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ANALYSIS OF FACIAL SOFT-TISSUE CHANGES AFTER
MANDIBULAR SAGITTAL SPLIT RAMUS OSTEQTOMY

Hee-Dae Park, Tae-Geon Kwon, Sang-Han Lee

Dept. of Oral & Maxillofacial surgery, College of Dentistry
Kyungpook National University

This study was intended to perform cephalometric analysis of the facial soft tissue profile
after surgical correction of skeletal Class III malocclusion after SSRO in 29 patients (Males
12, Females 17). Lateral cephalograms were taken in centric occlusion before and immediate,
long term after surgeries.

1. Counter-clockwise rotation of mandible was observed after the surgery, average relapses of
mandibular set back were 1.23—1.28mm. The net effects of the mandibular set-back after
surgeries were 81.7—82.2% . Because these relapse tendencies may reduce the effects of the
surgical outcomes, surgeon must consider these net effects before the surgical treatment plan-
ning. .

2. The ratio of horizontal changes of hard tissue to soft tissue at lower lip, mentolabial sulcus,
bogonion were 72.7—93.7%, 100.3%, 99.1—102.1% respectively. There were little changes
at upper lip position anteroposteriorly.

3. The relationship of upper and lower lips were improved after surgery. Lower lip was posteriorly
repostioned and upper lip was flattend and elongated in conjunction with deepening of inferior
labial sulcus. But profile of chin was still prominent after surgery.

4. Hard tissue horizontal changes and soft tissue vertical changes were significantly correlated
with each other and there were reverse corvelations with hard tissue vertical changes and
soft tissue horizontal changes.

Key words : soft tissue change, sagittal split ramus osteotomy
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Fig. 1. Cephalometric landmarks

1. S(Sella) 2. N(Nasion) 3. Or{Orbi-
tale) 4. Po(Porion) 5. ANS(Anterior
nasal spine) 6. A(Subspinale) 7. SD
{Supradentale) 8. Uls(Upper incisor
surface) 9. UIE (Upper incisor edge)
10. URT(U1 Root tip) 11. LIE(Lower
incisor edge) 12. LIs(Lower incisor
surface) 13. ID(Infradentale) 14. LRT
(L1 Root tip) 15. B(Supramentale) 16.
Pog(Pogonion) 17. Gn(Gnathion) 18.
Me(Menton) 19. Tgo(Tangent Go-
nion) 20. G{Glabella) 21. N'(Soft tis-
sue Nasion) 22. Prn(Pronasale) 23.
Cm{(Columella) 24. Sn(Subnasale) 25.
A’(Superior labial sulcus) 26. Ls(Lab-
rale superius) 27. Stms(Stomion su-
perius) 28. Stmi{Stomion inferius) 29.
Li(Labrale inferius) 30. B'(Inferior la-
bial sulcus) 31. Pog’(Soft tissue Pogo-
nion)} 32. Gn'(Soft tissue Gnathion)
33. Me'(Soft tissue Menton)
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Fig. 2. Skeletal & dental measurements

1. SNA 2. SNB 3. ANB 4. SN-Pog 5.
NA-Pog 6. SN/Go-Gn 7. NS-Gn 8. FH-
Ul 9. FMA 10. IMPA 11. FMIA 12.
over-bite 13. over-jet

Fig. 3. Horizontal & vertical measurements
of hard and soft tissue

a. Horizontal measurements of hard tissue
1. V-A 2. V-SD 3. V-Uls 4. V-UIE 5. V-UR7Y
6. V-LIE 7. V-LRT 8. V-LIs 9. V-ID 10. V-
B 11. V-Pog 12. V-Gn 13. V-Me 14. V -
Tgo

b. Vertical measurements of hard tissue
1. H-A 2. H-SD 3. H-UIs 4. H-UIE 5. H-
URT 6. H-LIE 7. H-LRT 8. H-LIs 9. H-ID
10. H-B 11. H-Pog 12. H-Gn 13. H-Me 14.
H-Tgo

c. Horizontal measurements of soft tissue
1 V-Prn 2. V-Cm 3. V-Sn 4. V-A’ 5. V-Ls
6. V-Stms 7. V-Stmi 8. V-Li 9. V-B’ 10. V-
Pog' 11. V - Gn' 12. V-Me’

d. Vertical measurements of soft tissue

1. H-Prn 2. H-Cm 3. H-Sn 4. H-A’ 5. H-Ls

6. H-Stms 7. H-Stmi 8. H-Li 9. H-B’ 10.

H-Pog’ 11. H-Gn' 12. H-Me’

