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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:407-420)

ANALYSIS OF SHORT FACE TENDENCY AND IT'S DETERMINANT
FACTORS AFTER BILATERAL SAGITTAL SPLIT RAMUS OSTEOTOMY
OF MANDIBULAR PROGNATHISM

Ji-Yeon Kang, D.D.S., Hee-Won Choi, D.D.S., M.S.D., Ph.D., Kyoung-Won Kim, D.D.S., M.S.D., Ph.D.
Dept. of Oral & Maxillofacial Surgery, Medical College, Chungbuk National University

Purpose : The purpose of this study was to analyse the facial changes and factors contributing to then after bilateral sagittal split
ramus osteotomy of mandibular prognathism.

Materials and Methods : Forty patients with Class 11 dental and skeletal malocclusion who were treated with bilateral sagittal split
ramus osteotomy were reviewed. Frontal and lateral cephalometric radiographs were taken preoperatively, immediate postoperatively
and more than six months postoperatively in each patient. After tracing the cephalometric radiographs, various parameters were mea-
sured.

Results :

1. Gonial angle at postoperative two days was decreased about 10.4° than preoperatively and gonial angle at postoperative six
months was increased about 6.8° than postoperative two days. So, gonial angle at postoperative six months was decreased about
3.6° than preoperative gonial angle.

2. Facial height postoperative two days was decreased about 0.8mm than preoperatively and facial height at postoperative six months
was decreased about 0.7mm than postoperative two days. So, facial height at postoperative six months was decreased about
1.5mm than preoperative facial height.

3. Mandibular width postoperative two days was decreased about 1.0mm than preoperatively and mandibular width at postoperative
six months was increased about 1.8mm than postoperative two days. So, mandibular width at postoperative six months was
decreased about 2.8mm than preoperative mandibular width.

4. Amount of set back and mandibular plane angle were not influencing on relapse degree.

Conclusion: It is thought that bilateral sagittal split ramus osteotomy in mandibular prognathic patients is effective to improve long

face and steep gonial angle. More prudent operation and careful postoperative management is required to maintain stable face postop-
eratively. Further research for soft tissue changes and factors which are related with relapse is needed.

Key words : Bilateral sagittal split ramus osteotomy, Short face tendency, Mandibular prognathism
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Fig. 2. Postoperative changes after bilateral sagittal split ramus osteotomy.
(a) Go point move posteroinferiorly, gonial angle and facial height decreases, and (b) proximal segment rotate

mesially
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Table 1. Sex and age distribution of study subjects

No. of patient (%)

Female 15 (37.5)

Sex
Male 25 (62.5)
19 < 10 (25.0)

Age
) 20-29 27 (67.5)
> 30 3(75)

Fig. 3. Lareral cephalometric landmarks and meas-
urements.

S(sella turcica), N(nasion), O(orbitale), Po(porion), Ar
(articulare), Go(gonion), Pog(pogonion), Gn(gnat-
hion), Me(menton), HP(horizontal plane), NN * (vertical
plane), FH(Frankfort horizontal plane)
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Fig. 4. Frontal cephalometric landmarks and meas-
urements.

ZF(zygomaticofrontal suture), Me(menton), Ag(antego-
nion), Go(gonion), M point(middle point of both ZF)
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Fig. 5. Percent of horizontal relapse.
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O (orbitale)
Po (porion)
Ar (articulare)
Go (gonion)
Me (menton)
Pog (pogonion)
Gn (gnathion)
Gonial angle (Ar-Go-Gn)
Mandibular plane angle (PoO-GoGn)
FH (Frankfort horizontal plane; Po-O)
NN’ Pog
Me vertical
B. 4 X FHA AL
ZF (zygomaticofrontal suture)
Ag (antegonion)
Me (menton)
M point (middle point of both ZF)
Go (gonion)
M point-Me
Ag-Ag
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Table 2. Number of patients according to amount of set back, presence of horizontal or vertical relapse, and mandibular
plane angle.

