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Computer-aided Maxillofacial ablation and reconstruction Surgery

"Department of Oral and Maxillofacial Surgery, School of Dentistry, Chosun University
2Department of Orthodontics, School of Dentistry, Chosun University
"Seong-Yong Moon, D.D.S.,M.S.D., Ph.D., *Sung-Hoon Lim, D.D.S.,M.S.D., Ph.D.

Computer-aided surgery is popular and useful in the field of oral and maxillofacial surgery, because of the possibility of
simulation with a high accuracy. In all aspects of surgery, proper planning facilitates more predictable operative results, however
before the use of virtual planning, much of this relied on 2-dimensional (2-D) imaging for treatment planning on a 3-dimensional
(3-D) object and surgical trial and error. With real-time instrument positioning and clear anatomic identification, a computer-
assisted navigation system (CANS) is exceptionally helpful in maxillofacial surgery. These techniques enable performing precise
bony ablation and reconstruction, and also decrease surgical time and donor site defect.

Key words : Computer-aided surgery, Navigation surgery, Maxilloafacial ablation, Reconstruction surgery
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Fig. 1. Round radiolucency with ill-defined border between #43 and #45 was shown in panoramic view(A), buccal and lingual

cortical bone perforation was shown in 3D CT images(B).
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Fig. 2. Segmental mandibulectomy and necessitated bone graft reconstruction were outlined appropriately on the 3D models and mandible was
moved to guide contouring of the iliac crest(A), fabricate surgical guide for ablation and reconstruction(B)

Fig. 3. The harvested iliac crest segment was reconstructed and stabilized using 2.0-mm titanium plates and screws
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Fig. 4. Intraoperative navigation was used to assess the accuracy
of the maxillary and mandibular relationship
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ABSTRACT oo OO O OO OO OO OO OO OO PO PO OO PRT PR

Surgical Management of Obsructive Slepp Apnea Syndrom: latest tendency

Oral and Maxillofacial surgery, Department of Dentistry, Ajou University Hospital
Seung Il Song D.D.S., M.S.D., Ph.D., Ho Kyung Lee D.D.S.

Obstructive sleep apnea syndrom(OSAS) is defined by total or partial collapse of the upper airway during sleep. In the presence
of specific anatomic features, OSAS is potentially amenable to surgical treatment.

Initially, the only treatment available for these patients was a tracheotomy that bypassed the obstruction and resulted in a 100%
cure. However, this was not readily accepted by most patients, and surgical methods other than tracheotomy were developed to
successfully maintain adequate upper airway patency during sleep by comparing to postoperative polysomnography(AHI,RDI
etc).

In this paper, I would like to provide an overview of some of the multilevel surgical techniques available for treating OSAS as
well as the necessary preoperative considerations.

Key words : Obstructive sleep apnea syndrom, Surgical treatment, Level, Pharynx
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re _J.>i

52 57] 4Iths AL Oulsh|E TP, 2 Aol
L= O]9 Toret 4] WP S el A7l 7

HO
Aa HH =9 A& 35 (indication), o %
(prognosis), TS (complication), Eﬂ'd ]
(perioperative consideration) 5ol a4 =
1A oA =ofste] ok o U2 X & W ol KHOP
o] erobr 314} B},

I LS ¢

H2d +H FEEFF(0SAS)Y AAAQl 94
A & (surgical treatment)S A= A7|=
(upper airway)® 7]% A 3l (interfering
function)& 40714 ¢= W WA 4 7Fsgt
(collapsible) AXAE A|ASHES TIAR] E|ojof
sttt & 974 A& E&(objects of surgical

treatments)> Ao 25t wdlo] §li=(non-

collapsible) 7]%= ¥7Hairspace)& QEB} 7=
A airway resistance)S &4 FAAQ &7
4 (inspiratory effort)ollA &gt %l | 38

(airflow)o] FAIHES 517] §J5t Zlolp, 2 1

Hzk H2) 4 1 F5ES(0SAS)2 A=E $gt

+ 1ol gy o)ybd A (surgical advances)©]
Addew EI FHH Y 4 F(levels of

o

obstruction)©| TFeHA HilE|ar Q7] ohetA|
A& (multilevel treatment)7} Q&1L Q1 %
9] oJA} AH(preoperative decision making)
IR o]t o] 4

S 123 =&Y (Tale 1.)0] - L Q)

4Z(levels of obstruction)

1. 2 $20M HIMA| X2 2H(Level of
Obstruction :Nose)

oA A Z(multilevel treatment)+= B8 70
Y4 ¥ X (palate and tonsil), 3} 9 F
(hypopharynx) #915 3= 797 Wt s
ARk F H|EgY FaAd] tieiA= oo A
FolNE HiEo gow? v HM(nasal
obstruction) E3F HAA £H E55=(0SAS)9]
Hol(pathogenesis)oll £23F d&-g irh= A
T HuEt”. v Z(nasal alrway)LH =4
(bony), d&X(cartilaginous), &2 F541% <
ZZl(hypertrophied tissues)soll &3 H7} &

=
A
nn

Of
-

oW (symptomatic nasal airway blockage)
W% ] 8 (nasal breathing)o| Wl BhH= 2L
Aldgsh | e WO 2= Bl oY B4 229
A A 4 & (septal or bony intranasal
reconstruction), "¢ ££]¢] A A&(alar valve
or alar rim reconstruction) 123 BIZ}7)EA|
< (turbinectomy) 5°] Ak, H] A& (nasal
reconstruction)< AJ-5-E(success rate)©| HiL
A Eil gAo] §olsto] HHH U FEF

e

=

0]

r.?i' ol

(OSAS)©¢] H|#H|M(nasal obstruction)S =4t
2AA 8- ZQ3) 27 W o g oA Q) 31K
Tk H7H(nasal airway) $*&(corretion)$- &4 4
g 8 F5FF(0SAS) 0] /i E= A2 ofhH,
HHO| AfoA= YR &% FIF-ATF A
“*(apnea—hypopnea index:AHI)7} }3}=]= 7
$= BUEI QT Friedman® 507 v]#HA 3k}
o] XA A (prospective study)oll &JsHY,
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£ 72t EX

