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— Abstract

THE EFFECT OF EARLY REMOVAL OF THE FIXATION PLATES
AND ACTIVE MOUTH OPENING EXERCISE ON THE TEMPOROMANDIBULAR
DYSFUNCTION AFTER MANDIBULAR SETBACK SURGERY

Joon-Hyuk Jeon, Yeo-Gab Kim, Dong-Mok Ryu, Baek-Soo Lee,
Jung-Hwan Oh, Yong-Dae Kwon, Byung-Wook Yoon
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyunghee University

Purpose: The effect of orthognathic surgery on the temporomandibular dysfunction has been controver-
sial. The purpose of this study is to prove statistically that early removal of fixation plate at postoperative
2 weeks with active exercise of mouth opening could relieve preoperative temporomandibular dysfunction
and reposition of temporomandibular joint.

Patients and Methods: All 28 subject patients underwent mandibular setback with BSSRO in
Kyunghee medical center by one surgeon. The fixation plates used for rigid fixation were removed at post-
operative 2 weeks and we had the patients excercise active mouth opening with intermaxillary rubber rings
for the guiding proper postoperative occlusion. Temporomandibular symptoms were checked and radi-
ographs were taken before surgery, within a month after surgery, six to twelve months after surgery
respectively.

Results: The temporomandibular dysfunction symptoms were relieved after the surgery and the condyle
was displaced inferior-posteriorly immediate after surgery and repositioned toward its original position dur-
ing follow-up periods.

Conculusion: Orthognathic surgery may benefit temporomandibular joint dysfunction by obtaining a
postoperative stable occlusion and more physiologic neuromuscular function. The early removal of fixation
plates after BSSRO could reposition the temporomandibular joint to physiologic position and relieve the
symptoms of temporomandibular dysfunction by permitting movement of proximal segment.

Key words : Removal of fixation plate, BSSRO, Temporomandibular dysfunction
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MT‘%. Table 1, Fig. 2)

Preoperative Post operative 1month Postoperative 6~12months
TMJ sound 17 8 7
Opening discomfort 6 13 4
Headache 11 6 8
Parafunction 2 1 3
Chewing pain 2 0 0
Muscle pain 2 2 1
TMJ pain 5 5 1
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Occlusion

AC(mm) PD(mm) CL-PT(degree)
Preoperative  3.1+£0.8 9.3%£1.3 64.7+7.2
Post ti
OSWOPEIALVE 39409 90412  64.9+74
1month
Postoperative
6~12months 3.0£0.8 94+1.5 04.6£7.3
B Ao ateA] A ESEATES Al dAE
e g 7 a3 S Aldsta 7] 5439 AAE A
&t 2 % g

St 28BS ez e d, # S UE oW, & F
g4 ek o1dA ke AN
of 7} A 713 59 gd e} S
Hsle) shot Hro] ¢ 1 Sl
7ol oA o thste] A8kt
B AFoA RIH7IES 71 SAfellA FAld g3
AANE 7HA = Ak vl vlS vttt Wisth™
RIA7IE S 7H ghatell A T1%7F el & 71
B3k vhd Laskin® 52 14%7} €344 & 717
Huslth 3 Kersten” 52 ot gds 77
4807 9] SALE AR A3 o] F 16.2%9 SAA E
AN E 7Ptk Bustgla White®t Dolwick™
49.3%2aL B em Sato 52 43.3%, Kato &
77.6%% B3t ¥hA Link9} Nickerson™ el <]3}
du e T AN v = Wz 97%9] 3
A A & Aol GRAANE 7FRItta Busisith & o
TFAM e st s Ak F 289 At - 229 9] St
AA Fa A T g3 H5(clicking B pop-
ping), HE A 4ol 5, MFA B9, o]ET]
U o] Zo] 59 o]47]% (parafunction) 2] 4, F%, 42
Al B8, TUHEE T 3 7 o] gRE A E A=
Ag Ho st 55y Hidgode 493 #do] de
Ao & F 9%t
g Feo] & T gidAolo] nx= JEel gt
22 A7) o9t Kerstens” 52 shetZo] Awols
< A3t A5 & Ao gaAdAE Ad A} F 66%
o] g M= S MAE Bausl o & Mol g4
o7t gl k9] 11.5%00141 A= gad 7ol 7} wA =
Acta HustAth Whitet Dolwick™e & 7ol €%
Aol 2 Ad A5 89.1%E F/d0] AR 2.7%
Me 5439 Mgt gldlen 8.1%de S4e] 23]
HglE G & Mol Sl §ld B4 F 7.9%94 = £
o 7o) HAEATG st 3 Wolford” 5
259l dwd Fedatd g Aol iAo 5%