Reference plane

HRP : FH(Frankfurt Horizontal) plane

VRP : Line perpendicular to FH through
S
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Fig. 4. Soft tissue thickness
1. A-A' 2. Uls-Ls 3. LIs-Li 4. B-B’ 5.
Pog-Pog’ 6. Gn-Gn’ 7. Me-Me’

Fig. 5. Vertical proportion
1. G-Sn 2. Sn-Me’ 3. Sn-Stms 4. Stmi-
Me’ 5. N’- Sn 6. N'-Me’ 7. G-Sn / Sn-
Me' 8. Sn-Stms/Stmi-Me’ 9. N-ANS
10. N-Me 11. ANS-Me 12. N-ANS/
ANS-Me
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Fig. 6.

Linear measurements

1. E line®™ to upper lip 2. E line to
lower lip 3. Sup. labial sulcus depth
(Sn-Ls to A") 4. Inf. labial sulcus depth

(Li-Pog’ to B")

Fig. 7. Soft tissue profile

1.
2.
3.

Facial convexity angle(G-Sn-Pog’)
Total convexity angle(G-Prn-Pog’)

Lower facial contour angle(Sn-Ls/
Li-Pog’)

. Sup. sulcus angle(Sn-A’-Ls)
. Inf. sulcus angle(Li-B’-Pog’)
. Nasolabial angle(Cm-Sn-Ls)
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Table 1—1. Skeletal and dental measurements

T1 T2 T3
mean SD mean SD mean SD
1. SNA(®) 81.64 3.85 81.54 394 81.75 3.88
2. SNB(®) 85.70 3.89 80.98 347 81.81 3.72
3. ANB(®) ~4.06 3.08 057 2.13 ~0.06 228
4. SN-Pog(°) 86.60 412 82.84 351 82.55 2.30
5. NA-Pog(®) 169.01 6.97 174.60 3.85 173.11 384
6. SN/Go-Gn(") 31.88 6.80 29.28 6.16 3150 6.54
7. NS-Gn(®) 66.58 3.82 69.21 352 68.39 3.83
8. FH-U1(®) 120.12 5.83 119.72. 5.19 120.94 6.35
9. FMA(®) 26.45 5.79 23.81 5.10 26.06 5.52
10. IMPA(®) 88.47 6.49 87.25 6.37 82.20 6.36
11. FMIA(®) 65.08 7.62 68.94 6.43 7174 5.66
12. over-bite(mm) —1.80 2.63 043 1.10 112 1.13
13. over-jet(mm) —6.80 4.39 3.77 1.06 321 0.97
Table 1—2. Difference of skeletal and dental measurements
T2-T1 T3-T2 T3-T1
mean p mean p mean P

1. SNA (®) ~093 0214 —-021  0.207 011 0120

2. SNB (*) —472  0.000**  —084 0.000***  —388  0.000**
3. ANB (°) 463  0.000***  —063  0.000*** 399  0.000%*
4, SN-Pog (°) —375  0.000%** 0.71  0.000**  —304  0.000***
5. NA-Pog (°) 559  0.000***  —049 0.174 501  0.000***
6. SN/Go-Gn (°) ~259  0.000%** 222 0000 —372 0598

7. NS-Gn (°) 264 0000« —062 0.001** 202 0.000***
8. FH-U1 (®) —-040 0273 122 0126 0.82  0.308

9. FMA (°) —2.64  0.000%** 225 0.000*** —039 0591
10. IMPA (©) -122  0.013* ~5.05  0.000%*  —627  0.000***
11. FMIA (®) —386  0.000%** 281  0.000*** 666  0.000***
12. over bite(mm) 224  0.000*** 069  0.007** 293 0.000***
13. over jet(mm) 1058  0.000***  —056  0.004** 1002 0.000***

Significance value * : p<{0.05, ** ! p<0.01, *** . p<{0.001
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Table 2—1. Horizontal measurements of hard tissue (mm)