98%2] &Aool A

H] 33 (nasal breathing)©] Uo}
Age Z3Ro A&l
)ol

91 9] Ak 2~ vl 7 AF
(polysomnography) oA 66%2] EExfo|A o
gk qket 7jAE 2ol AsHA] Fshlon, 53
AHIOA = H3PF A9 gl5S & o 2 L3
26789 Hl

<
2
“(nasal surgery)$ $H-38 Aof|

A
=13
=

(sleep—related breathing disorders)S H7}st

Verses 2 dollAe et vls=gt Aulrl B iE]7]

=Sy, &, g F3ES(0SA9)9] A
7 Yo = Hleg(nasal surgery)S TS0 2 A]
YA 1 B-8(efficacy) HolA= AV o= L =+

Ut Blgs(nasal surgery)= A5 A7 E
% (CPAP)9 ¥ (pressure)2 &0]1, A-g¢H
(compliance)= o= Ao QAN G =3 2
H(single—level surgery)eh= SHAIES F4 79

ok g

2. Pl +=0Me HIMA| X2 2HH(Level
of Obstruction :Palate)

g T FEFZ(0SAS)2 <A 2| =7 W

TN $FE(palatal level) 9] & 2= LTI
AdFAd¥d & (uvulopalatopharyngo
plasty:UPPP), o] A7l 544 (LASER-
assisted uvulopalatoplasty.LAUP), EE=uiv
= (radiofrequency surgery of palate:RF
T dEHE 4 9<% (palatal
implant), F+7}¢-7] T ¥<& (uvulopalatal
flap:UPF)5°] Qith.

o] AN Fra(LAUP)S 1988 Kamami
7} ZEZ0|(snoring)Ht #HHMA +H FESF
(OSAS) &5 Wdez s (uvula)2t A7
(soft palate) ¥-9o] CO2 LASERE Z-&35lHA
A AR Z7|0l= $= FE0](snoring)
o A go HEstth7, o F FAHST H A
(retropalatal obstruction)of &J3t #2414 4

O{N

surgery),

604 | CHghx| 2ol AREIEIR] Ms2d H10S 2014

SES(0SAS) AU 4@ =(UPPP)
o] ti¢k(alternative) @& AIFFH 02 AREE|7] A
[y, o] e AF7IE M)A A (stiffen)
to] 719 7| E(retropalatal airway) 57+
SHHanteroposterior) &2 Y5l a2 FA ¢
3= 7Idsts 4ot HHY o FEEF
(OSAS)9] Zfollie WU 4582 Kol
A= AN, FZ0](snoring) BALA= Ht =
2 4EEo] HaEal glow AN T s
(UPPP)ol Wl aste] H5E=7F @7] o (less
invasive) Sh = dbAl B] -8 | B Ea Qo

IFA] Z(RF surgery)~ 2ot @ 532 A&7
WS T9kIH % 19984 &x-24 150} A7

Lo fo -1n

O

H(temperature—controlled radiofrequency
volumetric tissue reduction: RFVTR or
somnoplasty)©| &5 &7)Elo] ARESL7| AJ2FsHA
o dxAo] ew-z4d uFu J&RFVIR)=
2 £34 FZol(habitual snoring)oll A=A
Rom? o] A Aitol| A LASER A&l H]sf
27t Yo B} obdEh FFol(snoring) A
go BT ARYOR BRFY T 45
(palatal level) 9] &S5 AlgHA 02 ARSI Q)
t}, A$-Z(indication)S ol AL A T4
(LAUP)#} v|<sshy, 1 7118 92 a3Hthermal
effect) @ HHE 4=Z(scar contracture)¥} 442
(fibrosis) & &l T7AF-$17F B4sHA FAA 74
S(regropalatal) 92} 7+ S5 A= Aot
A& Aibe oA Fr&(LAUP) I vRRb7HA]
2 {4 +H FIEF(0SAS) ] HS-Hrk= I

o](snoring) A4 Hr} 2 AJ5-80] %
Rom 53| Fr(mild)e HH4d +H F2535
(OSAS)Al A77H(soft palate)oll Aleh= T
Al B (single—stage approach)o2+= 11 &3t
7FHERE §lo] FHEA = d=tb. ) &=
Y& (palatal implant)& 7FeHsfal, =4xnk3|s) €

oA AlaE 4= Ql=(office—based procedure)

FLl

M of

E Al
ha




disruptive snoring) S A| ;\}&g}q =il
T+ e AR RFE 45 (scar
contracture) §oto] A7 FHE WWstA
(stiffening) st= AAE 7|Heoh?. =& W
(pillar implant procedure)2 F & 7]
(applicator) & AR&st AT-7H(soft palate) HH
HE Hshy, 7]9t2] E(applicator tip) 97t A
ZA] 23] AJRHEL Lo A A F] YR =R Felste] o
ZHETF A4l (soft palate) S $-3](bypass)dHA|
A2 Folgof gt L AZHE(palatal
implant)= & 370E AHatH, Fofsfof & Al
2 AEHETL 7HFA ARt 77kl of gtk Alo|
o 3719] ASHEZ THA & 7134 77kof gtk
Aolct, W 2~3mm FEE| 7HFo] FHHY, <=
T A N Bk ARl ASE(subjective
success) 89.4% 74 R1E7|%= 3}l 4H A
El(snore levels) U FE&-A3EZ AAHI) 2] 74
A At HaE7) e shleh?, shRIRE 1| o A
717t 71} A ek oo Holw| 53] itk
A 2 &(multilevel treatment)’} A3t +
(group)ollA] @Y A HE(single—treatment)® A|
3y 7 goll= 871 o vl A =2 Adgo] il
g7 % AT, AAs #2 A8 (proper
selection criteria) 44 o JETEZ)]
Hl-&(7E 200 $ o e A= ] AAAl =83
AR o] & 4= & Aot AT
=(UPPP)2 #Hdd +8 735 (OSAS)OM =
=0°|(snoring) EAIA Ads= TEF 7H B
T sF(palatal level)9] X% &2 dHA
gk, 19649 Ikematsus 5 o3
(habitual snorers) S ZARH Al 91%9)4
T9l%(oropharyngeal)e] 7|7} ¢ #|
(soft palate)®] do|7} Hrh & 11AS & 4= UL
o|F B O E FE0|(snoring) 9] T4 74 24l