Groups No. of patient (%)
ST (<6mm) 6 (15.0)
Amount of setback SI (6~11nm) 25 (62.5)
ST (=11mm) 9 (225)
RI (L£17%) 17 (42.5)
Horizontal relapse RI (17~27%) 13 (325)
RII (=27%) 10 (25.0)
Vertical rel NV: no vertical relapse group 10 (25.0)
ertical relapse .
P V : vertical relapse group 30 (75.0)
Low angle (<32°) 33(82.5)
Mandibular plane angle Median angle (32~38°) 4(10.0)
High angle (>38°) 3(75)
LE i
.'. = 12H. E'- +1.35.68
g™ a|p 44 -
- * & =114 80 it
5 =
E w1781 E; " 1432
" 2T ¥ el a0 s o s ) e el ol Fulay il o fw
Fig. 6. Average gonial angle change. Fig. 7. Average facial height change.
G: gonial angle H: facial height
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Table 3. Mean and standard deviations of difference in gonial angle, mandibular width and facial height changes
between females and males.

Tl T2 T3 T2-T1 T3-T2 T3-T1
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Gl G2 G3 G2-G1 G3-G2* G3-G1t
Female 127.60+6.11 117.00+7.07 123.37£7.57 -10.60+8.46 6.37+9.16 -4.23+5.25
Male 128.30+6.98 117.98+7.85 125.08+8.01 -10.32+6.81 7.10+6.49 -322+6.73
H1 H2 H3 H2-H1 H3-H2! H3-H1
Female 129.73+6.55 128.25+550 128.07 +6.06 -1.77+£327 -0.60+2.85 217+354
Male 139.08+8.14 138.81+7.03 137.71+7.34 -1.38+3.45 -1.20+£2.02 2.18+264
W1 W2 W3 W2-W1 W3-W2 W3-W1?
Female 97.37+5.23 95.47+3.38 93.97+3.05 -190+357 -150+2.01 246+4.42
Male 101.76£6.16 101.32+20.65 99.30+6.59 -0.44+3.76 -202+2.20 -3.40+3.86
N: Female=15 Male=25
T1: pre-op T2: pod 2 day T3: pod 6 months
G: gonial angle H: facial height W: mandibular width
p=0.6877, t p=0.5494, % p=0.6354, § p=0.1291
L] L
-l (Y
. - = . . - .
- - o - "._' = Irll:-ll-
. v s 1
L i
@) (b)
] o g P _
. e} y A Fig. 9. Sexual difference in gonial angle, facial height,
E and mandibular width change on pre-op(1), post-op 2
P m days(2), and post-op 6 months(3).
G: gonial angle H: facial height W: manibular width
™ -t " — (a) sexual difference in gonial angle change (b) sexual
difference in facial height change (c) sexual difference
in mandibular width change
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SIN) ol A sfetzt, ok v A, stetE73 o] s Hth 8 o A Zashe BASWESI ) ST ) ST) B FoskA &%k



SIINES B9l ofMAIAYEEESEEE T HlEo ZEE T ZHIA gt 2

S

Table 4. Changes in gonial angle, mandibular width and facial height according to amount of mandibular set back.

A
A

T1 T2 T2-T1 T3-T2 T3-T1
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Gl G2 G2-G1 G3-G2 G3-G1!
ST 130.00+3.90 116.67+6.80 125.00+8.16 -13.33+6.50 8.67+9.27 -467+7.12
ST 127.12+6.88 117.26+7.67 123.70+7.36 9.92+7.23 6.48+8.03 -344+6.08
ST 130.19+7.24 120.00+8.18 127.13+9.40 -10.00+8.43 6.78+5.56 -322+6.22
H1 H2 H2-H1 H3-H2* H3-H1!
ST 133.83+10.38 132.67+6.35 131.67+8.69 -1.17+4.45 -1.00+3.15 217+271
Sh 135.44+850 134.49+8.12 13420+8.14 0.96+3.12 0.32+211 -1.28+3.37
ST 137.19+10.38 136.75+10.38 13550+9.74 0.22+3.67 -1.44+2.60 -1.66+2.12
w1 W2 W2-W1 W3-W2 W3-W1
ST 99.50+6.75 99.33+8.52 97.00+8.58 0.17+5.78 -2.33+3.20 -250+6.19
Sh 99.64+6.03 98.58+6.11 96.86+5.72 -1.08+3.70 -168+2.15 -2.76+3.98
SII 100.94£5.36 100.06 £5.54 98.19+5.89 -1.33+2.35 -1.78+1.20 -3.11+3.02
S:setback ST (<6mm), ST (6-11mm), SII(>11mm)
N:ST=6, SI[=25 SII=9
T1: pre-op T2: pod2day T3:pod 6 months
G: gonial angle H: facial height W: mandibular width
*p=0.6603, tp=0.8188, ¥ p=0.4591
th v
] i _
) : 5
B " - A K H . s
; - : a1 -! ¥ # # =
(@) (b)
" Fig. 10. Gonial angle, facial height and mandibular width
= change according to amount of mandibular set back on
£ pre-op(1), post-op 2 days(2), and post-op 6
g = . . , months(3).
X . sin S: set back (S1<6m, ST 6~1Tm, ST =11m) G:
- gonial angle H: facial height W: manibular width (a)
H = change of gonial angle according to amount of
" mandibular set back (b) change of facial height
' according to amount of mandibular set back (c)
e bk o change of mandibular width according to amount of
mandibular set back
©
THp)0.05). 4 253t & F 6714 Atoldl& B oA & A7, stetE BT sloteE ] Ao mE e AAE B
ozt 37}, el n7 W SelE ) 2hag Woled Sfebzh gl o)) rskrh(Table 4, Fig. 10)
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Table 5. Changes in gonial angle, mandibular width and facial height according to mandibular plane angle.

