3.85 7.85 £ 3.58 0.45
Pog' projection (mm) 457 £ 5.40 0.02 =+ 4.55 0.02"
Mento-labial angle (°) 150.96 £+ 10.19 149.28 + 11.35 0.67
Nasolabial angle (°) 94,99 + 13.61 97.96 £ 10.73 0.52
Pog' thickness (mm) 12.35 £ 2.59 12.14 = 2.66 0.83
SD, Standard deviation; Sig, significance; “p < 0.05.
Table 5. Means and standard deviations of chin measurements
BSSRO only BSSRO with advance genio
Measurement Sig
Mean = SD Mean £ SD
C-curve (°) 29.17 £ 6.97 22.67 £ 8.94 0.06
Chin concave depth (mm) 3.29 + 0.90 2.94 £ 0.82 0.41
C-angle (°) 65.31 + 6.83 61.01 + 18.73 0.83
M-angle (°) 52.03 £ 6.62 55.06 + 7.89 0.25
S-angle (°) 81.20 £ 9.37 79.54 £ 8.25 0.61
Chin height (mm) 23.01 £ 2.96 2458 £ 2.72 0.14
Chin depth (mm) 6.17 £ 1.20 6.11 £ 1.30 0.88
Chin ratio 26.87 £ 4.40 25.05 £ 6.02 0.33
Pog to NB (mm) 1.85 + 1.81 0.81 + 1.98 0.14
Pog to Upper occlusal plane (mm) 4.19 + 2.07 417 £ 2.28 0.97
Pog to Mn. plane (mm) 8.80 =+ 1.96 9.26 £ 2.25 0.55
Pog. to FH (mm) 2.37 £ 1.67 1.79 £ 1.14 0.29
SD, Standard deviation; Sig, significance; *p < 0.05.
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Table 6. Pearson Correlations of soft tissue Pog projection

x| mEx| 38 15, 2008

ANS-Me Sn-Stms FH to OP Mn to L1 Mn to L6
Pog' (mm)  Correlation -0.352 -0.350 -0.359 -0.407 -0.410
Sig 0.044" 0.046° 0.040° 0.019 0.018°
N 33 33 33 33 33
Sig, Significance; “p < 0.05.
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HHS A= A gEo] AWeR 555

4 el gRgel 712 2188 2l ofet o
g sto} Axsk FR7HA 2] A7k Ak,

oFstelo] e steh AAIsh TS At
52 AGPHAARE o} Ao Aels
dojzth, wek myAwo] 0Ex Hekshrhd w
Aol E sfeb sje7tAe] At dojAee
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Table 7. Pearson Correlations of Sn-Stms

stot 2E/=1 Ml o|FMHs0| A-E
s FEUAe] =X Al 52 F5 YARMARR S4oi| 2tgh o7

Na-Me ANS-Me Mn to L1 Mn to L6 PP to Ul Pog'

Sn-Stms  Correlation 0.644 0.746 0.624 0.532 0.775 -0.350

Sig 0.000" 0.000" 0.000" 0.001" 0.000" 0.046"
N 33 33 33 33 33 33
Sig, Significance; “p < 0.05; Tp < 0.01.
Tahle 8. Means and standard deviations of nasolabial angle
Upper premolar extraction Non-extraction
Measurement Sig
Mean = SD Mean = SD

Nasolabial angle at Pretreatment (°) 95.04 £ 12.72 97.03 £ 12.70 0.66

Nasolabial angle at Posttreatment (°) 101.10 + 10.68 99.04 + 14.72 0.65
SD, Standard deviation; Sig, significance; ‘p < 0.05.

&= ool AR A= AT Aol §A U] o2 o] BN NEFE F T 2
W w@gHo] ASHPAMNE HolnE wyWWe]  uEZE wlaelth (Table 8). 271 A A ol A
AR slerala iAo A st dojAH o]Ri g H)ezte] S A A S BGARE vA| 77
Fpel 91215 k. AR o Fol4 Q= Aol glglon] ALFR A

A2 ASH Fol= shot Frlewr AT ol Wl A WA AR fo4 gl Aol
A sn-Stms7 27k ol d Al B Esker o= A © AT HI = BAL I BRI Hezh 2fo)
st o] o) #a, NduAo] o #e A o 7F EASHA o ® Il ot Aol ddatA
#o] AT (Table 7). B e B ATel dAa Azker,

shel FE % @G ol A et 227 o)sko) o] Mo thgk A& Y o] Z(mentd foramen)
AbE) AL FREH M RE AFel AX 74 9] A7t o] x|} - AR o7 o] 3= Al
o AT At AN Az o B AS Aol IFS VIS FE A Aoltk B AT 2
o} wgwwol o Hekek A3} v AZe F 9 e gl A8 mel= ol e e &
o get A9 E5AAE Sot FHEW AgF Al
oA Aot AR E WXL =3 wgS Al
A7k T g A% adnslel 42 & Ye Ho] 2B
.

T ROl dmA Al Aol AT E k] He FAues ofug Fas Sofo] Awd g
@ 97 otk stek FEEw AAF 2l 4 A F At FEERE AAF 2ol vhato] set 3
1270l AL AR oA d o] AldE o] g 4 o] HX o] ¥ =S shtete] A 5§ 3t
WolQle), HAaAeI A ot 2TARAS ahiz o] EF A R FR ALY 54 Sopug
S 24, AdordAe €34 A8 AeEE, 0 A% A ol R HES Fusl] AR B
detetzEel fH FAA o] Sol Sith 11 Tl e Aol A f214d 07 N-Mezt ANS-MeA €] 7t o 2
EZ0] A9 dxx =xo A3gS n AR o] o wRtEHe] Zhert f94 JA o Zth 1
HR2 el G uA & glek olo] ot 4 Ela PR ol@ gek Faxe] Ael, sy
A| W2 7F R ol F-Ad o] Aol ol Fake | Aol gk sot A9k sket iAo A7t Hx
HEAE dolny] 9Jahe] Aol A WA} v ol wms Al Tl A 7oA Al B A
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ORIGINAL ARTICLE

A comparative study of initial lateral cephalometric
characteristics. mandibular setback surgery only versus
mandibular setback surgery with advancement genioplasty

Jae-Sik Kim, DMD, MSD,? Jung-Il Kim, DDS, MSD, PhD,b
Seung-Goo Kang, DMD, MSD, PhD°

Objective: The aim of this study was to compare the initial lateral cephalometric characteristics in two
groups of patients: those that had mandibular setback surgery only and those that had mandibular
setback surgery with advancement genioplasty. Methods: The lateral cephalograms of thirty-one
patients were studied. Twenty-one Class Ill patients (group A) had only madibular setback surgery.
Twelve Class Il patients (group B) had mandibular setback surgery with advancement genioplasty.
Results: Differences between two groups were found in N-Me, ANS-Me, Occlusal Plane angle, Palatal
Plane to U1, Mandibular Plane to L1, Mandibular Plane to L6, SN to Ul, Sn-Stms, and Pog' projection.
Compared to group A, group B showed more linguoversion and extrusion of upper incisors, more
extrusion of lower incisors and lower first molar, and more steepness of the occlusal plane. N-Me,
ANS-Me, and Sn-Stms were also longer in group B. But Pog' projection was shorter than group A.
Conclusion: We conclude that certain initial lateral cephalometric characteristics may help indicate the
inclusion of advancement genioplasty when mandibular setback surgery is planned in skeletal Class Il
patients. (Korean J Orthod 2008;38(1):41-51)

Key words: Orthognathic surgery, Advancement genioplasty, Class lll malocclusion
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