\-J

T FE(palatal folds)olyt +7i<=(uvula) F
9] H=dHexcessive) RS AAsH: =S
TR, 0]F 1980 2719l Fujita 57
Simmons™-gol 23} th52}E]7] A2FsHlaL, :rL7H
SN FAEEE(UPPP)olgt st
#HAl(oropharyngeal obstruction)?|2k=
Ikematsu®¢} s ou, Xt 34 J
AE el Gl (uvula) AAQloE HEA - o}
Lo & 44 =« (tonsﬂlectomy and
adenoidectomy)< AU S¢FH(lateral
pharyngeal wa" oAl A-17}(soft palate)E wet
8oA 15mm F&= F7HQ] Hut dAE dl= HFH
T WS Aljkslr] Alsklnh Sk At w
2} choFet & (surgical technique)©] J2nk
TN FAAEE(UPPP) 9 712 H3(basic
goal)2 77 Zo] #ra(shorten the palate) %
o= g3t T 7= F7F & H(widen the
posterior airway space)® 2T}, Ail= w24
TH FEFF(0SAS) v i%ol(snoring) 3219
ALY 0] HolA e F S0 HAENSE
Boug ow QAu, 2w
(polysomnography) oAl East A3 7iAd 2
I7h 2 = 41%0014 66% ] AUA] eFokehar
A A dek P AT B = (UPPP)
A7 (soft palate) $-=(level) 01]/44 F0)719,
3ol (hypopharyngeal) 2} 52| 7| A (base of
tongue) 59 #HM(obstruction)e] A&z A5}
A= Gt &, Y] b= o 79 o HA
(obstructlon o] Yet7]|o] ©5 & (single-
surgery) 2w L 37} 12| FA= ekl Hilk
g, vt % A ¥ 7F(presurgical
A+ A F2 B = (soft
palate/tonsil)of| =5 ﬁ%l*“(obstruction)ﬂ 7
ol lojAl= H4lid H FEEF(0SAS) =9
48E°] 90% L2 et °5_:11 A Q)71 A

o Z(indication) S Z53| 1esto] AgHA o= A}

f_IZiF

:|7_
2o
- .
% 4

evaluation)A]

CHEHR| TFOI ARSI R| HM|s2H HM10Z 2014 | 605




Korean Dental Association

St Al s4lo] F 4= QUep, QefjolA] =
anpH st A5 AYsts w4 ¢ (office—based
procedure) 74=—7 <& (uvulopalatal
flap:UPF)> 4 + 7f (soft palate)E % 1L
(shorten), || 2 A|(tighten)dto] 715
(retropatatal) A71%= WA (upper airway
patency)< S7H1717] S1al AldE, &, 4
(uvula)E A9 Al7]i(repositioning), M3t
A A(stabilization) F17/HF¢(retropatatal) 7|
T 372 "Waa=tl, 977H(soft palate)E WM
St A 8h=(stiffen) 92 7 AEHE A9
(palatal implants) R BI}A O] X|= Ghoba]™”
508 AYs}7] Hth= thE 7. Ax4] st
sto Aldiel= 74-9-7F Wt Powellol| 2lsf AJ2F9
o] <412 UPPPE} vI:g sffetd Anpr} vep

A9t 24 & EZ(postoperative pain)©] A1, ¢

b

()Y

ol FH| 274 (velopharyngeal insufficiency)©]
Uehe 7hsAdol BlwA wow o5t QIR &
A= Aoy HugEa o, ZAA(in
literature) B ©7|7Kshort—term) o9+ 4
& 3~1271¥% 52%0°A 100%717k0] S4F 7iAl0]
UreRd A5 Akt QIek . 50%01% AHIZE 24
sh= A2l A= 69.9%% UERGAL, £ &
AHIE= 72 A7 203) mjvke = vt} o]d
= W7t A= st A At gAeE
717Hlong—term) 72t A= 1L AR} Ao

Atk JasonsS 2719] 64%2] Au-E0] 43
AL0] 4~8 T o= 48%7HA] 11 AdFEO] 1Hh
Hugk vp oieb?, weba 4717Hlong—term)
& & 7 TS Ad(relapse) o F-E s}

Lo glolH Fasteh 3 4 ik

P

\ l

Fﬁﬂ%oﬁ,[ﬂ?‘l
4y M ¢
i}

3. SI2IF +FEAML] HiAA| X2 BHH (Level
of Obstruction :Hypopharynx)

gt ¢l & (hypopharynx) F 9 ¢ d A

606 | CHghx|ZHo|AREIEIR] Mis2d H103 2014

(obstruction)& sl dsl=tl= 3] F9lof A=
27} 89| 7|4 +=&(tongue procedure and
base of tongue surgery), A& d4H(hyoid
suspension) 59 WHo| St} Fof k= =4
(tongue procedures) dtetE(mandible)t 4
oF(maxilla)s E34oh= Fwt A0 AldYet=
A= QA oohH =& (maxillofacial surgery)
ojef& 74l thE AxA &3 AlYstAY d=0
2 AgYste, g o] weh ookt s4)o] Sith
go]HE o] &3 & HA&(LASER midline
o =i R g
(retroglossal area) HM(obstruction)= &°|+=
o] -85k, AT (UPPP) T o] A
Yt Aol Kt o] ot At BaE oy,
SHAE 243 £d(postoperative bleeding),
g5 (odynophagia), #32] ¥ (alterations
in speech) 53} 22 S| WA 7Hssh7]od &
Y o] AREEAE ¥ Y, E=-2E n