T1 T2 T3 T2-T1 T3-T2 T3-T1
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Gl G2 G3 G2-G1 G3-G2 G3-G1!
Low 128.11+6.89 117.70+7.90 124.88+8.26 -1041+7.84 7.18+8.08 -3.23+651
Median 126.80+5.72 117.80+6.46 122.30+5.22 -9.00+5.10 450+397 -450+4.66
High 130.00+5.66 115.75+3.89 122.50+6.36 -1425+1.77 6.75+247x -750+0.71
H1 H2 H3 H2-H1 H3-H2* H3-H1
Low 135.23+9.47 134.48+8.77 133.73+891 0.75+337 0.75+2.32 -1.50+3.10
Median 138.10+5.30 137.70+6.22 137.40+5.46 040+2.95 0.30+3.23 0.70+1.30
High 137.00+4.24 13450+2.12 13450+0.71 -250+6.36 0.00+141x -2.50+4.95
w1 W2 W3 W2-W1 w3-w2* W3-W1#
Low 99.74+581 99.03+6.03 97.11+5.56 0.71+3.89 -1.92+2.19 264+4.17
Median 104.40+6.54 103.00+5.92 102.10+6.69 -140+251 090+175 2.30+323
High 95.50+0.71 91.00+1.41 88.50+0.71 -450+0.71 250+2.12 -7.00+141
n: Low angle=33, Median angle=4, High=3
T1: pre-op T2 pod 2day T3:pod 6 months
G : gonial angle H : facial height W : mandibular width
*p=0.3522, 1 p=0.4486, ¥ p=0.5116, § p=0.4224
14 1 1
e : _ (1]
; :
P . ai R : s | 3iE
) - E ek - -
B b 3
(@) (b)
L .
Fig. 11. Gonial angle, mandibular width and facial
Ll height change according to mandibular plane angle
" . i on pre-op(1), post-op 2 days(2), and post-op 6
B . . % sl months(3). Low <32° Median 32~38°, High >38
o 5 u ik G: gonial angle H: facial height W: manibular width
: (a) gonial angle change according to mandibular
: " plane angle (b) facial height change according to
mandibular plane angle (c) mandibular width
1 s v . change according to mandibular plane angle
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Table 6. Changes in gonial angle, mandibular width and facial height according to percent of horizontal relapse.
T1 T2 T3 T2-T1 T3-T2 T3-T1
Mean=+SD Mean=+SD Mean=+SD Mean=+SD Mean=+SD Mean=+SD
Gl G2 G3 G2-G1 G3-G2* G3-G1
RIT 128.85+5.70 118.88+8.27 125.71+858 -9.97+9.28 6.82+9.29 -3.15+5.58
RI 129.38+6.12 117.35+6.03 124.15+7.90 -12.04+5.17 6.81+4.92 5.23+4.93
RII 12494813 1158+8.13 122.65+6.51 -9.10+7.60 6.85+7.60 -2.25+841
H1 H2 H3 H2-H1 H3-H2' H3-H1
RI 135.59+6.96 134.35+6.62 13441+£6.59 -1.24+3.23 0.06+241 -1.18+253
RO 137.08+9.55 137.58+7.96 136.38+8.11 050+3.34 -1.19+245 -0.69+2.59
RIN 13400+11.14 132.28+10.73 131.10+10.93 -1.72+353 -118+2.04 290+3.82
w1l W2 W3 W2-W1 W3w2t W3-W1
RI 98.38+5.81 98.15+6.40 96.15+5.76 0.24+3.73 -2.00+1.90 -224+3.19
RI 101.96+6.11 100.73£6.59 99.50+-6.87 -1.23+3.60 -123+2.28 -246+344
RII 100.65+5.82 98.70+4.47 96.40+5.27 -1.95+3.93 230+231l= -4.25+5.84
R: horizontal relapse(%) R 1 (<17%) RI (17-27%) RII(>27%)
n:RT1=17 RII=13 RII=10
T1: pre-op T2: pod 2day T3: pod 6months
G: gonial angle H: facial height W: mandibular width
*p=0.7071, t p=04738, % p=0.6752
L 4 1
o . i .
' : | 2w : |
: L I B |&
g L1 :
=
1] h
31 =
(@) (b)
N Fig. 12. Gonial angle, mandibular width and facial
- height change according to percent of horizontal
E 1o relapse on pre-op(1), post-op 2 days(2), and post-
e o op 6 months(3). R: horizontal relapse (R1<17%, R1
.- i s . - 17~27%, Rl 227%) G: gonial angle H: facial
i ] o height W: manibular width (a) gonial angle change
Em according to percent of horizontal relapse (b) facial
E height change according to percent of horizontal
i relapse (c¢) mandibular width change according to
W L L percent of horizontal relapse
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ororth(Table 7, Fig. 13).

