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SKELETAL RELAPSE PATTERN AFTER SAGITTAL SPLIT RAMUS OSTEOTOMY OF

MANDIBULAR PROGNATHIC PATIENT.

Kwon-Woo Ryu, Wan-Cheal Shin, Jong-Ghee Kim.

Department of Orthodontics, Institute of Oral Bioscience, College of Dentistry, Chonbuk National University

The purpose of this study was to evaluate the skeletal relapse pattern of the mandibular prognathic
patients after mandibular set back surgery by sagittal split ramus osteotomy. The horizontal and vertical
position of the cephalometric points were measured before, after surgery and after one-year follow up peri-
od. The next, the positional change of the proximal and distal mandibular segment were evaluated respec-

The obtained results were as follows:

1. The horizontal and vertical position of Cd was not changed before and after surgery, and it was main-
tained its original position during the observation periods.

2. As the mandibular prognathism of the patients was severe before surgery, the more skeletal relapse
tendency was observed during follow-up period (p<0.05).

3. As the horizontal positional change of the mandible which was obtained by mandibular set-back
surgery was large, the more horizontal relapse tendency was observed during follow-up period (p<0.05).

4. The corpus axis angle decreased by sagittal split ramus osteotomy{p<0.01), but it was kept its reori-
ented position during follow-up period.

5. During the follow-up period after mandibular set-back by sagittal split ramus osteotomy, the forward
relapse of mandible correlated with not only the forward rotation of the proximal segment but also the
forward movement of the distal segment(p¢<0.05).

Key words : Mandibular prognathism, Skeletal relapse, Sagittal split ramus osteotomy, Proximal segment,
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AShaEd A2ng e st AEFE F42 e

€ @rolA AR AT ASAL Oe3) 2oh(Fig. 1),

g gt F o4 AFAEE P Y34 A ARG
SHAGER §4F S FEHA BARA 5 A, £¢ 3
T, e F 1do] A HY SEFRAA 2 0] B
Z50 Qe RS AT Fo s Agsiyt.

7€ ¥ 32E2 monocortical bone plateE AH8-dte]
rigid fixation& APt o ot #5& & A4 o
/el £3A171A @it

AT RS HA 179, oA 238 e FHEHYeH
£ Al B dEe 214 412 (89 164 1L ~284)
1078€) olqit.

-

2. 947

SA(TD), £3(12), $F 149 F(13)2) ZRFRIA
AZARA EAEE A5 SN 9 34
27 AANBOR HAA A FH71ENLE o

71N S Z o83t

T 5 2 94 U FHA Y3l T2, T3 TR
HAVAA AR ol A ) eta T2 9] Ao] B de) )
B2 T2, T3 FEFHAAASARY BALE ZH4A] o]
€ 83| Adstr] g3l T19 FAEE template ©]
&t T19 stetZe] 98& T2, T39 stefxle] Ad
B FAE 7)1Eo 2 FHAIA T2, T3oIA S sfetEe] 24
279 g st en T19 ket 98-S T2, T3¢9

11. Mandibular plane

line(HRL)
13. Vertical reference
line(VRL)

1. Xi point Geometric center of the ramus before surgery.

2. Xip point Transferred Xi point at the proximal segment of the ramus after surgery.

3. Xid point Transferred Xi point at the distal segment of the ramus after surgery.

4. Cd The most superior point on the head of the condyle.

5. DC Point selected in the center of the neck of the condyle where the Basion-Nasion
plane crosses.

6. B The most posterior point in the outer contour of the mandibular alveolar process in
the median plane.

7. Pog The most anterior point of the bony chin.

8. Me The lowest point of the mandible.

9. Pm Point where the anterior curvature of the mandible changes from concave to the
CONvex.

10. Gn Point between the most anterior and the most inferior of the chin.

Line was drawn from Gn to Me.
12. Horizontal reference  Line was drawn 7 degrees above SN at Sella.

Line was drawn perpendicular to the horizontal reference line at Nasion.
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2 Q7oA AR ASEEE b8 20H(Fig. 2).

stef X BN SUT ALY BHCHS F AL A R

1. Vertical B Perpendicular distance from HRL to B point.
2. Horizontal B Perpendicular distance from VRL to B point.
3. Vertical Pog Perpendicular distance from HRL to Pog point.
4. Horizontal Pog Perpendicular distance from VRL to Pog point.
5. Vertical Cd Perpendicular distance from HRL to Cd point.
6. Horizontal Cd Perpendicular distance from VRL to Cd point.
7. Vertical Xi-p Perpendicular distance from HRL to Xi-p point.
8. Horizontal Xi+ Perpendicular distance from VRL to Xi-p point.
9. Vertical Xi« Perpendicular distance from HRL to Xi-d point.
10. Horizontal Xi-¢ Perpendicular distance from VRL to Xi-d point.
11. SNB Angle between SN plane and S to B line.
12. SNPog Angle between SN plane and S to Pog line.
13. Y angle Angle between SN plane and S to Gn line.
14. Facial depth Angle between FH plane and S to Pog line.
15. Ramus axis angle Angle between SN plane and ramus axis(Cd to Xi).
16. Corpus axis angle Angle between SN plane and corpus axis(Cd to Me).