5 7] AR AW (temperature—controlled

glossectomy:LMG)<

radiofrequency tongue base reduction) Al
5]9] SHFELY] Ml (retroglossal obstruction)<
=0]7] ol AHEEY. AHFeRE §9 5%
(tongue abscess), F+F oy T3 HYF
(ulceration)= &R UAA F35(temporary
pain)o| HiE3l ey 27|19 Ato|x= AHIZE
39.6/hrolAl 17.9/hro& 7jXgo] VehgAgt 2
717¢ A3 B2 (long-term follow—up)Al o=
AHI7} 28.7/hr2 thA AHkrelapse)dsh= A
HAoPY o] &A1& ©xor AMESls A B
o 2 O el Fhkete] Ry og Ajgsh=
B57F gt o] 242 AR S QY P
aEsto] 27HAQ1 Aas Aldshs 497 B,
2 H 3§ HA % (partial resection of the
tongue)< 19921 Woodson I} Fujitaol 23l A
- AL FAEARIFS=(UPPP) o] Aufigh
RS o= sy ARl Al 27] ©




717ke] A EIR 1292) BREA T5%71] B

D7 = gk, RE & HA| £ (partial
resection of the tongue) TtE +& &

(minimally invasive tongue base surgery)?]
H|3l] Lol (oropharyngeal)& 43| Wsle Al
2] o] (physiological) EXo| Q1710 AEEo| v
WA o A7|7ke| Zip WA o= Fogh o &
Bk A 23t B v iop? siA|eE E
AlZ(lingular arteries and nerves)®l £4F
S S z?Sé(bleedmg) 7hs/dol w11, 7|
Al(airway) & 4o 4= A= 7Fe A= HwA =
of A &3] AMEEA= ¢l Qlvh A= d
(hyoid suspension)< A&(hyoid bone)&
© & YA(anterior traction) e v Tt

Hale A2 B %

R4

S

o i
uy 4=

r{nm

=

(retrolingual space)<
A A& (thyroid cartilage)? AHH H A
F T AL
(permanent sutures)C2H 7A11s| FA|7} &
A st A= A sf v
(anteroinferiorly) &2 A *](repositioned)A|
711, ol= 9] 7|* % (base of tongue)”7} THS
2 o]5(posterior movement)dh= & Bolsct
2 A&9] 3P o] F(inferior displacement) &
A& 9l 7K(incidental effect)2 ¥&A Ut &
SZEol A A OSAS &z F AdA
(macroglossia) @] 40| $l= &9 £-$71 7H =
a3t g M(obstruction) 7td 3¢ F=2 #-gHct
® AH A4 (hyoid suspension) thtA| HAY
(multilevel obstruction)©] 3= 2HAke] & A
2% (single-modality treatment)2.2+= G317}
At @9 3(single procedure) 08 AEES
K vlof| b= 17% o)A 78% 7HA|olck v}
225 ATE A7) Qeii= o2 FHAE L (other
areas of obstruction)& A|&& 4 = F7149l
W (additional procedures)?] QFHL, &

% EZ(postoperative pain)& UPPPO] H|3}o]

h
3 o
U’.?l’.

(superior margin)<

(hyoid bone)&

it

MZE Wk

(potential complications)e 2 &= &

A A, A I

ofN ofX

(hematoma formation), 7|=W &% (bleeding
into the airway) ¥4A|% <18} J—‘?:’r(dysphagia)
ol ik, gake 39lo] wale] Aol glrhe A4

&5 A7 oF SHe MARZE 9 4= ek,
4. AetH 2& (Maxillofacial Surgery)

ofel 4=<&x(maxillofacial surgery) %A tiet
A A &E(multilevel treatment)?] ¢+ FEo|x|qt
o] %A $&(soft tissue surgery)Sd 15
S 317] gt A=2] ~&(bone surgery) 2 Utz &
Foto] Agstaz gt HHY +H FEFE
(OSAS) A7E 3t ¢
surgery) 2 &= ©°| & % & (genioglossus
advancement)® A s o A X &

(maxillomandibular advancement)7} Qltt. ©]

ot 4<x(maxillofacial

A (genioglossus muscle) H3E2Q 1F 24
(pharyngeal dilator muscle) 2.2 o] L]
W 7 4 (collapse) 74 § 3o o & # A
(hypopharyngeal obstruction)o] ¥A§s}7] 4
t}, o]F A <(genioglossus advancement)2
o] A  (genioglossus m.)¥ o] 4 &
(geniohyoid m.)%] H2Hattachment)F$I%l
o}o] o]X AH(genial tubercle)= AAMFE HoF
o] & A © % (rectangular mandibular
osteotomy)e &8l A ol FAI7l= Aol B}
oFZ9] AAMtY HeFe] XZHrectangular piece
of bone)2 &89] &
A2 AR A3l (advanced), Ao (rotated)
A HZ o]F(prevent retraction)dh= A< 2t
=t & dHS FY3K(stabilization)A17]17] 3l
AR 11A817| = sich olof ulgl Hzby o]t
(genioglossus m,)%= o2 TAA sRRIF £
s7ro] WOl A Het

" rH rlo

2(muscular attachment)

(hypopharyngeal area)®]
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£ 72t EX

B0 2 7)o & o] X A A % (genioglossus

advancement)¥ HEo] A4F A A& (hyoid
advancement) = 70| Algol= A7} Wttt =,
A& (hyoid bone)?] o & 2

muscular attachment)& B12|(release)d}to] b
of ) F-9lof| BRdstAY LAkR st} slelF
HA(hypopharyngeal obstruction)< 7HAA]7]
7|1 stlaL, Fof o] Al HF AE9 A
(superior border of the thyroid cartilage)?]
sk o E HYPET|E ST, A5 &
5 9P AlS ARl(lateral cephalogram)
A} 3 9] 7]1AF(base of tongue) TF(level)ollA
10mm ulgte] F2 vk 7%= F7Hposterior
airspace)©| S+ 7%, sheraat IAHATEY] A
(mandible—to—thyroid distance)7} 20mm ©]A4
2 3s, ek =