Hard tissue T1 T2 T3
Horizontal mean SD mean SDh nean SD

1 V-A 66.96 393 66.87 4.05 66.99 395

2. -SD 70.08 464 69.80 4.74 70.08 484

3. -Uls 7197 469 7183 473 72.08 4.77

4, -UIE 73.60 4.86 7348 4.79 73.90 4.86

5. -URT 60.89 484 60.70 495 60.56 492

6. -LIE 80.06 433 69.71 437 70.69 4.64

7. -LRT 70.02 6.08 61.25 5.34 63.27 5.21

8. -Lis 79.52 4.93 69.84 4.63 71.26 4.70

9. -ID 77.67 482 68.11 4.71 69.45 4.85
10. -B 74.92 5.68 65.83 5.16 67.19 521
11. -Pog 78.05 7.18 69.76 6.21 71.04 6.29
12. -Gn 76.23 7.25 68.08 642 69.31 6.62
13. -Me 71.10 7.50 62.96 6.77 64.27 6.86
14. -Tgo —3.03 4.66 — 1288 446 —9.50 509

Table 2—2. Difference of horizontal measurements of hard tissue(mm)

Hard tissue T2-T1 T3-T2 T3-T1
Horizontal mean l p mean j P nean ] p

1. V-A —0591 0238 0.12 0.128 0.03 0.685

2. -SD —0.28 0.008** 030 0.011 001 0909

3. -Uls —-0.14 0.309 0.25 0.171 0.12 0570

4, -UIE —011 0497 042 0.080 0.30 0222

5. -URT —0.19 0.087 —0.14 0550 —0.33 0.202

6. -LIE —10.35 0.000*** 0.98 0.001** —9.31  0.000%**

7. -LRT —8.77 0.000*** 2.02  0.000%** —6.75 0.000***

8. -Lls —968 0.000%** 141 0.000** ~8.27 0.000%**

9. -ID —9.55 0.000*** 1.34 0.000%** ~8.21 0.000***
10. -B —9,09 0.000*** 1.36 0.000%** —7.73  0.000***
11. -Pog —8.29 0.000*** 1.28 0.000** —7.01 0.000%**
12. -Gn —8.16  0.000*** 123 0.001* —6.92 0.000***
13. -Me —8.14 0.000*** 132 0.005** —6.83 0.000***
14. -Tgo —985 0.000*** 3.38 0.000*** —6.47 0.000***

Significance value * : p<0.05, ** : p<<0.01, *** @ p<<0.001
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Table 2—3. Vertical measurements of hard tissue{mm)

Hard tissue T1 T2 T3
Vertical mean SD mean SD mean SD

1. H-A 36.95 395 36.36 3.86 36.75 394

2. -SD 46.68 3.71 46.85 3.70 4645 3.72

3. -Uls 48.87 3.63 49.25 361 48.70 3.76

4. -UIE 57.83 6.22 59.13 3.65 58.53 3.99

5. -URT 37.43 5.30 36.73 393 36.30 397

6. -LIE 60.48 330 58.69 3.67 5741 414

7. -LIT 82.05 442 80.65 438 79.90 445

8. -LIs 70.28 3.82 68.46 3.60 67.38 4,10

9. -ID 73.17 405 - 71.54 4.02 70.96 478
10, -B 82.06 593 80.00 541 79.74 5.52
11. -Pog 96.94 6.14 95.54 6.20 95.26 5.55
12. -Gn 102.66 598 101.57 6.22 101.07 6.75
13. -Me 105.01 573 14.15 6.02 10341 6.47
14. -Tgo 68.35 6.65 70.79 6.98 6742 7.07

Table 2—4. Difference of vertical measurements of kard tissue{mm)

Hard tissue T2-T1 T3-T2 T3-T1
Vertical mean [ p mean i P mean J_ p

1. H-A —0.08 0.535 —-0.12 0423 —0.20 0.158

2. -SD 0.17 0.194 —0.40 0.200 —0.23 0.194

3. -Uls 038 0.050 —055 0.062 —01 0.292

4. -UIE 1.30  0.137 —0.59 0.070 071 (.394

5. -URT —0.70 0412 —043 0098 —0.13 0.207

6. -LIE —179 0.001* —-1.28 0.600*** —3.07 0.000***

7. -LIT —140 0.005** —0.75 0.002** —2.15 0.000%**

8. -Lls —1.82 0.001** —1.09 0.000*** —291 0.000***

9. -Ib —163 0.000*** —058 0.083 —2.21 0.000%**
10. -B —2.06 0.002% —026 0.541 —2.33 0.001*
11. -Pog -1.40 0.003** ~027 0.361 —1.67 0.001**
12. -Gn —110 0.012* —~-0.50 0.147 —1.60 0.003**
13. -Me —0.87 0.030* —0.74 0.028 —161 0.003**
14. -Tgo 244  0.001* —3.38  0.000*** —094 0209