2 rlo rlo

o
p
o
pu



ootE H=Z Ao ofofX| AlE e EEleS 5 08ES Z7|HA & 7[52&0] EEEFofof ojx= et

T Al 36%<] FAlA Yepoy Fa o 84% =
7k dud = F giEd et gt = Aol 9l
om aietEe] HzlolsA o dstdvy Hustyich &
AT e & Ao RN TS Ad e 229
A & T Mg 1d Fof 16W 22 21.5%9] Hass
Holow B3] B 55& aidhe EAE byl 1
o R ghasglon A2A 5%, &5 % (muscle pain)
T BN FEME BT @R8] Hashe Fie UE
wolth, g o] 535l tidk VAS (visual analog scale)
© = do= 539 SxjellA Hit 7405 By = &
6Nl A 1d ol = 189 SAA T S5 T3
I % 94 1.02 #Aaske e YeRNQlt. o <fzto]
AFEEEEGE & Hidr)we Wl gstde AT
 Adof me) thah =go] e Aol dalolt

X oo
S pr
e LEIINS
o> o 1o
ol Ny
o 5 B
2
W) o
Y 3, Mo
rO PNz e
o —%;;8%
oo om
>4 [‘-1‘.; e °
= o Z‘L—‘
j‘%m1o Tjﬁ rir
—_— [e]
= (0
BLEEE
_g.fgi o,
ey
$0 =
i) o,
T
El
iﬂi o

2K Z4¢ el
F oMo 19 &
P Eol 544 A

=

>, oX,
0
i j‘)S &
re o
ﬁ :\{_a‘ _‘o“
SRR
oL, ot
do ot
o N op
i) e
TR
g s
o2 by O il
 OLL
10 o it Hén &l l_\l“.i
SRl
)4
g
SuzE
o moi
o =)
Tpes
fr
)y
o

f
ot
ok
12
A=)
—n
e £
rJ
1
(o,
e (
1o
o
i',
rJ
x
rir
—r
i
O{gl Ny
L 4y

Sl O my

ox
o rlo &
&
oxl
o
ok
=
1o,
ol
£
iind
ox,
ia

N Ry
ox,

i)
o O

| o,
El
ox,
>
)
o
e
2o
it
_0|L

o

H—{ e
ojo
ol
ol
s
o
4
ot
o
iy
9
1Z 1o,

rOl‘ 1o, o.‘\l_, o

0,
o g

4 o 2

)
4
%0
o
°
e
e
L
rH
()
e
o

=2
=
e
ol
ol
12
o
—a
1o
rd o

o oX
oX
A=)
-
i
ro
et

o L
ot

N
2
i
2
3o
O,

FUE ox,
ox,

)