VRL

3ot o] 5 FHio] Ay ot g F4
7 T2, T3olAe) sretgel A4 2He &
FE2EE A5t TidlA o838 ASHES T2, T34
FAlzel] FAEIEY. E ZF Al7leich $Ug &
et Hrlebr] st T19] F4A Fejel T2, T39 F
WA FHAA T1 79 - FA7NELE T2,

E Yol AAleta

E ojE ASH FoA Xi AISHL ataR] NGRS &

—

Facial plane

Ramus axis

MP

Fig. 2. Measurement lines.
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3. EAXa]

Z} AlZA & SPSS £ “‘i:l % o)l g3la} Hfa E
THAE Fala, 7& A -39 5 FW)D 59 7
ASHEY 93] Waz 071'5}7] HOM Paired sample
t-testS AlPaton, Fo A - Fo AZAe 9x) g
Fh =3 BANT B9 74]***39] A2 Wzl
BEAE EA37] Y8lM Pearson correlation analysis

£ Aas.

dwd F&ol gsle] Cd AZAHY £72 - $HYHog
(VCd, HCd) 47} 0.03+£1.57mm, 0.45+1.21mm ¥ 3}
st ot frelet Wsle ol (p)0.05). B AZHE ¢
3 - $9H 22 (VB, HB) 247 2.36+2.0lmm, 9.49+
3.23mm T E o] F3lH om (p(0.01), Pog AZH
< 73 - %3 A 22 (VPog, HPog) 27+ 2.20+1.96mm,
8.97+£3.78mm FALLR o] F3HTHpC0.01). XipE
e ddld shtoz 16741, 28mm o 234+
2.79mm ©]E38}4 21 (p(0.01). Xiel TWo 2 1066+

Table 1. Changes by Surgery and During Follow Up Period

3.13mm °]&38tq 2 (p(0.01) ¢34 Hal= B

2| &3tth(p)0.05). Ramus axis angle® F&¢] <]3ld
3.76+3.07 7kt 2.7 (p(0.01), Corpus axis angle¥
SNMP= &l oJste] 27} 2.43+2.84° (p<0.01), 2.49
+3.21° (p€0.05) 28 cH(Table 1).

BE7IZE FAel Cd ASAY X sk BREA ¢
%25 (p)0.05), B ﬂléﬁ 2.57+1.78mm A% OIEoP
AH(pC0.01). Pog ¥4 2.99+2.31mm A o] E3l% o
5 (p<0.01), Xive 0.90+0.92mm A% °7%°PMJ-
(p<0.01), Xi-a¥ 2.44%1.42mm A o) Fatdth
(p€0.01). Ramus axis anglee ##7)7F 29 2 56+
2.31" 22892 (p(0.01) Corpus axis angle®
SNMP= #27|% Felle ¥gatA 4tk (p)0.05)
(Table 1).

5 VAV B¢ BY A #Halge £¢ Ao HB,
HPog. SNPog# A4#AAAE B om (p(0.05) Pogd
THA Wgleke 4 A9 SNB, SNPogit JAAAA &
Pogel %2 W3l&e % A HB, HPog, Facial depth

. AT2 - Tl AT3 -T2
Variables Mean+SD Mean+SD
VB -2.36£2.01"" -0.54+1.88
HB -9.49+3.23** 2.57+1.78**
VPog -2.20+1.96"" -0.79+2.01
HPog -8.97+3.78"" 2.99+2 31
VXip 1.67+1.28** -0.90+0.92**
HXi-p -2.34+2.79"" 1.26+£2.85
VXi-d 0.16+2.38 0.43+2.16
HXi-da 10.66+3.13"" 2.44+1.42**
VCd 0.03+1.57 0.11+£1.54
HCd 0.45+1.21 0.09+0.96
SNB -5.22+2.28"" 1.514+1.23**
SNPog -4.53+2.62"" 1.87+1.73*
Y angle 2.86+1.63"" -1.20+1.28*
Facial depth -4.31+1.78" 1.48+0.91**
Ramus axis angle 3.76+£3.07" -2.56+2.31**
Corpus axis angle -2.43+2.84" -0.81+2.16
SNMP -2.49+3.21° 0.16+3.58

*p¢0.05, **p<0.01 Statistically significant changes between before & after surgery
*p{0.05, ** p{0.01 Statistically significant changes between after surgery & follow up
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st B BRI SR NYEY FHHE o S HH Y

o SARAALE Y axis angle¥e IABTAE Eg (Table 2).

