— Abstract

CLINICAL ANALYSIS OF GONIAL ANGLE CHANGE AFTER ORTHOGNATHIC SUGERY IN PATIENTS
WITH THE MANDIBULAR PROGNATHISM

Yeong-Ho Kwon, Hyun-Jung Jang, Sang-Han Lee
Deparmment of Oral & Maxillofacial Surgery, College of Dentistry, Kyungpook National University

Predictional study for lateral change between pre- and post-orthognathic surgery has been emphasized
mainly on anterior area of lateral profile: upper lip, lower lip and chin et al. So interest for lateral profile
change has been less in posterior area of lateral profile and literature analyzing gonial angle change is rare.

The purpose of this study is to make prediction for gonial angle change possible and to offer somewhat
treatment guidance for gonial angle to be improved by investigating overall gonial angle change between
pre- and post-orthognathic surgery and inquiring into factors influencing on pattern of gonial angle change.
For this study 35 patients were selected retrospectively. Lateral cephalometric radiographs were taken in
just pre-op time, pod 1 day, pod 1 year. They were analyzed and gonial angles were measured.

The results were as follows :

1. Gonial angle at pod 1 day was decreased about 9.3’than pre-op and gonial angle at pod 1 year was
increased about 4.0°than pod 1 day. So gonial angle at pod 1 year was decreased about 5.3°than pre-op
gonial angle(p{0.01).

2. Mean pre-op gonial angle was 129.4°, showing significantly high value than normal and mean gonial
angle at pod 1 year was 124.1°, showing value near to normal.

3. Mean gonial angle change between pre-op and pod 1 year was decreased about 5.4”in female and 5.3’in
male. There was no statistically significant difference between male and female(p>0.05).

4. Principal factor influencing on decreased gonial angle in gonial angle change between pre-op and pod 1
year was amount of mandibular setback.

5. Principal factor influencing on increased gonial angle in gonial angle change between pod 1 day and pod
1 year was % horizontal relapse, and it was thought that resorption and bone remodelling on posterior
area in mandibular distal segment also were related to increased gonial angle.

6. It is thought that sagittal split ramus osteotomy in mandibular prognathic patients with high value of
gonial angle is effective to improvement of gonial angle, and in patients who have normal range of gonial
angle and are required with excessive mandibular setback, short lingual cut method, additional resection
of posterior margin of distal segment, Obwegeser I method will be considerd.

7. More prudent operation and careful post-op management will be responsible for maintenance of post-
operative stable gonial angle.

Key words : Gonial angle, Mandibular setback, % Horizontal relapse, Sagittal split ramus
osteotomy
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Table 1. Sex and Age Distribution

Patients No. (%)

Female 20 (57.1)

SEX Male 15 (42.9)
10~19 (yrs) 5(14.3)

AGE 20~29 (yrs) 29 (82.8)
> 30 (yrs) 1(2.9)
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FEAANAA N FAZE AZstn ASHoR
S(sella turcica), N(nasion), Ar(articulare),
Golgonion), Pog(pogonion), Gn(gnathion), Me(men-
ton) 5% 43891 ASYECZE Gonial angle(Ar-
Go-Gn), Mandibular plane angle(SN-GoGn), NN
Pog, Me vertical, Anterior facial height(N-Me),
Posterior facial height(S-Go) 5% 439 tH(Fig. 1).
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Fig. 1. Cephalometric Landmarks and Measurement of Gonial
Angle

3) x| 17

st 35 #F (Setback) ol @l SI(Gmme]st), SII(7~
10mm), SII(11lmmel%) Fo2, ¥ FHIAL(%
Horizontal relapse)d| wat RI(17%¢°]3}), RII(17~
27%), RII(27%°1%) T22, sy HzH(Mandibular
plane angle)ol W&} Low(32°¢]3}), Median(32~38"),
High Angle(38°¢]4) #9722 Ztzt ER7sln 4¢4% 2+
Hao} sekzp sl 2ke] WA 2ALSFItH(Table 2).

Table 2. Grouping of Patients

Groups Patients No. (%)
ST (<6mm) 11 (31.4)
Amount, of SIT (7~10mm) 16 (45.7)
Setback SITI (=11mm) 8 (22.9)
o RI(<17%) 1337.1)
% Horizontal - pr (19 _974) 10 (28.6)
Relapse RIIT (>27%) 12 (34.3)
i Low Angle (<32") 6 (17.1)
Mandibular 15500 Angle (32~38) 16 (45.7)
Plane Angle 1) Anole (238°) 13 (37.1)
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35 Bxtel sttt TS & 129.4°(£6.27)904 &
A% 120.1°(+£5.62) 2 9.3 Z2asdtht €3 1dd&
124.1°(£6.33) 2 4.0°%715k €A vlg] €3 139
stebzt 5.3 7489 tHp0.01, Table 3, 4, Fig. 2).
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Fig. 2. Averagé Gonial Angle Change
1. Lol W seizhsk(Table 5, Fig. 3)
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Fig. 3. Sexual Difference in Gonial Angle Change
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FAR &3 19 Al 7 PolX BF G2 szt