Significance value * : p<<0.05,
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Table 2—5. Horizontal measurements and difference of soft tissue(mm)

Soft tissue Tl T2 T3-T1
Horizontal mean SD mean SDh mean p

1. V-Pm 96.85 457 96.71 456 —014  0.230

2. Cm 91.64 4.36 91.70 4.08 006 0827

3. -5n 82.59 4.19 8241 4.26 ~0.18 0.198

4. -A’ 81.65 413 81.44 4.20 —021 0.109

5 -Ls 88.31 4.29 87.80 430 —0.53 0.075

6. -Stms 82.23 4.07 80.51 467 —~172 0.000***

7. -Stmi 86.86 ! 490 80.05 452 —6.81 0.000***

8. -Li 94.89 4.95 87.14 5.09 —17.75 0.000***

9. -B 88.19 5.38 80.46 543 =773  0.000%**
10. -Pog’ 90.15 7.28 83.20 6.354 —6.94 0.000***
11. -Gn’ 84.72 742 77.65 6.3:3 —7.07 0.000***
12. -Me’ 71.15 753 64.24 6.89 —6.91 0.000***

Significance value * '@ p<{0.05, **: p<{0.01, ***: p<{0.001
Table 2—6. Vertical measurements and difference of soft tissue(mm)

Soft tissue T1 T2 T3-T1
Vertical mean SD mean SD mean p

1. V-Pmn 20.94 3.82 21.24 4.03 0.30 0.165

2. -Cm 2931 4.62 29.34 455 0.03 0.896

3. -5n 32.70 349 32.85 3.51 0.15 0.403

4. -A 35.30 421 35.54 4.24 0.24 0.351

5. -Ls 4544 391 46.44 4.05 1.00 0.002**

6. -Stms 56.23 3.92 57.09 3.93 0.86 0.028*

7. -Stmi 58.83 4.29 58.46 3.76 —0.38 0.503

8 -Li 69.88 5.60 68.57 4.39 -131 0.114

9. -B 79.04 554 77.20 5.76 —1.385 0.019
10. -Pog’ 92.46 522 90.38 5.34 —2.08 0.003**
11. -Gn’ 106.34 5.71 104.06 6.16 —1.68 0.006%*
12. -Me’ 112.98 6.09 111.64 6.38 —134 0.014

Significance value *: p<{0.05, **: p<{0.01, ***: p<0.001
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¥ Az3 FA HIAH(TITDS =44
T2 g4 423 FATDE S¥usz 3
GFEHALNGN €A dz23y 540 23
dzx3 A dslgd uAe G3o] A
FAAE Jehl A & (P>0.05).

4) Zzx3 9 Ax29] 31734 W3} (Table
4-1, 4-2)
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Table 3. Measurements and difference of soft tissue thickness(mm)

T1 T2 T3-T1

mean SD mean SD mean p
1 A-a 14.97 221 14.75 1.‘:?9 —0.22 0072
2. Uls-Ls 16.92 2.08 16.14 2.01 —~0.78 0.015**
3. LIs-Li 16.11 173 16.13 2.32 0.01 0.968
4. B-B 13.97 2.08 13.89 232 —0.08 0.795
5. Pog-Pog’ 13.27 2.56 13.60 2.28 0.33 0.502
6. Gn-Gn* 9.65 1.87 9.54 1.63 0.11 0678
7. Me-Me’ 7.98 155 8.24 1.84 0.26 0.209

Significance value *:

