Abstract

CLINICAL STUDY OF MANDIBLE SYMPHYSIS WIDENING

Kyung-Hwan Kwon, Seung-Ki Min, Sung-Hwang Oh, Jun Lee, Jae-Won Cha
Department of Oral & Maxillofacial Surgery
School of Dentistry, Wonkwang University

Mandibular symphyseal distraction osteogenesis is an alternative approach for correcting
mandibular transverse deficiencies and dental crowding. The traditional approaches for these
are extraction of teeth and arch expansion with traditional orthodontic treatment. Also
extractions are usually unavoidable in patients with severe crowding. The purpose of this
study is to evaluate the effect of mandibular symphyseal distraction osteogenesis by use of
tooth-borne expansion appliance. All of 12 patients had been performed distraction
osteogenesis. The surgical procedures were accomplished under local anesthesia and
intravenous sedation in an ambulatory surgical setting using a routine distraction protocol. The
latency period was 5 days or 7 days after symphyseal osteotomies. The rate & rhyth is a
intermittent, 0.75mm or 1.0 mm per day and stabilized for 6, 8 weeks after distraction. The
time of orthodontic tooth movement after distraction was variable from 2 weeks to 8 weeks (
mean 3 weeks). All patients had been evaluated with study casts, plain periapical films,
panorama radiograms before & after surgery. Mandibular symphyseal distraction osteogenesis
increased mandibular arch width and corrected dental crowding, with paralleling tooth—borne
movement , without proclination of the mandibular incisors.

Key Word : Mandibular symphysis widening, Tooth born appliance, Distraction osteogenesis
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2. A7y

1> Distraction appliance

Fig 1. &cistn Fzetotme|molAM A= U+ distraction appliance
A. tooth-borne device, B. bone-borne device, C. hybrid type device

220l H=st tooth-borne appliancee ZAXIOAl X 7}X] bandLt resing AFE23H0]

Xlotoll nHstACE 470e] =22 ANs| DHEJSH o FZEQo wWilEol UESF
Mstet E2lofl LA ARIAIZCE Z2o hyrex SEfS| device2l ZHoll 1mmol&te]  wire
E ALEstd Zx7t 242 of oS UXStHAM 45 xotet Zof AY¥Ho=z MYst
7l #s C.L’é”—ftH, Azt Fxlol band2 THEO UL, 0|HES AASH stainless metal
wire2 TMEO0 JCh M= LALE St S22 o 0.25mmel =& &3H7F U= hyrex type

b =0 dAlstA

30
rr
(ol

9| Jack screwZE “d@ sldct tooth-borne appliance 2xd= 2 %
&= E 517 fstod ME Zalol fxlsfok stof z[cfst ™stutoll {X[SHAl SHACE
bone-borne appliance-t hybrid type2 HEF =<2 T 0|=0] tooth-borne applianceo H|3H

Felsit Hxle] ARTt eimNel Yot ofRo Yoo Pol WME & YT A

r

=Hds a2 5+ ok ((Fig 1)

Fig 2. Oseotomy line design
A. straight line osteotomy B. Step line osteotomy

AN ZHckMo| [ X= st MX[E XIZAlolo Must =220l EXfst= 48X o=
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ctMo| EXslokat sh= W2 otH, E0of wafA A "HAo|u Y-shapesS 012 X
2 288 F Uct x2+E2 k2 spatular osteotme 22 S L} green-stick fractureE
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Alsto x[ 2 242 gX[sforRt st HUftez LF X 2o B2 AXZZ0| EMSEE