AaE B (p0.01) atetTE #ho] B2 oM H&

Tl A BT & Lo ZAE BHATH(SIDSIDSD. €359




SIS SRS STHTEE S0 Y YNE £Y

Table 3. Gonial Angle Change in 35 Patients

Gonial Angle NN’ Pog (mm) Me vertical (mm) .
No T1 T2 T3 To-TL T2 To-T1 T3-T2 MaPA™
1 130.0 117.0 123.0 -15.0 +5.0 -3.0 +2.0 420
2 131.0 121.0 125.0 -9.0 +2.0 -6.0 +1.0 46.0
3 125.0 117.0 118.0 -7.0 +1.0 0.5 0 375
4 137.0 136.0 138.0 -6.0 +1.0 -0.5 -0.5 440
5 132.0 118.0 141.0 -7.0 +3.0 +3.0 +4.0 420
6 150.0 1325 140.0 -4.0 +0.5 -3.0 +1.0 63.0
7 123.0 108.0 118.0 -15.0 +4.0 -3.0 +2.5 36.0
8 130.0 118.0 121.0 -6.0 +1.0 -2.0 +0.5 33.0
9 127.0 121.0 129.0 -4.0 -1.0 -2.5 +4.5 35.0
10 136.0 123.0 121.0 9.0 +1.0 -1.0 -3.0 440
11 125.0 120.0 121.0 -4.0 0 -1.0 +1.0 375
12 131.0 120.0 125.0 -11.0 +3.0 -5.0 +2.5 38.0
13 132.0 126 0 1290 -7.0 +2.0 -3.5 +2.5 46.0
14 135.0 126.0 128.0 -6.0 +1.0 -2.5 +2.0 35.0
15 123.0 118.0 119.0 -12.0 +4.0 -3.0 0 450
16 138.0 121.0 131.0 -11.0 +3.0 -0.5 0 405
17 133.0 118.0 122.0 9.0 +2.5 -2.0 +1.0 37.0
18 127.0 116.0 119.0 -10.0 +3.0 +1.5 +1.0 37.0
19 1340 123.0 125.0 -19.0 +50 +5.0 -2.0 440
20 122.0 120.0 120.0 -2.0 0 -1.5 -0.5 30.0
21 118.0 116.0 122.0 -10.0 +2.0 +4.0 -1.0 23.0
22 134.0 129.0 1295 -4.0 +0.5 -2.0 +15 370
23 134.0 124.0 127.0 -8.0 +2.0 -2.5 +1.0 405
24 126.0 117.0 119.0 -10.0 +3.0 +2.0 0 33.0
25 120.0 117.0 118.0 -6.0 +1.0 -1.5 +15 37.0
26 133.0 117.0 124.0 -12.0 +3.0 -4.0 +2.0 420
27 127.0 113.0 118.0 -7.0 +1.0 +0.5 +2.0 32.5
28 130.0 126.0 128.0 -6.0 +1.0 +0.5 -2.0 35.0
29 129.0 124.0 125.0 -5.0 +1.0 -1.0 +0.5 35.0
30 120.0 114.0 118.0 -8.0 +2.0 -1.5 +1.0 28.0
31 121.0 113.0 115.0 -10.0 +3.0 +15 0 275
32 131.0 120.0 125.0 -11.0 +4.0 +3.0 +1.0 36.0
33 130.0 121.0 124,0 -7.0 +1.5 -0.5 +2.0 31.5
34 126.0 113.0 117.0 -8.0 +15 0 0 30.5
35 130.0 121.0 121.0 -10.0 +3.0 +0.5 0.5 33.0
* MnPA : Mandibular Plane Angle T1 : pre-op T2 : pod 1 day T3 : pod 1 year
No. 1~20 : Female No. 21~35 : Male
Table 4. Average Gonial Angle Change
] Ti T2 T3 T3-T1 T3-T2
Mean+SD Mean+SD Mean+SD Mean+SD MeanSD
129.4£6.27 120.1%+5.62 124.1£6.33 -5.3+4.53 +4.0+£4.32
*n=35 T1:preop T2: pod1day T3: pod 1 year
Table 5. Sexual Difference in Gonial Angle Change
T1 T2 T3 T3-T1 T3-T2
Mean+SD Mean£SD Mean+5D Mean+SD Mean+SD
Female 131.1+6.55 121.0+5.98 125.7x7.16 -5.4%5.20 +4.7+5.39
Male 127.3+£5.32 119.0+£5.08 122.0+4.43 -5.3+£3.62 +3.0+£2.09

*1n: Female=20 Male=15 T1 : pre-op T2 : pod 1day T3 : pod 1 year
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Table 6. Gonial Angle Change according to Amount of Mandibular Setback

