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Case Report

Repair of maxillary sinus membrane
perforation by resorbable membrane and
the evaluation of consequence

Chang-Hwa Jeong, Sung-Won Yang, Woo-Yul Lee, Jin-Yong Cho, Jae-Yong Lyu, Hyeon-Min Kim

Department of Oral and Maxillofacial Surgery, Gachon University Gil Medical Center, Incheon, Korea

The complications during sinus bone graft surgery for implant placement of
posterior maxilla may be bleeding, buccal flap tear, infraorbital nerve injury,
implant migration to the maxillary sinus, infections and the perforation of the
maxillary sinus membrane. According to Jensen and Pikos, perforation of the
Schneiderian membrane occurs about 10% to 40%. This has several causes,
including a preexisting perforation, the anatomical limitation such as septum,
tearing during window osteotomy outline and elevation of the membrane from
the bony walls. Some studies report that minor membrane perforations may
not play a significant role in the clinical outcome, but major perforations lead
to a bone formation disorder, and affect a compromised implant survival rate.
These perforations can be repaired with a primary closure of the maxillary sinus
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membrane, an application of tissue adhesive, resorbable collagen membrane or
demineralized freeze-dried human lamellar bone sheet. Especially, resorbable
collagen membranes can be easily applied, so widely used in practice. So
we intend to report clinical study about perforated membrane repair using
resorbable collagen membrane when maxillary sinus membrane was perforated
with a review of literatures.

Keywords: Collagen membrane; Dental implants; Sinus floor elevation; Sinus
membrane perforation
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MATERIALS AND METHODS
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Fig. 1. Class Il sinus membrane perforation during window
making. First, Adjacent Schneiderian membrane was sufficiently
elevated to prevent widening of the perforation site.
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Fig. 2. Secondly, covering the perforated site with a resorbable
collagen membrane holded with a instrument. This method can
prevent the collagen membrane and grafted bone from invading
into the maxillary sinus.

Fig. 3. A picture after bone graft.
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Fig. 4. After bone graft, the remained collagen membrane was
adapted to the site.
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Fig. 5. A picture after repositiong the wall. The piezolectric bone
surgery can make the bone gap be closer and improve the healing
of the operation site.

Fig. 6. (A, B, C) Preoperative postoperative, and 25 months followed pictures.
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The aim of this study was to describe a clinical approach for fixed implant-
supported prostheses of the atrophic edentulous maxilla with anterior and
premolar horizontal deficiency and posterior vertical deficiency, by means of
alveolar reconstruction with block bone graft, tent screw technique and bilateral
sinus lift procedure.

Keywords: Edentulous, Fixed prostheses, Implant-supported, Maxilla
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Fig. 1. Initial panoramic view. Advanced alveolar bone resorption
was present in the posterior and anterior part of the maxillary
arch.
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Fig. 2. Computed Tomography view after 4-month of extraction. We can see the large defect in the right premolar region and the lack of
vertical bone volume in the both posterior region. (A) CT view taking with surgical stent. (B) Coronal section view of residual alveolar ridge

of #17, 16, 14, 13, 21, 23, 24, 26, 27 from left.
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29 9] as-2 Alskst.

X 4ANE F AETE AYT A2 Z Y O 4
g}3] whotstr] e HFE @& P (CT: Computed
Tomography)< Al 38t thFig. 2). 2-8-31d AAGA &
BAsto] S22 AHIE(surgical stent)S AIZFet L, A&t
FE8 AHES Ho} Fobo| =37 £& FAs uE
(Caviton, GC, Tokyo, Japan)2 A< CT GAke] Zzke] x]o}
AR 7} ertA stk

2] & dbx| et A 7153 CT 942 538 H58e=
AxA 0 A& A= E BB AEHE A Y AAE 2
A3t Aok 970 #17, 16, 14, 13, 21, 23, 24, 26, 27 9]
of AZSUE A 2 AA YA E 47 #12, 22 Y]] A
AZUE 2HS At £8 FZALo] A3t #13, 14
9= Yshe R ASHE 490 Brbsdictal e
= o] block bone grafte} FHE-9] Zo]AE F3f +H=E
< 3 F AEHEE AHIE syt #16, 17, 27+
ot A7IA] A7} 4-5 mmE JE 2 FTFO] HE5HA
Jebs AdeS st 3 37 FHEHA AdEH
EE A7 2 syl #21, 23 B JEZHUE A A
BE Zo] grot FF 255 9 A2 §F9 sl 3o
ASHE AF3} 3 5 ZolAS AP 2 sttt
TE} o]} Bl E FET#24, 26 H9= JEZHES