[¢]

HOl(inferior

A A B = (mandibular

deficiency)el 9l A Y #® o T A A A

(nasopharyngoscopy) & 7|A%7} &%
Adide] Qe A4S soltk?, 2 v e 3
(American Academy of Sleep Medicine:
AASM)eIA= H2d 1 F2FF(0SAS) 9] &)t
A z& HiQHpractice parameters)oE o|F
HXl&(genioglossus advancement) |y A& A
Zl<(hyoid advancement)©] that ¢1go] gick of
Al thtA| 2 &(multilevel or stepwise surgery)
WS xRt =, AR eE
(UPPP) 2] X527} Aufjgt A7 =(upper airway)2]
thokst HE (multiple sites)o] FolAl o] 4L
2h 53] olz|gk o aiEslof gtk o]f A
Zl&(genioglossus advancement)® ©H=0 2 Af
§o17] Hrhs ok e HH-8-ske] ARGk Y
o] Hr} t - A st MX&(maxilloman
dibular advancement) #H2j4 +H F385

(OSAS)9] ¢34 A= "W (surgical procedure)

Table 1. Surgical options for treatment of Obstructive Slppe Apnea Syndrom(0SAS)®

Level of obstruction

Soft tissue surgery

Hard tissue surgery

Nasal reconstruction
bony
Nose cartilaginous
hypertropied tissue
Turbinectomy

Maxillomandibular advancement

Uvulopalatopharyngoplasty(UPPP) LASER-assisted

uvulopalatoplasty(LAUP)
Radiofrequency surgery of
Palate dioffeq y surgery
palate(RF surgery)
Palatal implant

Uvulopalatal flap(UPF)

Tongue surgery
tongue base reduction
Hypopharynx tongue base resection
Hyoid suspension

(or Hyoid advancement)

Maxillomandibular advancement

Maxillomandibular advancement
Genioglossus advancement
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B A 292 4 ¢ i eten, ot o

Eﬂdﬂ‘é ¥ FEEF(OSAS) ﬂx}?"ﬂ’ﬂ ‘3}~ HE
A oA Xli“o}@ medical and surgical
interventions)ol Aufet B A = o e
Holtp? &2 AAlnk(general anesthesia)
2 A9 6} w - H] 7] 3 4+ B (nasotracheal
intubation)¥ A2 Le Fort I 8 G&
(osteotomy) stk ¥FA stetA| A & =4
@4 & (bilateral sagittal split ramus
osteotomy:BSSRO)& A& F&5EHE T
(titanium plates)s 22 A I A (rigid
fixation)gtct, AAsH WdHproper occlusion)
st sly] 98] obxHHarch bars)y YAHanchor
screws)E ©]&3%t °t7t 1A (intermaxillary
fixation:IMF)0] =& F 288 4= 9t} =& &
(postoperative)o|%= W (occlusion)S FA8}H7]
{3l oFAvHarch bars)E AMESH= 4% QAL o
HBEO AZEYUE(dental splints)E o|&sto] gt
S Gttt HA k= %F(degree of advance
ment)-Z AT GEAGE EE 10~12m A3
(advancement)©] o]0l A|&=E ALsk= %97}
go? A sket A & (maxillomandibular
advancement)®] =4 (modification)® &4l
oheret whRo] A lek AwlA H3Kcosmetic
alteration)& #43Hminimize)dt7] Y3l AW 4|

4@ 28 F A d % (anterior subapical

Table 2. Indications for maxillomandibular advancement

segmental osteotomy:ASO)S HYsh= ¢4 H
sAlo] AREZ|& sk & Ale(distraction
osteogenesis)o|W?, A7} & o]Al&(autologous
bone grafting) o] ARE-E7]|% SHcp? | AF et A
% (maxillomandibular advancement)
(skeletal framework)S =2Ao]al

(suprahyoid musculature)¥ 7H

rlo
o (L T
r

o (L D o U o N

+

oE o~
o Mt e nx

T

oN

(velopharyngeal musculature)2] 714 %=
Al A G < % (oropharynx), 3o} ¢l
(hypopharynx) 18]l 4% H|l%(nasophar
ynx) 2] 57k S 7= AE= e, ol 4
T ABARl AEEE B o5 & £35-
A3E A4(AHD7} 87% 744 2stecks Aakrt
HAE7 & P, A5 ofd dtlld 90% 7t
A HuE7|= sh=t, 59 7|¥(definition of
surgical success)2& F31& AAs=A]e w}
gt thh Apolsith, AHIZF 20m|Rho] il ZhAgo

50% o2l 95 duoletal Bt Liss A+
o o5}, 95% AR AFZl AulE Riush|e
st E3E Af ket Azl<(maxillomandibular
advancement)? ¥ HE wEF &4 (meta-
analysis)oll 9JsHH AHIZ} 20012kl Zhasgh 78]—?4:
80~90% 7HA|ekar H3EE A+t Ayt QIodeh”,
H Waite52 & & 3 %ﬂoﬂxl—r(Respwatory
Disturbance index:RDIE 7]&2& 10 u|qtol
A5 4eoz olstelar, 23759 Hatoll A 65%2
ABTES RIsIY) Riley 52 ¢tollAE= OSAS

¢

-|-‘

First surgical option

Second surgery

Severe OSAS®

(especially with minimally redundant palate)
Retrognathia or facial skeletal deficiency
Morbid obesity

Adequate health to undergo surgery

Failed previous surgical procedures

OSAS®: Obstructive sleep apnea syndrom
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ﬁx}«] = % 98% o =2 AeES Halskel=t, Z3(bleeding)o] = o UL, FH o} 24