(p€0.05). #&E71 549 Xive] FHA H A walare

7% A Facial deptht &3 #EAE M—J’i {p<0.01) 4. AIZHe £ M - = wslatn 85 JEVIH Sote]

Ramus axis angle(RAA )& BFe FAH YA (VCd) 9} pisiakol Alnkabn|

TAHHAE BY 24 (p<0.05), HXip, HXia, Fdepthe}

© AABHAAE EH 2 (p(0.05), Corpus axis ST BAVL B9 VB, VPogd] Wl ¢ A

angle{CAA)& SNMP¢ ¢4##AE HAHp(0.05) T VB, VPoge ¥3 &3 2 S4ARAE B2

Table 2. Pearson Correlation Coefficient Between T1 and AT3-T2
~ ATST2 yg HB  VPog HPog VXip HXip VXid HXd SNB  Fdep RAA  CAA
VB 70  -.175 -.005 -112 048 290 -.347 -.012 -005 -.210 78 296
HB -.385* 272 -.362 391 -.127 102 -.060 245 077 335 -119 -199
VPog 023 -174 -.038 -136 076 -.266 -418* 004 -063 -.247 242 329
HPog -.397* 287 -.360 .408*  -.090 126 -.019 237 002 344 -116 -.240
VCd 005 -173 -.031 -.081 -.123 -450"  -.371 019 -098 -241 415* 293
HCd 075 .020 023 .052 .080 .005 298 -.089 262 192 -112 072
VXip -.005 -.086 -.043 -.024 008  -.293 -.359 112 -105 -.184 295 .248
HXip -.008 123 0 .001 156 -.184 190 226 067 100 239 -404% -.027
VXi-d .006 -.103 -.031 -.042 .010 -304 -.343 .083 -123  -.206 312 .236
HXi-g -.008 123 001 156 -.184 190 226 067 100 239 -.404* -.027
SNB -375 204 -.426* 335 -.160 016 -.144 202 .379* 2301 063 -.191
SNPog -.386" 235 -421* 367 -.140 049 -.085 207 322 330 052 -247
Y angle 348 354 .268 -.429* 093  -237 =123  -.259 077 -360 137 .339
Fdep 235 318 -.238 .398* 105 518 227 185 024 417 -401* -.368
RAA 146 -.110 039 -.109 225 -313 073 =131 297 -079 .382* 028
CAA 280 -.240 .216 -.299 072 -.052 -.054 -.207 065 -221 -.063 .308
SNMP 295 -326 .203 -.378 022 -.201 -.173 -.213 175 -.298 061 .393*

Significance value: ** p{0.01. * p{0.05

Table 3. Pearson Correlation Coefficient Betwean AT2-T1 and AT3-T2

s T2y HB vPg HPog  VXi, HXi, VX, HXi SNB Fdep RAA CAA
VB -616™ 188 -.557* 187 055 {050 -213 -.002 106 150 .089 -.338
HB 213 -.392* 247 -.430" 207 .385* 032 -.436* ~-.408* -495*  437* .040
VPog -631™ 155 -.605* 197 100 047 -.207 -.022 .099 170 118 -.38%*
HPog 316 -.351 352 -415* 204 -410* 059 -319 -.393* -.469* 431* 122
VCd -.193 057 -.167 -029 -101 -254 -.160 021 373 062 247 -.038
HCd =337 -.023 -.299 -.027 065 254 084 -219 004 054 -195 -276
VXi-p -.379" 119 -.323 090 -397  -115 -.358 127 197 041 034 .061
HXi-p 0% -179 100 -211 .356 -528* 111 -.243 083 -.150 517*  -.098
VXi-d .093 142 171 090 103 -.251 013 .298 ~-.196 .058 289 .083
HXi-d -.029 -.321 -.002 -.343 .209 -.331 -.034 -.469* ~289 -437* 456  -.138
SNB .161 -.135 272 -.169 247 -.222 108 -.201 -.695** -.350 299 -012
SNPog 200 -.025 332 -.073 238  -139 149 -044 -.760* -.256 194 .038
Y angle -.489* 429 -525* 474 -.083 436 -.006 236 .488* 513 -274 -.360
Fdep 317 -38% 350 - 446* 203  -434* -041 -.308 -476* -535**  A14* 208
RAA -.157 073 -.165 128 -.318 469 -174 140 ~ 156 053 -5/17* 134
CAA -.525" 054 -.549* 098 031 205 -.166 -.202 263 A12 -090 =377
SNMP =304 -.051 -.365 045 -295 047 -078  -.224 306 094 023 -244