AsheA B A] Zol Al A7 2 St

ro

N

A ystat. #13, 14

Eole gt ot F&5=o] 10-15 mm Zo|
2 SEo TFo| Fof YEHRE AFo| E7FssT
(Fig. 3A). F-538 &2 A& 913l block bone graft
o} GBR< Al¥sH4itt. shet A 5H-oll 4] block bone= 7}
Z 15 mm, A2 10 mm 27| 2 T &(Sonic surgeon 300,
DONG IL TECHNOLOGY ITD., Seoul, Korea)g ©]-&3}<
A3t a(Fig. 3B), 2709 A7 1.5 mm, Z°] 10 mm<)
titanium screw (Jeil Medical Coporation, Seoul, Korea)= 12
A3+ chFig. 3C). ©]A)2t block bone FH o= ZZHCB
Cancellous Bone, Rocky Mountain Tissue Bank, USA)2 5=
7¥skal 44 A ek(Iyoplant, B. Braun Surgical GmbH,
Tuttlingen, Germany)2.2 ¥ 31(Fig. 3D) =4 o| @7l ot
underminings F7FH .2 A|gYsto] wake] 714 glo] v
) 2 E3FKDafilon, B. Braun surgical SA, Rubi, Spain)& %
AstATE #16, 17 F-9= 2HEE0] #0171 4-5 mmE /et
T Adeol 275k S 2 H(Lateral approach) &
2 AolsurE 10 mm 7HE A4S Aoks ARl
SZZ(ICB CanCellous Bone)@} ©]ZZ(Bio-Oss, Geistlich
Pharma AG, Wolhusen, Swiss)}& 1:22 4] o] o] 45} 11 (Fig.
3C), A9 A28 YEHE(Superline, Dentium, Seoul,
Korea) A7 4.5 mm, Z°] 10 mm #16i), A7 5.0 mm, Zo]
10 mm #1702 23} thFig. 3D). UnderminingS 57}

Fig. 3. Reconstruction of the right atrophic maxilla and implantation of #16 and 17. (A) Occlusal view of the right maxillary arch. Note the
narrow alveolar ridge of the premolar and anterior region. (B) The chin bone block was used. (C) The block bone was refined with two
titanium screw. Two regular implants placed in posterior region after sinus floor elevation procedure. (D) Allogenous human bone was
placed beside the block bone and between the gaps.
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mm$ L, #237-9= 7 mmSchFig. 4A). FH< 273 4.0
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mm, Z¢] 6 mm tent screw= 48 L (Fig. 40), o]FZ
(Bio-oss)= ©]AskaL F<=/d Zp#|2H(Iyoplant membrane)
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E 27 4.5 mm, Z°] 10 mm (Superline)e] $ick. Zat 0]¢k
Z7l9}F undermining= 714 0. 2 A5t YU E FA
(Dafilon)= k)] 214 glo] &5ttt

HAIQX] o] 1S 918l A7 3.0 mm, Z°] 12 mm ball
type YAl YEZE(SlimLine, Dentium, Seoul, Korea)&
#12,22 F9jo) 718 o 2 AFsqint

AZTE 2)Y 2z T UAE PR, YA YRS

$AHATE AA R #12, 2289 YA ASHE A
Asle] AMEsIATE YAIA] 2 YHe =2] o] A (Coe
comfort)E o]-&8te] 17]Lufct Ao &lstsi Tt

4. #13i, 14i YSUE AEa} 2%t 5

PSTLE A4F 5-6714 ¥ 22 =& 9 block bone ©]4]
< 071 F #13, 145-9] GETE A-HS APt #13,
14 591 block bone Zo] 4] o3 w50 X A¥Z9] &
-2 Lekholm¥} Zarb™'9] F& EFo|A D3 A=A F
2 6-8 mmE Bl A FLHck T 24 4.5 mm, 2
o] 10 mm2] 2|2% YEZE(Superline)E A H3FATHFig.
5A). #13i= @590l 1 mm FE=2 gfol F7H3 0= o]F
=(Bio-oss)= ©|A5FATE ZH o] 7)€} underminingS
F7H o2 Agste] 42 B AKDafilon)= wEke] 1
% o] skt