712 u T 35N A S (postoperative (surroundlng dental)©] AR d
RDI)7} 4% A(preoperative) ol B3| 50% 743} (neurovascular) 18 1 A4 F+x
A} 20018k2 W27k H9-2 AolstaP?, o|gx (musculoskeletal structures)o] £A4F0] dojd
I A= AE 7|15 AA(definition of surgical o . == F(postoperative)ol o] s £ARS
success)ol W} oA gEAT oA 5 B %(malocclusmn)—i uehe = sl o
(multilevel surgery)dl <3t A F F7¢ AlZo] z|oft =1 2|2 A)9] 7474 (dental or
(pharyngeal airway) ¥ 3} 9 & & 7t perioral anesthesia) g% ¥/ (hematoma
(hypopharyngeal airway)®| 7j4lo] o]Foix|= formation), T7H(palate)®] FE A I A}
s&(Figure 1, 2.)0|22 Z¥bAQl oJAF AiM= o} (avascular necrosis) 181 2Fsf7l sjete] &4
£ o] vlgl =2 AeEe| B St} & (mandibular weakening resulting in
% 3 (intraoperative complications) 2.2+ fracture)o] WA 7Hs38it}, E3 o= A% 7| B

Postoperative X-ray

Preoperative CT Postoperative CT

Fig. 2. Changes at Level of palate and hypopharynx : sagittal view in cone-beam computed
tomogram(CBCT)
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W3 (serious complications) 22 o]oj& 4= gl7]
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n facial appearance)+ YRFH O Y o
—‘uj‘ St oAM= A7 fﬂ = Al (serious
drawback)2 §7F4 £ Qo 4
intervention) At thek HUSH

]

facial examination)& HIEA] Q.

H(prior to

Hﬂi ﬂH>

A(thorough
e

[0

I, 29%

HHd +H FEES(0SAS)EALS] oJut4 &7
(surgical treatment)2% ThoFsl BHEC] Ql1
g WO ARl of 2] QIAES AL sljA] AdEisfjof
st &, e gl ¢ FEES(0SAS) S =
Aale=d 9lo] HEZF A & (non-surgical
treatment)®] £ WA =<k (alternative
chance)ol 2 4 3719, SAH(OSAS)9| 47|

(subjective), 21 (objective) 4

’

N2 (severity)

2 3% o]4Hanatomic abnormality) H=2}
ATAA AASE &M (surgical procedure)S Al
ggflof gtry, & WHE FA7EA] WHE ARE
(single—level)sl=A], o8] & WS T8I
Arg-(multi—level) Sk=A]of| whe} theFsi, 1 o &
T 424 dEY, Fa% JAE gdA HA
(multilevel obstruction)®] = 9o+ thtA
A& (multilevel treatment) Wio] 71 ¥t
= Aoy, o= @A FA(0SAS)S A7
(severity)=& 7|Eo 29 Frlsj|A= e Hx
ZET(mild to moderate)d] A= ZQ

|

N

> O oox

—_

BZA 2 &(non—-surgical treatment)&
7] Ao ohtA 34 A &(multilevel surgical
treatment) WS A4 0& adsjof gt HE
oA X & (multilevel treatment)dH-E A2
O 7 Z2 A 71 AFAIRE, o R AEH A
T AiNevidence—based data)E o|of7tchd, i
7f Exfol dh= XA 9] A& W (optimal surgical

intervention)S AAIE = Q1S Flo|t},
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Esthetic and functional surgery and reconstruction after oral cancer ablation

Department of oral and maxillofacial surgery, College of medicine, University of Ulsan
Kang-Min Ahn, D.D.S.,M.S.D., PhD.

Oral cancer ablation surgery results in tissue defects with functional loss. Accompanying neck dissection results in facial nerve
weakness and dysmorphic changes. To minimize the complications after oral cancer surgery, accurate dissection without
damaging facial nerve and vital structures are mandatory. Marginal mandibular branch of facial nerve should be dissected or
contained in the superficial layer of deep cervical fascia to minimized facial palsy after operation. Reconstruction after cancer
ablations is routine procedures and free flap reconstruction is the most commonly used. Radial forearm free flap is the most
versatile flap to reconstruct soft tissue defects and it is easy to design according to the defect size and shape. However, donor site
scar and secondary skin graft from thigh result in unesthetic and cumbersome wounds. Double layered collagen graft in the donor
site could reduce secondary donor site for skin graft. In conclusion, oral and maxillofacial surgeon should know the exact anatomy
of the face and neck during neck dissection. Radial forearm free flap is most versatile flap for soft tissue reconstruction and double
collagen graft can reduce postoperative scar and there is no need for secondary skin graft.

Key words : oral cancer, reconstruction, facial nerve, forearm free flap, collagen, graft
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Fig. 1. Dissected superficial layer of deep cervical fascia. Marginal
branch of the facial nerve is embedded in this layer.

Fig. 2. Dissected facial nerve with arrow marking.
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Fig. 3. Squamous cell carcinoma of the left tongue lateral Fig. 4. Partial glossectomy of squamous cell carcinoma of the
surface. tongue

Fig. 6. Suture of the radial forearm free flap to the lateral
surface of the tongue.

Fig. 7. Intraoral photograph at 3 months after operation Fig. 8. Facial frontal photograph showing
showing adequate volume of the reconstruction. symmetric facial muscle expression.
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Fig. 9. Elevated radial forearm free flap and donor site.

Fig. 11. Graft of the Terudermis® collagen over the first layer.

Fig. 10. Graft of the Matriderm® at the donor site of the
radial forearm free flap.

Fig. 12. Tie-over dressing using sponge and multiple tagging
suture.

Fig. 13. Dry dressing of the forearm donor site at 7 days

after operation.
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Fig. 14. Postoperative 1 month photograph showing epidermal
growth from the periphery.




Fig. 15. Postoperative 3 month photograph showing decreased
area of the forearm donor site.
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Facial asymmetry: Critical element of clinical successful treatment

Department of Oral & Maxillofacial Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine
Jongrak Hong, D.D.S., M.S.D., Ph.D.