Algistofof stch ghd x| Zo| =EEASMol= MAS FolE 7|20 xFoltel A4S
Z A2 sto{of ot x| ZF Atolel FZHE =ESHY| f|h wHez =M™ X2 342 =5
s5t7| st WA RE Aldste FRIF AL AMZ F40| e MRFAAM 32H2 A7
2t SHAZF Ach( Fig 2)
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stet &R MZE=2 2ol F20bF2F IV sedationstoll Algo| ZFs3siCh 158 HAE
0| B85+0d #44-#3471X| =HHIE Jtst = =US H2[5t0 o|FE & AlZIct &% X2
o2 XE=Zs0AM SEMEZRE ZUst WelE A2 AI#MSCt S35 ZE Mo
x| 20| "WOX|X| &2E= FolE 28tch =& HChA| skin hookO|Lt FAISH 7| & ALE 510
XNex=ag Mooz HME =5 ot

gk =& matol HA o HERI LEFHH XZo BYs AdHE 5 A, FZFo| It
Sotct 701 fissure burg AF&3H0 X|ZF Ato[e} Z7|XZofl H&EstY U= =HeME =
Alstd, micro-sawse= O|&35t0] ZSHEE X==S M ls F2o et™sHA A& stct of
Aoz of2|st spatular osteotome= O &5t0] =AM AR X ==L xZ2F S-S Al St
I, Zolch2 AMEstedl oliie X=X Adtol XA g zofst EESIHAM Xx==0Us H
THSHCE  green-stick fx& Al&islol M= o X=X SFE odwstol == Ho| §351 &
Qstch oix|2te 2 AxA g XL Xstd SHE AMldstn, SHE S A SCh( Fig 3)
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Fig 3. Sugical procedure ( A: 701 burE 0|38 =& ctM EA|, B: reciprocating saws 0l
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Fig 4. Schematic diagram of distraction osteogensis
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Table 1. Patient's data ( Age/Sex, Diagnosis, Treatment Plan)
Age/Sex Diagnosis Tx plan
Dental dysplasia
A 7/M vertical facial pattern Mn symphysis widening
Dental ClI | with constricted Mn arch try to move #43,73 to midline
and missing on #31,32,41
Sk. CI Il with Mn backward rotation . .
Mx expansion, Mn symphysis
B 11/M D. ClI | with ant. crowding on upper widenin
with lower midline deviation to right &
. fixed therapy
side
Sk. CI lll with Mn excess & vertical
M hysi ideni
C 22/F facial pattern N Sympnysis widening
. . orthognathic surgery
D. CI Il with ant. crowding
Sk. Cl Il with Mx excess & Mn
D 13/M deficiency Mn symphysis widening
D. ClI Il with constrict lower arch fixed therapy
Sk. CI I with Mn excess
E 34/F D. Cl Il with edge to edge bite Mn symphysis widening
Mn. ant. crowding orthognathic surgery
Sk. ClI Il with vertical growth pattern
F 22/M D. Cl Il with ant. crowding(#17,27 Mn symphysis widening
scissors bite, #11,21,31,41blunt root) corticotomy,
Sk. dysplasia with Rt. condyle Fx Mn symphysis widening for #41
G 19/M Alveolar bone Fx on #42-32 area space regaining
D. CI | with #41missing implantation on#41
Sk. dysplasia with trasverse collapsed
Mn( #31 space missing) M hysis wideni
H 29/M e o n symphysis widening
- dysplasia wi ee Prothetic tx for edentulous area
loss(#13,15,35,45,31)
| 14/M Sk. Cl Il with Mn deficiency
M hysi ideni
D. ClI Il with ant. crowdin N Sympnysis widening
Sk. CI I with Mn excess
J 22/F D. Cl Il with edge to edge bite Mn symphysis widening
Mn. ant. crowding
9 Dental dysplasia
K 0/F vertical facial pattern Mn symphysis widening
: Dental dysplasia
L 5/F vertical facial pattern Mn symphysis widening

latency period= =& 6.8 ( 5-8¥)o[l2n] AxZo| o= E A FEO LALE A& st
= AMIIE 71822 StHch thE 229 Z <ol tooth-bormne type2l distractorg AlE3stH 20
activation rate= ©StFol 075-1 mmol}YLl, = 3F=7|= 7F HE( 6F-12F)ch
consolidation Z|Zte| EAte| Aol o|=kol|l w2} Xto[JF URUCE  Xote| o|F2
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Aol AME 24t =0l collapse=0f stet= ME=S Sol S7h8 2ESAU2n Z0| %

FE Fofl implant &2 A|E£35tECt( Table 2.)