#171, 161, 214, 231, 24i, 261, 271 23} 542 stk

Fig. 4. Reconstruction of the left atrophic maxilla and implantation of # 21, 23, 24, 26 and 27. (A) Occlusal view of the right maxillary
arch. Note the narrow alveolar ridge of anterior region. (B) The buccal view of anterior region. (C) The occlusal view of anterior region. The
tent screw was seen. (D) Palatal dehiscence in the #27 area was treated with GBR.
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(Fig. 5B). A= FA|7} FAL #16i, 17i= %, 2 AHNE
A &ste] =T FS 22 B2 Palacc 8|2 YE 53
I Hof| Yo B3Rt YA £9l= AN d7lgt
AlgYste] 2]-3-Zt]F+(Healing abutment, Dentium, Seoul,
Korea)ol 9Jsff @&o= i]—fi—f’l b2 & o B850l 5
7VE| =5 s A Fs g A o g2 gt of ¢
A A& S E49 ﬁ A 8171 #8217 5.5 mm A
FAH TS YL @8R, A2 o] 24 E= =Y
ARG 65 mm | AHFE vpto] ti4tx] BAS 9|3t
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NE7E DA A& 2-g-8F5rt. 17t et g 4| (Coe
comport)Z o]3s+ct.,

UETHE AY 2-9F & EHEY 1= SAZISQ:
implant stability quotient)& 33 F3k4 =7 7](Osstell
mentor, Osstell, Géteborg, Sweden)Z 33} tt. ISQ =
2 ASNARE ARSI, S A= #1710 92, 161k 89,
14i: 89, 13i: 85, 21i: 80, 23i: 89, 24i: 91, 26i: 86, 27i: 94=
HE 22 IS G Aol AHE BE UERHE

I-.I

o] Z5-2to] HY3stE AL & wste] QA QA&
1A REER mAetch AARE A RFES A& #
9 24o] BolstaL, HF A A Al Zdo] I AL
2| & (cemented retained prosthesis) o2 A &5} 1L, T3]
Fe= A2 A JE5H 24T ag2o] golst 2 &
2teto] go] gt UA-A|H E 82| & (screw-cement retained
prosthesis: SCRP) 2.2 AJ&+5}3{thFig. 6B). #13i=21i=23i9]
A= 2174 4.5 mm, non-hexaB 8 714 QA A tH3(Ti-
Cylinder, Seoul, Dentium, Korea)2 AR5}, #14i=16i2}
#24i=2719] FA|F= A9 wreko] v]5=3t #140, 1613} #24i,
2718 A8t R, #14i, 24i= 27 5.5 mm HexaF & 714
A ) 3(Dual abutment, Seoul, Dentium, Korea)S A3}
FaL, #16i, 27i= A4 6.5 mm HexaF & 7|14 X )3=Dual
abutment, Seoul, Dentium, Korea)& AM-3}F T,

T 1A RE I 2R S AT IF5 HE 2894
Al HEE2 53l Alstth A-shet #A = Class I A
7F FAE R, F-AxA 9] i TEER] gt AR
5 AAIR o] QAT dol= 12 mm FEE o AR
Tk m]AA] A

NLE

UO

9] 9|27} Roba| HolZ] ogk7] wZe] 2
T BAL2 3R AHFEH = A2 = sHelnh o Al
(resting postion) AX] Ak¢ o] 3H=9] Qgof 47 A =

Fig. 5. Clinical and radiographic view after placement of two implants and uncovery of implants. (A) The block bone graft was well-
preserved and two implants were inserted for #13 and 14. (B) 2™ surgery was done. (C) Panoramic view after implants placement and

2" surgery.