The facial asymmetries include maxillary, mandibular, and chin asymmetries, although the most common deformity is primarily
in the mandible. Common causes of this type of asymmetry can include asymmetric growth of the condyle or the mandible. In
these patients, the location of the Me would be deviated to the shorter side because of the asymmetric growth of the mandible, and,
commonly, the maxillary occlusal plane would be tilted toward the deviated side because the maxilla likely grows asymmetrically
according to the pattern of asymmetric mandibular growth. Three-dimensional CT images are ideal for evaluating the size and
location of anatomic structures, and such reconstructed images allow the use of software that can show anatomic structures from
numerous angles, allowing actual measurements of distances and angles without problems of magnification, distortion, or
superimposition caused by 2-dimensional imaging. In the present study using 3D-CT imaging, the 8 parameters, including
measurements of the upper midline deviation, maxillary canting in the canine and first molar regions, width of the upper arch,
width of the mandible at the Go, vertical length of the ramus, inclination of the ramus, and deviation of the Me were easily
measured. The dentition should be orthodontically decompensated and dental midline should ensure incisor midlines positioned in
the midline of each jaw before surgical correction. Surgical correction could be considered such as canting or yawing correction in
the frontal or horizontal aspect, respectively.

Key words : facial asymmetry, orthognathic surgery, orthodontic treatment
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Arch Rotation)

(Occl Plane Angle)

Fig 1. Asymmetries of jaw consist of cant (frontal plane) and yaw (horizontal part).

Fig 2. The FH plane is the most appropriate horizontal reference plane in evaluation of occlusal
cant on 3D-CT21. Three dimensional analysis for facial asymmetries includes upper midline
deviation, maxilla canting (canine, first molar mesial cusp), arch form discrepancy, Go to
midsagittal plane, ramus height, frontal ramus inclination, and Me deviation.

stotE, B E(symphysis) Q] Al #2002 Fil 2} 0]al subtype 22 WA FARE FHIRE 49 2t
2] A vkl ofof w=H Type [ € 7} Ie, Ile, Ilc, IVe & B-H31sich Efz Type C
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A g
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Type I
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Type Ic

Type I
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Type lic

Type III
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Type lllc
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/
/

Fig 3. Reyneke s classification of facial asymmetry. Three trapezoids mean maxilla, mandible, and chin, respectively.

Type IV Type IVc

Type C
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Table 1. Plan of surgical treatment according to Reyneke' s classification of facial asymmetry

Type of asymmetry Genioplasty Mandibular Surgery Maxillary surgery

| Yes - -

[ - Yes -

Il Yes Yes -

vV Yes Yes Yes

Ic Yes Yes Yes

lic - Yes Yes

lllc Yes Yes Yes

IVe Yes Yes Yes

C - Yes Yes
IV, QHHHLHAS 0] 12| W 71871 retelh R SelA] g A Q1A 5
£ u faol, 4mole] agd 718715 7}
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Fig 4. Intraoral photography of compensation in oral cavity of facial asymmetry. Upper & lower right teeth were
inclined to midline for compensation of asymmetry of jaws. The dentition should be orthodontically decompensated
and dental midline should ensure incisor midlines positioned in the midline of each jaw.

Fig 5. Intraoral photography of decompensation achieved by pre-operative orthodontic treatment. Upper & lower right
teeth have similar buccal torque and archs were wider than initial visit. Decompensated archs enable to correct
transverse jaw asymmetry or laterognathism.
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Fig 6. Comparison pre-operative simulative surgery and post-operative virtual surgery. Upper row is volume rendering images of pre-
operative 3D-CT. Middle row is simulated surgery on the software. Lower row is cephalometric PA of pre-operation and post-operation.
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mTitle : ADA Annual Meeting

« Session Description : More than 30,000 dentists
and dental professionals
will attend, 300
continuing education
courses, 600 exhibits.
This is the largest dental
meeting in the U.S.

« Sponsor : American Dental Association

« Event Dates : 10/9/2014 thru 10/14/2014

« Location : Henry B. Gonzalez Convention

Center

« City : San Antonio

« State : TX

« Country : USA

« Exhibits : Y

« Booths/Tables : 600

« Contact : To be determined

« Website : http://www.ada.org/session/

mTitle : ADA 155th Annual Session

« Sponsor : American Dental Association

« Event Dates : 10/9/2014 thru 10/12/2014

« City : San Antonio

« State : TX

« Country : USA

« Exhibits : Y

« Contact : Ms. Glynis Wilkins

« Organization : American Dental Association

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2500

« Fax : (312) 440-7494

« E-Mail : online@ada.org

« Internet Site : www.ada.org

m Title : Congress of CIS (Post- Soviet
countries) Stomotologists & V

« Sponsor : Armenian Dental Association

« Event Dates : 10/15/2014 thru 10/17/2014

« City : Yerevan

« Country : Armenia

« Exhibits : N

« Contact : To be determined

« Email : ashot@ligadent.am

m Title : Digital Dentistry Show

« Event Dates : 10/16/2014 thru 10/18/2014
« City : Milan

« Country : Italy

« Exhibits : N

« Contact : To be determined

« Website : www.digitaldentistryshow.com

« Email : info@digitaldentistryshow.com

mTitle : 146th Annual Meeting

« Sponsor : Sixth District Dental Society

« Event Dates : 10/16/2014 thru 10/17/2014

« Location : Owego Treadway

« City : Owego

«State : NY

« Country : USA

« Exhibits : Y

« Contact : Ms. Nicole Bruster Click on the
contact name for additional
information

« Website : www.6dds.org

« Email : sdds@stny.rr.com

mTitle : DenTech China 2014
« Event Dates : 10/22/2014 thru 10/25/2014

« Location : Shanghai World Expo Exhibition
and Convention Center

« City : Shanghai

« Country : China

« Exhibits : Y

« Contact : To be determined

« Website : http://www.dentech.com.cn/
index.php?lang=en

« Email : sandra.shen@ubm.com

November

mTitle : Council on Scientific Affairs (CSA)

« Event Dates : 11/3/2014 thru 11/5/2014

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Jessie Elie

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2527

« Fax : (312) 440-2536

« Internet Site : www.ada.org

mTitle : Council on Dental Education and
Licensure (CDEL)

« Event Dates : 11/6/2014 thru 11/7/2014

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Esperanza Gonzalez

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2678
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« Phone : (312) 440-2698
« Fax : (312) 440-7494