¢
¢

KD
Sl opp g b 9 ofp KL

i
1L
)
(o0 ‘ﬂ
o,
N,
()
olrt
1o
L
ol

1
o

_H
N
Ho
:oé
>~
>,
ofo
i,
N, n
>
3
o

{ UU
1pr

e R

o oo

o,

= ry
o o
S

>,
Ui
r\;
=2
do o

Mo,
g o=
rot

—

=
gk orut gl she} Ao
. Kundert®} Hadjianghelou™ =
gAdvaA A 1e Aldske AF

=,

o
o X
>
>

—|~
Lo,
o
S
N

2 g olu & Aldet=
Had #d dden ddso gade T8 &

o m M (= Ok rE N ok fg A R o
: = -
=
:?L_'
f~
Mo
B3
i
o
v

Sol wash Roithn HuadTh ¥ AAE S
A% shre] dAE Feptoz WelsE FFE yehiel
o} 4% % 2370 AUAE W, F5 DAL A
S IR o AUS ol 47 2719 N5LEL F
St slef Bel YR A AW o Fale Ao
B2 0|9 2 AT A9 Wk o] PeA
3} FEEYL dop AEEBARE F 27] FEA
A7lek 2719 75 ¢50] 22T 242U 47
1S3l & F 244 9918 PAada dgon
2 AP 34 34 A ¥ 35148 279 A
ASD AFEES ARe2A e B APPOR &
Aol AL VY & AT ol2l@ £40] HRA
o gro| £80] 9t Ao Mrddch YIS A
831 A9, 4 3 A 24 0] 0)g guto] §4
5o} 3}5e] 5)7e] WAahe W 2 A7) RSN
2% 342 AA F 2R A4 710l 715 £F
o ©|% B o] S 3 elsir] W0z A7

3% 2489 27 A7 2 7% 5 BE FA G
daled Aas FEEUE dot AREEIALE T
FETADE ol8elel 14 1AL NDD T & F 257
&AL AAN 2 39 el vAD £49d0] T
sigon] olF egA o] 439 sHeE LS A
Fagols M5 FHEeel BE a4 299
2572 22 5 drka g

ol
ol
12
2l
wft
o\
e
X
=2
Rl
(¢}

om e Fof| et BT YA
el A ZAEH| = YA
17 F5 AT A=A 34
A AVHEEEAE AGA st HFE = A A
A8 fste] ofe} 712 Wy Ee] AfE 2 vk B
AA A= Leonard™ ol eJste] Fete] dFAted of2d
3 A AHEste ol s AREeH o]
Epkerst Wylie™' 5ol st} ofe] Whyo] Huslo] gt}
Rotskoff'5-& atetE Azl&S Alg) whe 2089 $AlE
WdoR ofadr | ARae uygA e J5 FE
(tube)oll A4 =& 744E o] &3t st Z5<f W7t
A 9tha ek s Will? 58 4] FA2 =2 ¢l
o|l HF YA E utEA HAAAZ T vk sigle
M, Jager”E IFYA HE 29 AR} & & <l
Ao e das 4 ¥=tta 9t Renzi 372
=740 934 Forl gle et AEF Al E 25
AA FAFAE AHESIA @2 & glon A" S

549



CHtetoto & giazi el fets|x]: Vol. 27, No. 6, 2005

ri
o>
i
e
1o,
=
Q
]
e}
=N
ko]
2.
2.
g
=N
]
80}
o,
>
S
>,
)
r
A
L

LB al
A% 4900 detel Gagel), 539 9 2
659 §59 gad Bgol HS ¢ F &
3}

(it
o, i
o My
lo
>,
o?‘:‘,

14
o w
i
ol
ol

2 %

B e o b

4l
AT H-E monocortical miniplate

L
<
=
it
>
&
52
ooy
al ox
i
£
G
SE
ﬁ i
fr M
=
oy
ool ==
£ oy

1 AE AA
A=) (wafer splint)S o]-&8t] &
AFE o] &g At AT

%

= Ao EAlstd gadgole

tlo ok
El
I
il
o
i
i)

A% # F o g ngo g
A AR & A A2 ANHE A% 1G9 o3
o Anz ), st ARBLRE F 209
BL AAD F 50

o %7} AelAe)
EREREERE LR

1. Kobayashi T, Watanabe I, Ueda K, Nakajima T : Stability
of the mandible after sagittal split ramus osteotomy for
correction of prognathism. J Oral Maxillofac Surg 44 :
693, 1996.