Fig. 6. The provisional restorations.
(A) Frontal view. (B) Occlusal view.
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AetHA QAT dolE ot A 2L, ARF
AA|R]ote] X 1/39] 92| 2 FAHA(incisal edger= A
AQJA] M| YA He; L& 07 o] Fdl Yed TEE
£ A F

AA2gE AXRE BHS A7) $3) A E X
AR A PSS shATh #13i=21i=2319] 2|
= (gingival embrasure)< 74 &aFsto] 2|7F {5
(interdental papilla)®] ¥+ Fofstict. #211 A 9]
o ©HA AZtElo] £2 02 2 mm 71k HYH Aot AEA
(midline)& #5202 2 mm 7FF FAsIAL, #12, 11, 22
S ovate ponticH Bl 2 =75t 2|25 kst

E3E 184 AA BHEE ejollA et ¥ =217, ¢
o 29 Fol BrHENAL, A A =55} S gt
(CO) Al AR 57t t-53HA BaL, S 7ol == AA¢H Al
a0 Ot 7] Fn S Fostgla, A &5 Alol=
FAX 2} ZA A0 3| 7ho|=E A sttt HHd T2
Rk 2, A g9, At B3 1A Hrt
Al Aot al s 9l $AkE A E 4=2] a7 ol Het

Olil ot

S5t 7] T Eol QA x|oke] oJal A 222 1A o] uHA|
2F 2ES AR 2 sl

6. 215 HE X2

INEZE UA| LA HAEE FEbsto] 2R Hekg
7|31 Bolalgto] glof 2F BAE A& A% ASES
Algsteint 7HQl Edlo] Al2ks Sl HESHE ERAT
918 I (Transfer coping, Dentium, Seoul, Korea)= ¢
Asla, 24 Ed o9} &xY|o] E(Hydrogen®5, Zhemack
S.p.A, Rovigo, Italy)& ©]-&-3to] 12} 142 A53te] =3
= AFstact ARE 2ZolA Edo] #Xl(Instant Tray
Mix, Lang, Wheeling, IL, USA)} o]-8-3to] 2 EFo]E A
23t 2E QJAR #2112 A7 4.5 mm, #13i, 14i, 23i,
24i= 217 5.5 mm, #16i, 171, 26i, 27i, 37i, 47i= 273 6.5
mm ¥ Y-8 IF3F(Pick-up coping, Seoul, Dentium, Korea)
2 9433 polyether (Impregum penta Hard, 3M, USA)2}
7Rl EFlo] & o]-&sto] AHS53FATHEig. 7A, B). 53t &
A2 T2 AT of A 7|82 230l AA A

o |

1he
[e]

Fig. 7. Impression and bite registration. (A) Occlusal view before impression taking. (B) The final complete arch impression was made
with polyether material and individual tray. (C) A resin record base with occlusal wax rim was used to determine the vertical dimension

and to record the inter-occlusal relationship.

Fig. 8. The laboratory soft-tissue master model with customized titanium abutments and metal frame. The customized titanium
abutment was made by computer aided design/computer aided manufacturing system. (A) Frontal view (B) Occlusal view. (C) The three
segmented metal frameworks.
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Ptk 12 FEF A A2t H| 21/t wax rim & 2
¢rgold W HHAIE 7|55t FEFS vhREAY Wt
7](DENAR Mark II Denar, Ana-heim, CA, USA)®] £-2}5141
tHFig. 70). 22k= AX7F vl EE FoX & A&skaL 7
W A& st R 2] 9 AR o] 5= =24 YR E THA| &
H SRISHA L A F R A A E oA AS53HATH

2= RAEL #17i16i=14i, #13i=21i=23i, 24i=26i27i2] 3
7He] RAHER AZsttt. dAlzote] o 4P H X3
HE gt Adsh7] 8 CAD-CAM A HFE AME-3H
J1(Fig. 8A, B), S4-=A¥HPFM: porcelain fused to metal
crown) °]-&% AHE A% Fej= A|2sk 3 ohFig.
8C). AA|F= YA o] Aol YA =L, FX] 3=
Folet A9 Zt= W7o AHE §AF o2 A|2se
CAD-CAMA| ¢} a4 W] 3 9 wikE Briet &
TAE S5t HF BHEL2 ASUES A AHE
(Premier Implant Cement™, Premier products compony,
PA, USA)E o]-&sto] 213l chFig. 9).