96

p<<0.05, ** : p<<0.01, *** : p<0.001



Table 4—1. Measurements and difference of vertical proportion

Vertical T1 T2 T3-T1

Proportion mean SD mean SD mean p

1. G-Sn(mm) 77.25 4.19 77.20 479 —0.06 0810
2. Sn-Me’(mm) 80.20 471 78.19 474 —049  0.005**
3. Sn-Stms(mm) 2353 253 24.24 1.83 071 0057
4. Stmi-Me’(mm) 54.15 422 53.18 405 -097  0.032*
5. N*-Sn(mm) 56.42 426 56.61 3.79 —0.19 0345
6. N’-Me'(mm) 136.71 ,6.19 135.41 6.60 —130  0012*
7. G-Sn/Sn-Me’ 0.97 008 0.98 0.07 002  0.020*
8. Sn-Stms/Stmi-Me’ 0.44 0.06 0.46 0.04 002  0.001*
9. N-ANS (mm) 59.56 424 59.49 421 —-007 0515
10. N-Me(mm) 135.11 6.55 134.43 7.10 —168  0552**
11. ANS-Me(mm) 7555 4.15 73.94 416 —162  0.002**
12. N-ANS/ANS-Me 0.79 1.50 0.80 101 162  0.002**
Significance value *: p<{0.05, **: p<0.01, *** . p<<0.001

Table 4—2. Changes of soft tissue facial height followed by skeletal facial height

| Lower facial height |

Anterior facial height

T3-T1

Sn-Me'/Ans-Me =0.302

N'-Me'/N-Me=0.77

A Az% AL N-Me 7} 135. lmm
2 43 o7t wigt AR MF(126. 3
—135.45mm) <ol Sof7}x]wk oFzk Z1Ho]
Fd. &3 AzxAe AP nPeo| ALl
met @dxFe] AHIAE oY,
ZA ArAn7(G-Sn)& WEe] glem
27 sirA 17 9] A4 1/3 (Sn-Stms) 2 0.71
+2.00mm Z7HIEou 44 f44e g
o9 (P>0.05), 3+ 2/3 (Stmi-Me’) & 0.
97+ 2.31lmm ZadAo (P<0.05) ol #
£ JeiflE Rold}, o|d] we}l kel s
a7 el 8 &(Sn-Stms/Stmi-Me®) 2 =%
o7t F7leted FAR ] HIEdorn £F
Az 3 9] kAL steto] Ao = o] F ol
w2} N-Me ¢ ANS-Me 7} 242} 1.68mm, 1.62
mm FAasH. Az PHAEE(N-
ANS/ANS-Me)2 AR o] Uew &%
EAHo 2 {3 wWIE Byl AxA A
A DALl o] wE Az AGATZAY

24082 Table 4—2 o Yepliglen &3
Bod adz} 30.2—77.0% = ohFsHA et
prg=

5) A8l (E-Line) o t& Az A3} (Ta-
ble 5.)

garole] Auld 7IEXNYPYE AR e
AlmA ekt Fub, sk dujde] gAY
[ b = At djdAe] A A
aldel & FEH gln
stee 3.62mm EEHO] AAeH £F g
folFo g sl ool YuHom A
Aoy mFH7NFEA =@sAE Rtz
Ao FEEO AT e EFE UEE
7FA I AR, &F A&F 2 ol(Superior su-
lcus depth) ¥ €olAl1 3t&T 2 ol(Inferior
sulcus depth)& ZolXU FAFALE &2l
AEE ohth

6) 9z2 £%2] W3l (Table 6—1, 6—2)
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Table 5. Linear measurements and difference(mm)

T1 T3 T3-T1
mean SD mean SD mean p
1. E line to upper lip —6.16 291 392 2.40 224" 0.000***
2. E line to lower lip 3.69 255 249 206 -120 0.021*
3. Superior labial sulcus depth 1.82 0.88 1.77 0.74 —0.05 0.723
4. Inferior labial sulcus depth 448 1.14 480 -- 115 032 025
Note . Negative value mdicates posterior to E-line.
Significance value *: p<{0.05, ** @ p<0.01, .‘""* : p<0.001
Table 6—1. Measurements and difference of soft tissue profile(®)
T1 : T3 T3-T1
mean SD mean SD mean p
1. Facial convexity A. 178.31 370 174.39 5.08 —492 0.049**
2. Total convexity A. 158.14 571 15232 5.10 —5.81 0.000***
3. Lower facial contour A. 12971 4321 13468  46.88 497 0.069
4. Sup. sulcus A. 125.64 14.70 128.92 9.66 329 0.300
5. Inf. sulcus A. 13426 1298 13052 10.36 —3.73 0.179
6. Nasolabial A. 8453 1445 87.98, 1147 345 0.017*

Significance value * .

p<0.05, **: p<0.01, *** . p<0.001

Table 6—2. Comparisons of female soft tissue profile with esthetic profile(°)