Table 2. Distraction protocol ( Latency, Distraction, Consolidation, Tooth Movement) &

Device
Latency Distraction Distraction | Consolidation Tooth Device
period(day) period(day) | rate(mm/day) | period(wks) move(wks)
A 6 10 1 8 8 Tooth-borne
B 7 30 1 7 2 Tooth-borne
C 8 7 0.75 6 8 Tooth-borne
D 8 28 0.5 11 4 Tooth-borne
E 7 14 1 6 1 Tooth-borne
F 5 5 1 8 1 Tooth-borne
G 8 7 1 5 e e ® ] Tooth-borne
H 7 7 0.75 19 2 Tooth-borne
I 5 7 1 8 2 Hybrid
J 5 11 0.75 8 4 Tooth—-borne
K 7 7 0.75 8 4 Tooth-borne
L 5 11 0.75 8 2 Tooth-borne
Average 6.5 12 0.85 7.4 35 Tooth-borne
g =2 MA[oAM 36 mm, AXIAAM 49 mm, &7 XM 53 mm, tHFX[OIAM 4.2
mm SACh tooth-borne typedll M resine 2 TIASH 3 ZEolA ZHxE2t2 ZE5tPoL}, E

2t = HZ X I™¥ S Aldoto] dste 2ol = MEES 2  Ugch 1 SHOM= X
H2SXe] wg FFoZ Qs "oz FHMAIZI HARIF JUACE  tooth borne typell A
distractore| acting rod2l position0] &2 stdl 0| ?|X|ol| k2lA] distraction gapel = kol XiO|
7F Ach 7412'7“02 MatolM EXSSH HOXEE fxe 1 S S Helstil distraction
gapel MotEel= 9 B oM #5820, 2 ZHA %E%@ MEfE B 5 AUCH Of
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Aoz 3| =stct 3| distraction

fon

Ry

AL

50
|00

= consolidation¥ofl &
ol 1 Z&olM SHct $$l9l crestal bone loss7t
F slz | otmtd ZALE S Ho|X|

0
0|



Table 3. Comparison of overall treatment effects ( mm)

Pt's idth Interincisal Intercanine Interpremolar Intermolar

A 4.2 4.8 4.8 4.1

B 4.2 4.8 5.9 5.1

C 4.5 5.0 5.4 4.9

D 5.1 6.5 6.1 3.9

E 3.1(2-3) 4.5 5.9 5.6(5-5)

F 3.0 4.4 8.0 3.9

G 3.0 4.1 5.1 4.1

H 4.2 6.5 4.1 3.1

I 4.9 6.0 5.1 4.5

J 1.2 4.3 5.0 3.5

K 2.0 3.4 2.5 4.1

L 3.5 4.6 6.2 3.6

Average 3.6 4.9 5.3 4.2
=& F 14 = ##Xlo| slet MEHE AME ZXAZS plocke 2 AMF S T =AEHE MHE
5t0] MTEAMSE AMRIoZ J|&Ee F2Mo =FZ 3l Mol MMZ0| MZE Z =0 UM
cl &9 Bage 7|29 =F2 522 haversian canalg H|Zst =7 =7} HEol1
1, Ce MMZI mF31e SEEE =dst AMZIo|CE D2 E = AME 292 E= D
£ 2008 SOt AEIOICH EOIA JI&E MMEE=0 OH=E osteocyte &JH osteoblastE
2 = £ UL 19 T F3E AR s dMAMe ZXf 2dS Ed1, 7|&2] =0
Al g ECE FgMo| gafdes & £ At ( Fig 6.)
A B
C
D E

Fig 7. Histologic results of 1 year distraction. ( A: Red- host bone, Green—- new bone
B: Harversian canal of host bone C: combination of host bone and new bone (
Modified MT x 20) D: New bone area ( Modified MT x 100) E: New bone area (
Modified MT x 200)
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