2. Komori E, Aigase K, Sugisaki M, Tanabe H : Cause of

550

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

early skeletal relapse after mandibular steback. Am J
Orthod Dentofac Orthop 95 : 29, 1989.

. Lindgvist C, Soderholm AL : A simple method for estab-

lishing the position of the condylar segment in sagittal
split osteotomy of the mandible. Plast Reconstr Surg 4 :
707, 1988.

. Fujimura N, Nagura H : New appliance for repositioning

the proximal segment during rigid fixation of the sagittal
split ramus osteotomy. J Oral Maxillofac Surg 49 : 1026,
1991.

. Harada K, Okada Y, Nagura H, Enomoto S : A new repo-

sitioning system for the proximal segment in sagittal split
ramus osteotomy of the mandible. Int J Oral Maxillofac
Surg 23 : 71, 1994.

. Ellis E @ Condylar positioning devices for orthognathic

surgery: Are they necessary? J Oral Maxillofac Surg 52 :
536, 1994.

. Wolford LM, Reiche-Fischel O, Mebra P : Changes in tem-

poromandibular joint dysfunction after orthognathic
surgery. J Oral Maxillofac Surg 61 : 655, 2003.

. Panula K, Somppi M, Finne K, Oikarinen K : Effects of

orthognathic surgery on temporomandibular joint dysfunc-
tion. A controlled prospective 4-year follow-up study. J
Oral Maxillofac Surg 29 @ 183, 2000.

. Westermark A, Shayeghi F, Thor A : Temporomandibular

dysfunction in 1516 patients brfore and after orthognathic
surgery. J Adult Orthod Orthognath Surg 16 : 145, 2001.
Hori M, Okaue M, Hasegawa M, Harada D, Kamogawa D,
Matsumoyo M, Tanaka H : Worsening of pre-existing TMJ
dysfunction following sagittal split osteotomy. J Oral Sci
41 : 133, 1999.

O Ryan F, Epker BN : Surgical orthodontics and the tem-
poromandibular joint. II. Mandibular advancement via
modified sagittal split ramus osteotomies. Am J Orthod 83
1418, 1983.

Sanders B, Kaminish R, Buoncristiani R, Davis C :
Arthroscopic surgery for treatment of temporomandibular
joint hypomobility after mandibular sagittal osteotomy.
Oral Surg Oral Med Oral Pathol 69 : 539, 1990.

Nickerson JW, Boering G : Natural course of osteoarthro—
sis as it relates to internal derangement of the temporo-
mandibular joint. Oral Maxillofac Surg Clin North Am 1 :
27, 1989.

Magnusson T, Ahlborg G, Finne K : Changes in temporo-
mandibular joint pain-dysfunction after surgical correction
of dentofacial deformities. J Oral Maxillofac Surg 15 : 707,
1984.

White CS, Dolwick MF : Prevalence and variance of tem-
poromandibular dysfunction in orthognathic surgery
patients. J Adult Orthod Orthognath Surg 7 : 7, 1992.
Arnett GW, Tamborello JA : Progressive class I develop—
ment female idiopathic condylar resorption. Oral
Maxillofac Clin North Am 2(4) : 699, 1990.

Stavropoulos F, Dolwick MF : Simultaneous temporo-
mandibular joint and orthognathic surgery: The case
against. J Oral Maxiilofac 61 : 1205, 2003.

Sang-Hwy Lee, Hyung-Sik Park : Bone healing process in
early mobilization after vertical ramus osteotomy of the
mandible in adult dogs. J Kor Oral Maxillofac Surg 23 :
434, 1997

Hye-Jin Kim, Dong-Mok Ryu : Cephalometric study on
the effect caused by different fixation plate removal time
on the early skeletal relapse. J Kor Maxillofac Plast
Reconst Surg 25 : 307, 2003

Proffit WR, Philips C, Kann C, Turvey IA : Stability after



81912 HES BRI SHoix] A EHSTEISF 34T

surgical-orthodontic correction of skeletal class III maloc-
clusion I. mandibular setback. J Adult Orthod Orthognath
Surg 6 1 7, 1991.