« Internet Site : www.ada.org

mTitle : MDA House of Delegates

« Sponsor : Missouri Dental Association
« Event Dates : 11/7/2014 thru 11/8/2014
« Location : Capitol Plaza Hotel

« City : Jefferson City

« State : MO

« Country : USA

« Exhibits : N

« Contact : Ms. Mandy Lewis

« Website : www.modental.org

« Email : mandy@modental.org

m Title : Mid-Continent Dental Congress
Convention

« Sponsor : Greater St Louis Dental Society

« Event Dates : 11/13/2014 thru 11/14/2014

« Location : One Convention Center Plaza

« City : St. Charles

« State : MO

« Country : USA

« Exhibits : Y

« Booths/Tables : 100

« Contact : Ms. Laura Breeden

« Website : www.gslds.org

« Email : laura@gslds.org

mTitle : In Session

« Sponsor : Wisconsin Dental Association

« Event Dates : 11/13/2014 thru 11/15/2014
« Location : Wisconsin Center

« City : Milwaukee

« State : WI

« Country : USA

« Exhibits : Y

« Booths/Tables : 120

« Contact : Ms. Lani Becker
« Website : www.wda.org

«Email : Ibecker@wda.org

mTitle : Council on Dental Benefit Programs
(cpBP)

«Event Dates : 11/13/2014 thru 11/14/2014

« City : Chicago

«State : IL

« Country : USA

« Exhibits : N

« Contact : Ms. Anna Hudson

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2678
« Phone : (312) 440-2759
«Fax : (312) 440-7494

« Internet Site : www.ada.org

m Title : Council on Dental Practice (CDP)
«Event Dates : 11/21/2014 thru 11/22/2014
« City : Chicago
«State : IL
« Country : USA
« Exhibits : N
« Contact : Ms. GraceAnn Pastorelli
« Address : 211 East Chicago Avenue
« City, State, Postal Code : Chicago, IL 60611-

2678
«Phone : (312) 440-2882
«Fax : (312) 440-7494

« Internet Site : www.ada.org

December

mTitle : Vietnam Dental 2014- International
Dental Scientific Exhibition

« Session Description : dental practice, dental
laboratory and infection
control, maintenance and
services information

« Event Dates : 12/3/2014 thru 12/5/2014

« Location : Hanoi International Center for

Exhibition

« City : Hanoi City

« Country : Vietnam

« Exhibits : Y

« Contact : To be determined

» Website : www.medipharmexpo.com

« Email : minhchauvinexad @gmail.com

m Title : Board of Trustees (BOT) Meeting
« Sponsor : Administrative Services

- Event Dates : 12/7/2014 thru 12/9/2014
« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Booths/Tables : 0

« Contact : Ms. Michelle Kruse

« Organization : Administrative Services
» Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL

mTitle : Institute for Diversity in Leadership

« Sponsor : Membership and Dental Society
Services

« Event Dates : 12/8/2014 thru 12/9/2014

« Location : ADA Headquarters

« City : Chicago
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« State : IL
« Country : USA
« Exhibits : N

« Contact : Ms. Stephanie Starsiak

m Title : Council on Ethics, Bylaws and Judicial
Affairs (CEBJA)

« Sponsor : Legal

« Event Dates : 12/12/2014 thru 12/13/2014

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Mr. Earl Sewell

« Organization : Legal

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2678
« Phone : (312) 440-2499
« Fax : (312) 440-7494

« Internet Site : www.ada.org

uTitle : President Elect's Conference

« Sponsor : Membership and Dental Society
Services

« Event Dates : 1/11/2015 thru 1/13/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact : Mr. Ron Polaniecki

« Organization : Membership and Dental Society

Services
« Address : 211 East Chicago Avenue
« City, State, Postal Code : Chicago, IL 60611

« Phone : (312) 440-2599
« Fax : (312) 440-2883
« E-Mail : polanieckir@ada.org

« Internet Site : www.ada.org

mTitle : Council on Access, Prevention and
Interprofessional Relations (CAPIR)

« Event Dates : 1/15/2015 thru 1/17/2015

« City : Chicago

« State : IL

« Country : USA

« Exhibits: N

« Contact : Ms. Amy Radosevich

« Email : Radosevicha@ada.org

mTitle : 21st Anniversary Meeting of the St.
Bart Dental Association

« Event Dates : 1/19/2015 thru 1/23/2015

« City : Gustavia

« Country : St Bart

« Exhibits : N

« Contact : To be determined

« Website : http:/saintbarthdental.com

« Email : evagrodberg@gmail.com

m Title : Council on Communications (CC)
« Event Dates : 1/23/2015 thru 1/24/2015
« City : Chicago
« State : IL
« Country : USA
« Exhibits : N
« Contact : Ms. Marcia Cebula
« Address : 211 East Chicago Avenue
« City, State, Postal Code : Chicago, IL 60611-

2637
« Phone : (312) 440-2806
« Fax : (312) 440-7494

« E-Mail : cebulam@ada.org

« Internet Site : www.ada.org

mTitle : Yankee Dental Congress

« Session Description : Yankee Dental Congress
« Sponsor : Yankee Dental Congress

« Event Dates : 1/28/2015 thru 2/1/2015

« Location : Boston Convention & Exhibition Ctr
« City : Boston

« State : MA

« Country : USA

« Exhibits : Y

« Booths/Tables : 600

« Contact : Ms. Rachael Rich

« Website : www.yankeedental.com

m Title : Minneapolis District Annual Mid-Winter
Dental Meeting
« Session Description : Annual Mid-Winter
Dental Meeting
« Sponsor : Minneapolis District Dental Society
« Event Dates : 1/30/2015 thru 1/30/2015
« Location : Minneapolis Marriott Southwest
Hotel
« City : Minnetonka
« State : MN
« Country : USA
« Exhibits : Y
« Booths/Tables : 50
« Contact : Ms. Michelle M. Quade
« Website : www.mplsdds.org

« Email : mdds@mplsdds.org
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