Hoh AulHl A3E 9 25553 &5 A29FS
F5t7] 817] 1%t A& AP e EANA Esti ey &
A Adefoll RESHAAL 7R e USR] Pof =%

Zashd 57| 2 3t

7. Rl

&t AR oF Al1aFZ] o] &5t F7] 5 o] FAEH=A
AArsaL 271452 AASHA. e & wdd B7HH A
< 85 75 AAREAAL So] AR gldlen, EAkE
< Htafst4et 371 e & Aor KA E o= Solakato] §l
At 071 & TEOA = B0l At il o WA AL
ANME F FFaAL HolA] ggtrt. o]F A714Ql 1
W B A& Asia ik HE BE 29 3 AR E
A 9Pt IFF3 X 20] A HAH AL A 2E S
oL} dF S TEEXA] gdth @A dHol w5t
A2 Y2 5t okt BE A2 A 5ot BH 2 & u)
b HPARA AR BT A & S5 27 HolR] ottt
(Fig. 10).

_,
e

DISCUSSION

19899 Mish™= YEHEES o] 43t HAE FH| S FP-1,
FP-2, FP-3, RP-4, RP-59] 5714 2 ®53t¢ich. FP-1& 4
A AR 9 e XS Aste 1Y BEER
Az dEo] AL Aol A48T 4 Uk AdAE A
A2 she Y BREEH fARBHA A FP-2= 4

Fig. 9. The three segmented implant supported metal-ceramic fixed prostheses were placed on maxilla. (A) Occlusal view of a definitive
maxillary prostheses. (B) Right buccal view. (C) Frontal view. (D) Left buccal view. (E) Mandibular occlusal view. (F) Extra-oral view of
patient’s smile.
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Fig. 10. Panoramic view of final cemented bridge on 9 implants. (A) Panoramic view at the day of prosthetic rehabilitation. (B) Panoramic
view at 24 months after prosthetic rehabilitation.

SEEEE

HAEZ /\Jﬂ&] FR A Z480] 9=

Rty At A2 YREL YAshe
390
4 9lek. 5o ojgkEjo] X|o] wZE Xojo]
AP A2 918 Asho] o] HelE), FP-3E A4
© AR o] ek x|t A2 o YRS A 1
Py BARE SR, 21 Bho] it Aol Hg
3k 4= ok A=xZ] A& o= gingival porcelain, composite
resin, acrylic resin 5 AF3H}L” RP-4= 7124 HAE
2 ASHEL} F2 A|oto] s A XA == 0]
ot RP-5= 7HA HAEERE AESHES AxA AA7F &
gE 7 -$olt}. FP-1, FP-2+= metal-ceramic restoration
© 2 AZsh, FP-3+= AAdshs F-d22 Y ool what
metal-ceramic restoration =+ fixed hybrid restoration<]
e A,
A% RAYY o] uhet JBBE] 9%, A%, ol 4] of
5 ABUE $4 AZo] Y] G| YBAE 4
A 2% RAYee A4o] oAk ot BE (79
o AulHe nF HF 2 Fejo) Ago] adtd),
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Application of botulinum toxin on dental
treatment (Wrinkles treatment)

Department of Oral and Maxillofacial Surgery, College of Dentistry,

Kyung-hwan Kwon

Wonkwang University, Wonkwang Dental Research Institute, Iksan, Korea

Using botulinum toxin for a number of treatments requires various anatomical
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concepts and knowledge. It reduces the side effects and increases the efficiency
of the treatment. The importance of anatomical knowledge to deal with
each phenomenon is getting bigger. The botulinum toxin is used for various
treatments, but it is important to study the anatomical knowledge which can be
used for various purposes. Based on anatomical knowledge, glabella wrinkles,
forehead wrinkles, periorbital wrinkles can be treated with injections of
botulinum toxin. In addition, it has been demonstrated that using the botulinum
toxin is effective for the treatments of the oral ulcer.

Keywords: Botox, Botulinum toxin
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Review Article

Application of botulinum toxin on dental
treatment (Implant, orthodontic treatment)

Kyung-hwan Kwon

Department of Oral and Maxillofacial Surgery, College of Dentistry, E
Wonkwang University, Wonkwang Dental Research Institute, Iksan, Korea

For a long time, there was a lot of studies about botulinum toxin in area of oral
and maxillofacial surgery, such as bruxism, masseteric hypertrophy, tension
headache and wrinkle care. Considering that botulinum toxin can reduce bite
force, success rate of immediate loading and immediate postextraction implant
might be improved by reducing the loading on implants. in addition, in case of
orthognathic surgery and orthodontic treatment, botulinum toxin can prevent
the delay of teeth movement by reducing bite force. And botulinum toxin can
improve asymmetric volume of soft tissue and hypertrophic masseteric muscle.
Moreover, it can reduce the scar tissue by preventing the contraction of scar
tissue. Botumlinum toxin has a little complication and it will need more studies
and various approach on treatment of head and neck area.