Table 7. Changes in gonial angle, mandibular width and facial height according to vertical relapse.

2AE wol A gkskrh(Table 6, Fig. 12). 573199
REE EMPEREEPEEEDEE
2, PRI SHER ) garh GopI S BYO

o)
T
=

9]

T

Tl T2 T3 T2-T1 T3-T2 T3-T1
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Gl G2 G3 G2G1 G3-G2* G3G1
NV 128.95+555 120.00+6.05 1259+5.69 9.00+751 590+5.34 -310+5.77
\% 127.73+6.97 116.82+7.84 123.95+8.40 -10.93+7.32 7.20+826 -3.73+6.38
H1 H2 H3 H2-H1 H3-H2! H3-H1
NV 136.95+8.19 137.50+8.40 136.40+7.86 055+2.77 -110+2.18 0.55+1.95
\Y 13525+9.13 134.01+8.18 13354850 -1.24+3.49 0514243 -1.75+321
w1 W2 W3 W2-W1 w3-w2* W3-W1
NV 99.5+5.87 98.75+5.56 96.85+5.14 0.80+347 -1.90+1.97 265+3.11
\ 100.32+6.09 99.25+6.52 97.45+6.43 -1.07+384 -1.80+2.20 2.87+4.36
NV: non-vertical relapse group V: vertical relapse group
n: NvV=10, V=20
T1: pre-op T2:pod2day T3:pod 6 months
G: gonial angle H: facial height W: mandibular width
*p=0.1712, 1 p=0.7410, # p=0.7538
u : : .
- = * ] L
(@) (b)
. Fig. 13. Gonial angle, mandibular width and facial
e height change according to vertical relapse on pre-
; op(1), post-op 2 days(2), and post-op 6
i - - months(3). NV: no vertical relapse V: vertical
i " y ¥ =7 relapse G: gonial angle H: facial height W:
g ' manibular width (a) gonial angle change according
iy to vertical relapse (b) facial height change

416

according to vertical relapse (c) mandibular width
change to vertical relapse
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Table 8. Variation of relapse.

Relapse No. of patient (%)

Horizontal
Vertical 2 (541)
Horizontal and vertical 28 (75.68)

7 (1891)

Total 37 (100)
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Fig. 14. Relapse pattern after operation.

(a) gonial angle increased due to horizontal relapse

(b) gonial angle increased due to vertical relapse

(c) gonial angle increased due to horizontal relap-
seand vertical relapse and

solid lines(—): immediately after operation

dotted lines(-+) relapse

solid dots(®): fulcrum of each segment
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