Significance value: ** p{0.01. * p{0.05
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Table 4. Pearson Correlation Cosfficient Between AT3-T2 and AT3-T2

e 27312 yB HB  VPog HPog VX, HXi, VX HXj SNB Fdep RAA  CAA
VB 364 964° -482° -190 -043 29 025 023 -292 -377 495"
HB 364 -248  944* 107 412 316 780° 298 852 021 -518"
VPog 964" - 248 -416° -232  -012 304 097 -300 -273 -394°  484°
HPog _482° QM -416° 155 389" 343 670° 289 886" 096  -.643"
ved 075 113 080 133 632" 520 486" -038  -323 205 -425° -.328
HOd -360 291 -356 345 246 -094 -258 209 033 147 359 -.078
VXie ~190 107 -232 155 -053 289 -085 -083 184 225 -404°
HXirp 043 412° -012 389 -053 360 236 -004 467" -760° -.328
VXid 296 316 304 343 9289 360 055 012 528" -258 621
HXia 025 780" 097  670° -085 236 055 286 646" -078 008
SNB ~203 298 -300 289 -083 -004 012 286 511* 169 -215
SNPog ~208 111 -354 164 -039 -097 -034 088 943 353 265 -218
Y angle 682" -860%* 638" -940° -211 -305 -246 -506° -440° -855% -221 736"
Fdep -202 82" -273  886° 184 467" 528 646"  51I° 091 -676"
RAA -377 201 -394 096 295 -760" -258 078 169 -.091 -123
CAA 495 -BIg™ 484" -643° -404 -328 -621° -008 -215 676" -123
SNMP 117 -027 117 -107 181 268 -147 152 -003 007 -388° 238

Significance value: ** p(0.01, * p(0.05

(p0.05), &% #&7)7t F<te] HBY HPogd] W32 V. =24 Dot

+4% 72 % HPogd Witz 4uaAe Rt |

(p0.05). &% #2717t 5] VXip, HXip, HXi« ¥} 1980 el Soj9l 977 &4o) wg g o} AEF

$E 55 B F 0% VXio, Hip, HXio B335 220 222 919 B8 £40] A9gent 198090 0|32

AFBHAE HAAR(p(0.05), €F FEIL 949 atebE THE 98 402 x| AR FEde

VXia 813 5 A - 39 BE A2H9 9x wlel T ez 27 FAhdse] 71 ol AldEY em gl

JFHBAZE HojA| gsith. &3 AF77E Sotke] RAAY o Guernysey”, Hunsuck®®l &J3le] 3}etz] Alatist

Waleke £& A - 39| B, Pog, Xip, Xi<9 59 @3}k EAdgo] T2 Fewies 4o gt B Ao e

# 3B AAE BHG(p(0.05)(Table 3). 3R] AGREE TAGETS Ase 244 [ 3%

T2 A8 GApol Tgste] A7 stetA] A

—

lo

5. £% BRI Sote] 2t HEEo| 93| wazizie] At
yul

VB, VPog?l ¥3}3& HPogdl Wsleka JAARAS
Ho|1 Y axis angle, CAAS] Walgzhe ¢ARAAE B
AcHp<0.05). HB, HPog®l W3t Xip, Xie® %3
33T SAEBAE BAoH(p(0.05). 42 X9
A Wl i 3RAIS(0.412, 0.389) ®tl= HXi-
dol 34 Wz ddtd o 2 FAAS(0.780,
0.670)8 B cH(p<0.05).

RAAS] W3}FE VPog, VCd, HXip, SNMP2| 3}k
e GARIAS HERIR B (p(0.05), CAAS) B3} ek
< VB, BPog, VXid, Y axis angledts SA#R#AAS
(p{0.05), HB, VXi»p, Facial depthe}= GABHAE B
e (pC0.05) (Table 4).
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Az 9] Fdo| gAd Hojgttn Bustgon] Epker
2} Wolford®, Poulton® Ware?'v st2&S AHto 2 o]
FAA AAREo g SASA HA A2y AdF2e
o) HAR Hol HFE 9 JX7} =1 AlA
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