Received July 27, 2015

Revised August 17, 2015

Accepted September 7, 2015

Corresponding author Kyung-hwan Kwon

Department of Oral and Maxillofacial Surgery, College
of Dentistry, Wonkwang University, Wonkwang Dental
Research Institute, 895, Muwang-ro, Iksan 54538,
Korea

Tel: 82-63-850-1925

E-mail: denhouse@wku.ac.kr

Keywords: Botulinum toxin, Hypertrophic masseter, Immediate loading,
Immediate postextraction implant

Copyright © 2015 by Korean Society of Oral Implantologists
@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUNTION

1895 Emile Pierre van Ermengem <o 2]3}] Botulism
(A= 3 FHE A2 XA E Had o2 7= A
02 FAHEEACE gEoE HE A X2 Yr|E 7t
AL Q)= APYRE AA|9F Axgrof] A2 HA AL 7| 257
B 7|0l ZAE FAst= Al LHEsHHARE B
SF A AL AIZLEA "ok 1920 LAt AlA
A1} B Eo =40 g A7 gt A7)0 e
E4lo] EE|E]7]of o]2 o 22} AAIH-E AXHA
A= 710 o] =Rt} 1 o]% HEEsE FAlof thet ok
A RA5s Hastr|of o230 uix} AR A
P}, dutelat, zjgrofetat, x| ahEoko] A thekdt S
2 AM-EA =90 Alan B. Scottol] &J3f) AFA R 2o A2
ARESE7] 0 0] 2R AL o] o] % =9 o] F=EAo gt T

62

o] ok A E[ 311 1987 Jean Carruthersell &J3f w]Zk 5
AT 42 S5 dig EetvtER A9E AR B
sHHA HETE EAlof tiet v]8-2oke] 280l 2522
S o] A = Git}. 20019 12 8¢Y Carruthers7} gh=
of Wgtsto] BHEXS FEAA Algo gt ZAs]7F 29
HA B ol A 25219 AMS EAEHA H Qi &
A 2002'd FDAONA v]-§-=2| 2] A= Q1T v 9low
HEw SAlol tiet o ARgHtol| tifiAl 5qlo] Al
2 702 Y7k,

TR R nELE AL o Ary AT %
t}. Bruxism, masseteric hypertrophy, tension headache,
wrinkle care 5ol ek W82 o|9] 1990t Z¥HEE F
=5 Hats) grom o|et Fi a9 2% A3y o
Sl SollA dEA gt A EREdw FAS IOk
oA TFet =2 AT 2Rt Fiof tisiA=

R

o



IC®] KOREA

Korean Society of Oral Implantologists

AA (XA 20049 = 6HEHE 129371A)E S3f|A

A &H0 2 Ax7} At ok HE T E4lof et
&2 A7F 2 ast Z4F HlolE o WS S A=
TEI A 2 Eok) HF-2 o= wjHot Fastezt
Az, v QA 9] YEom JETES oA B
S5 5419 ARGl dtisto] Agstarat gheh ohket &
oFof| Al ARGSFHAITE A A A 71 T4 qlolste dE
HES} mAFopoA 9] HETE FAIY AN FET 5
ol A & 1227} 3174 B 1sh= vlo|o),

APPLICATION ON IMMEDIATE LOADING AND
IMMEDIATE POSTEXTRACTION IMPLANT
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Fig. 1. Botulinum toxin om marketing.
Diluting technique and volume of
solution are written and usually
diluted by 2.5 cc saline mixing or 2.0
cc saline mixing. It is diluted in 2.0 cc
saline if injected on major muscle and
2.5 cc saline on minor muscle.
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Fig. 2. Reduction percentage of masseter muscle of 12 patients
with masseteric hypertrophy who treated in Wonkwnang university
dental hospital. 10-15 percenatge of reduction was remained
after 1 year and the greatest amount of reduction was estimated
after 3 months.
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Fig. 3. Mean biting force after injecting 25 BU (BTX) of botulinum
toxin on both masseteric muscle of 7 patients with bilateral
masseteric hypertrophy. This figure shows 30% reduction of biting
force after 5 months.
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Fig. 4. (A) Immediate loading implant at #36,37 wit Pitt-Easy Bio-Oss® and resion restoration with A.G.T® post was planned. (B) A
week after #36,37 resin restoration. Masseter muscle BTXA was injected at a week before implantation. (C) #36,37 implantation with
immediate loading. There was no fracture of resin restoration or problems with initial stability of implant because biting force was 30%