28.

YEte] ZI|M7 ¥ 7ls2&50] HEEE o o]x= I

Kundert M, Hadjianghelou O : Condylar displacement
after sagittal splitting of the mandibular rami - a short
term radiographic study. J Oral Maxillofac Surg 8 : 278,

21. Rotskoff KS, Hervosa EG, Villa P : Maintenance of 1980.
condyle-proximal segment position in orthognathic 29. Sanders B @ Arthroscopic surgery of the temporomandibu-
surgery. J Oral Maxillofac Surg 39 : 2, 1991. lar joint: treatment of internal derangement with persis-
22. Leonard M : Preventing rotation of the proximal fragment tent closed lock. Oral Surg Oral Med Oral Pathol 62 : 361,
in the sagittal ramus split operation. J Oral Surg 34 : 942, 1986.
1976. 30. Ellis E, Hinton RJ : Histologic examination of the tem-
23. Wisth PJ : Mandibular function and dysfunction in poromandibular joint after mandibular advancement with
patients with mandibular prognathism, Am J Orthod 85 : and without rigid fixation: an experimental investigation
193, 1984. in adult Macaca mulatta. J Oral Maxillofac Surg 49 :
24. Laskin DM, Ryan WA, Greene CS : Incidence of temporo- 1316, 1991.
mandibular symptoms in patients with major skeletal mal- 31. Epker BN, Wylie GA : Control of condylar-proximal seg-
occlusions: a suevey of oral and maxillofacial surgery ment after sagittal split osteotomies to advance the
training programs. Oral Surg Oral Med Oral Pathol 61 : mandible. Oral Surg 62 : 613, 1986.
537, 1986. 32. Will LA, Joondeph DR, Hohl TH, West RA : Condylar
25. Kerstens HCJ, Tuinzing DB, vander Kwast WAM : position following mandibular advancement - its relation to
Temporomandibular joint symptoms in orthognathic relapse. J Oral Maxillofac Surg 42 : 578, 1984.
surgery. J Craniomaxillofac Surg 17 : 215, 1989. 33. Jager A, Kubein-Messeuberg K, Luhr HG : A longitudinal
26. Link JJ, Nickerson JW @ Temporomandibular joint inter- study od combined orthodontic and surgical treatment of
nal derangements in an orthognathic surgery population. J class II malocclusion with deep overbite. J Adult Ortho
Adult Orthod Orthognath Surg 71 @ 161, 1992. Orthognath Surg 6 : 29, 1991.
27. Arnett GW, Tamborello JA, Rathbone JA 34. Renzi G, Becelli R, Di Paolo C, Iannetti G : Indications to

Temporomandibular joint ramifications of orthognathic
surgery. Vol. 1, Bell WH ed., WB Saunders, Philadelphia,
p.b22.

the use of condylar repositioning devices in the surgical
treatment of dental-skeletal class III. J Oral Maxillofac
Surg 61 : 304, 2003.

Reprint Requests

Joon-Hyuk Jeon
Dept. of OMFS, Dental College, KyungHee University

27} edeh]
SH¥E 130-701
AEEWA ST 3]
Agvietn A Beis ekt

1
1

3 e 7hetwd Hoegidong 1, Dongdaemunku, Seoul, 130-701, Korea
AFY Tel: 82-2-958-9440  Fax: 82-2-966-4572

E-mail: joonhyukmanse @hanmail.net
;ﬂfﬁ Ei‘jze: 8823 g':Ej 3%%: Paper received 2 June 2005

Paper accepted 31 August 2005

551