Tl T2 T3 T3-T1 T3 -T2
Mean£.SD Meant SD Mean+SD Mean+SD Mean+SD
SI 130.8+8.26 124.5+6.10 127.0+7.13 -3.8+£3.78 +2.5+2.71
Sl 128.0+5.20 118.2+4.10 122.3+6.27 -58+571 +4.1+541
SHI 130.4+5.18 118.0+4.54 123.8+4.03 -6.6+1.77 +5.8+3.28

*n:8[=11 S[[=16 Sli=8 TI :pre-op T2 : pod 1day T3 : pod 1 year

135 1
130
125 f ~o=Sl
i -o—-Sli
120 —a— Sl
115
110 t ' '
pre—op pod idy  pod 1yr

Fig. 4. Gonial Angle Change according to Amount of Mandibular
Setback
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A= (p0.01) stetE o] B2 ol HE FollMR
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FAACE R e FdH (AL p=0.3615,

Table 7. Gonial Angle Change according io % Horizontal Relapse

p=0.2861).
3. 320 wE stetzieisl(Table 7, 8, Fig 5, 6)

AR 3 14 Aol £33 &d 02 2 ZoA
25 ol stias HYEd(p(0.01) 2 27k &

% Aol YAch(p=09966). 2A%s} £ F 14 Aol
e $R57 ol 2 2 FoA 25 fela st}

EA=d(p{0.01) %3] H &0l —;%% TN W2 Tl
ME & Z9] 3712 BEYHRIDRIDRD. 28y 1 4t
o7t FAAHLE oAl e FATHPp=0.2234). £4F
g %5 19 Alojdl #2437t dofid oM e 3]
BAZE dolA] @2 FAFAM R sttt TItEo] of
A ey I Aolrt BAALE Rl BUt
(p=0.9098).

ufar

T1 T2 T3 T3-~Ti T3-T2
Mean®SD Mean+SD MeanSD Mean+SD MeanSD
RI 130.64+7.92 123.0+6.66 - 125.3+7.45 ~5.314.81 +2.4+2.88
RII 127.8+5.81 118.1+5.38 122.5£3.57 -5.3+4.00 +4.4+263
RIIT 129.5+4.62 118.8+3.22 124.1+6.97 -5.4+5.00 +53%6.15

*n:RI=13 RII=10 RIlI=12 T1:preop T2 : pod 1 day T3 : pod 1 year

Table 8. Gonial Angle Change according to Occurrence of Vertical Relapse

T2 T3 T3 -T2
Mean*=SD Mean+SD Mean®SD
VRG* 120.75+5.68 124.81+£5.33 4.06+2.72
NVRG* 119.47+5.66 123.35+7.33 3.88+5.64

* VRG : Vertical Relapse Group (n=18) NVRG : Non Vertical Relapse Group (n=17)

T2 : pod 1 day T3 : pod 1 year

135
130
—o— 1!
105 |
25 —a-R?
120 |—o—R3
115
110 * ; —
pre-op  podidy podiyr

126
125
124 |
123

2 S vee

i20 | -o-wag

119
118
17
116

pod 1dy pod 1yr

Fig. 5. Gonial Angle Change according to % Horizontal Relapse
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Fig. 6. Gonial Angle Change according to Occurrence of Vertical
Relapse



Table 9. Gonial Angle Change according to Mandibular Piane Angle

SISHEELAIS] SWETEE SIS0l BB YUH 84

T1 T2 T3 T3-T1 T3 -T2
Mean+5D Mean+SD Mean®SD © Mean®S8D Mean+SD
Low 122.8+4.40 116.2+3.54 119.3+3.33 -3.5+4.55 +3.2+2.04
Median 128.3+4.04 119.4+5.23 122.5+4.29 -5.8+3.32 +3.0+2.80
High 133.9+6.12 122.8+5.83 128.3x7.19 -56+580 +55%6.12

*n: Low Angle =6 Median Angle @=16 High Angle ¥ =13
T1 : preop T2 : pod 1day T3 : pod 1 year

140

135

130 \/ e iow

:gg ?\\g//{' —o—med
—&— high

1186
110
105 L 1 1

pre—op podidy podilyr

Fig . 7. Gonial Angls Change according to Mandibular Plane
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Fig. 8. Solid lines - before operation : Dotted lines - after operation

Left, pre-op gonial angle (Ar-Go-Gn)

Middle, post-op gonial angle. Post-op Go point is located on proximal segment.
Right. post-op gonial angle measured in this study. Post-op Go point is located on distal segment.
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Table 10. Variation of Relapse

Relapse Patients No. (%)
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Vertical 2 (5.88)
Horizontal and Vertical 16 (47.06)
Total 34 (100)
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Fig. 9.. Solid lines - immediately after operation : Dotted lines - relapse  Solid dots - fulerum of each segment

Left, gonial angle increased due to horizontal relapse
Middle, gorial angle increased due to vertical relapse

Right, gonial angle increased due to horizontal and vertical relapse
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