reduced.
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Fig. 5. Injection site on the basis of imaginary triangle with mouth
corner, tragus and angle of mandible. At injection site, clinician
must pay attention not to touch the periosteum of mandible and
try to inject only muscle.
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Fig. 6. Patient with class Ill maloc-
clusion and asymmetric appearance
who treated by BSSRO for skeletal
asymmetry. Asymmetrical appearance
is remained because management of
asymmetrical soft tissue was delayed

after surgery. In this case, bilateral in-
jection of 25 BU on masseter muscle
can show remarkable improvement
of asymmetrical appearance after 1

month.
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Fig. 7. (A) In this case, irritation on gingival former due to mesial tilting of #37,47 interferes the stability of implant. In this case, extraction
of #38,48 and uprighting of #37,47 with SAS screw can be tried. If movement of tooth is difficult due to biting force, application of
botulinum toxin can be considered. (B) 3 months after injection of bilateral masseter muscle and uprighting of #37,47 with SAS screw,
teeth were repositioned on proper site and biting focres on implants were reduced.

Table 1. Injection volume of botulinum toxin on masticatory muscle

- . Number of
Muscle Origin Insertion Dose L
Injection
Temporalis Temporal fossa Medial and anterior aspect of 5-25 BU 5
coronoid process of mandible
Masseter Anterior two thirds of zygomatic arch and Lateral surface of angle and lower 25-50 BU* B
zygomatic process of maxilla ramus of mandible
Medial pterygoid Deep head medial side of lateral pterygoid Medial aspect of angle of mandible 5-25BU 2-3
plate and fossa between medial and lateral
plates. Superficial head: tuberosity of maxilla
and pyramidal process of palatine bone
Lateral pterygoid  Upper head: infratempooral surface of Pterygoid fovea below condyloid 5-10 BU 1
sphenoid bone. process of mandible and TMJ
Lower head: lateral surface of lateral meniscus
pterygoid plate
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SUMMARY [APPLICATION TECHNIQUE OF
BOTULINUM TOXIN ON EACH MUSCLE]

ZEstep el L FARG oI FEY s 2
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T8 thedt o] Uiro] BB BAL A8 5

T‘ll‘

- gt (Jaw-closing muscles): temporalis, masseter,
medial pterygoid
« -2 (Jaw-opening muscles): suprahyoids, lateral
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pterygoid

« o)A FE A= 28 Sternocleidomastoid, trapezius,
paracervical musculature

« FRO} ol o A FER| = 28 frontalis, occipitalis,
procerus, corrugator
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(3) Table> EEol|A] JIEE= 522 HSE E<th
(4) ofo] AHE- Al FA|F L= FR1E oFo] £]ofli= Table scto]] Foi A Attt
(5) Table®] W82 o]35}7] #|Hof b ER12 7]5-5 & 4= lojof gt

3. Figure EE= Fig. LE= AREI
(1) Figure (line drawing)= 3 vhgoll -2 A& AHgshH 14l =|ofof gt
(2 AFRl9] 271 5% 7 inch (13% 18 c)E 543t FRJASIK| S ARgglet ARRlo|u BhAA 47 5ol Bte] QAAAN S o 4=
U=Z 7|e3te) W TR WA 2N E 11 Z93i)
(3) AR HH o= ARzl o] B st RAIE AR 7| Y3teh AURA &8 WA Aol #AZF A GEg oh 3 B9 A

82 Ut

(%) BT 27 o]Af2] AR o] Q= 7§ ofgtu]o} 521} o] Fof| Lubdl SRS 71 Y3k FESHY. (o: Fig. 1A, Fig. 1B).
(5) BB A 9185 =0 2 olgln|o} =x12 HEE B},

(6) A of| JE 2 2 H(Phrase)o|Ht E4H(sentence)2] FE| 2 7]&3tct,

(7) dul AR 9] 79 QA T ul&-S 7| 23]

oy

I

4. = oH

=EE s shalgo| X o} BA Al olm| LS el ATt
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