T1(F only} T3(F only) Esthetic profile'”

mean SD mean SD mean SD
1. Facial convexity a. 178.48 390 17445 4.10 170.56 3.82
2. Total convexity A. 156.20 586 15111 581 14943 3.50
3. Lower facial contour A. 137 13.83 13282 4367 156.67 6.60
4. Sup. sulcus A. 12519 17.83 12844 875 14787 6.59
5. Inf. sulcus A. 131.84 1299 12873 1116 13643 8.60
6. Nasolabial A. 29.02 1236 91.79 920 101.03 7.99

cial convexity angle ; G-Sn-Pog) 2 169+ 4°% angle : G-Prn-Pog) & 5.81°, &RE&74&

ojut F%9L171-172°2 RIHI g7,

£ A7didaley 7S¢ HER Qs
A EREEZ] ARG 2—-3°Y EojA]
Ixen ol Fx3 AZA SNB 7} A
2} 3°f & Zid dHEEY. € Ay
(Sup. suicus angle) 3} 3127} (Inf. sulcus
angle) & AFFAH} 27 FHoUY. &F
AukAEl 239 525 (Facial convexity) 7}
F7kelel AUdWEZES (Total

Om‘}

b3

convexity

98

4.92°7+431 2.0 u]4=Z} (Nasolabial angle)
< 337 oY skede FAEAY. &
¥ AeTe BHHAR seTe Yol
=3 & Y.

JAxF FRdA vy JENE AFT
=F Ot 948 Yoz stugly &
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Table 7. Coefficients of simple correlation between hard and soft tissue changes, soft and
hard tissue ratio

Hard tissue | Coefficient of simple correlation Hard tissue | Soft/Hard tissue ratio(%)

Soft tissue | Horizontal Change Soft tissue | Horizontal Change

Horzontal 1 e Lts | B | pog | Gn | Me [ | e ! i | B | Pog | Gn | Me
change change

A 05 o7 08 07 12 RESENYY 227 257 276 3p4 308 312
Ls 09 A 27 A 3R 42 Ls 568 64 690 750 769 7.80
Stm-s A1 30 34 3¢ 40 39 [Sims 1835 2081 2228 2455 2484 2519
Stm-i 55%  G4vet g7 0 7hre 75eeriSimi 7268 8240 8311 9721 9836 99.85
Li Bgese 730 7gees qgves e 78**iLi 8272 9376 10028 11064 11195 11353
B 8Os Og*er g6t Q2%+ gater | g5tevip 8253 9354 10004 11039 11169 11314
Pog’ 8Lt g3 o5k g5 Qo 93%|Pog 7410 8395 8983 9911 10028 10171
Gn' JEver g1t g4v ggtee 9ot 5% iGn’ 7546 8554 9115 10094 10213 10358
Me’ 2 BB 93 g7+ 93t 99+ Me’ 7372 8357 8937 9861 99.77 10L19
Vertical Vertical

change change

A -8 -08 -1 13 -4 16 A 230 246 249 287 292 502
Ls -49%  -53%% -61™* -B5*** -61*** -61***|Ls R 067 1033 1047 1206 1225 1289
Stm-s -45F .63 - 66%** - 73%* - 71%** 71 {Stm-s 831 862 901 1037 1054 1057
Stm-i -39* .55 .57 -62** -61* -60***iStm-i 363 388 394 454 459 462
Li ~48**  .57%* _50Y .54t 54t -40** (LI 1263 1350 1369 1577 1596 16406
B -35* 53¢ 5B 68"t .67 -0 B 1794 1909 1935 2229 2265 2270
Pog -41*  -53** -54** -56** -53* -57" |Poy 2007 2146 2175 2506 2546 2552
G’ -42% .57 B0 67 66t -69*** |Gn’ 1626 1739 1763 2031 2063 2068
Me' -27  -AT*  -56** -56** -58* -58** |Me 1295 1384 1403 1616 1642 1646

Significance value *:

p<0.05, **  p<0.01, ***: p<<0.001
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BxED} pixEle} A (Table 7, Fig.
8)
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—7.8% F% o]F3tA HAY FAH o



1]
368
1794
Soft tissue horzortal Soft thswe verticl
{ Hard tisse bonuarial | Hard tissue horizntal

Fig. 8. Soft/Hard tissue ratio(percentage)
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