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Le Fort | maxillary osteotomy for cleft lip and palate patients

Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook National University
Young-Min Shin, D.D.S., M.S.D., Tae-Geon KWON, D.D.S., Ph.D.

In cleft lip and palate (CLP) patients, there are various degree of residual maxillofacial deformities in adolescent period.
Usually, orthoganthic surgery for the cleft patients needs Le Fort I osteotomy and/or mandibular set-back surgery. Previous report
from other institute had been shown that there is significant relapse after maxillary movement after Le Fort I osteotomy when the
surgical advancement of the maxilla was over than 5 or 7mm in average. Recent comphrehensive report showed that most of the
relapse was happened within 1 year and the total horizontal relapse of the maxilla was as high as 30% in average. Therefore,
overcorrection is needed in maxillary surgery for cleft patients. Another concerns for cleft orthognathic surgery is the anatomical
variation in pterygomaxillary region in cleft patients compared to control patients. Patients with CLP had larger and thicker
pterygomaxillary dimensions, and the results imply that careful attention to pterygomaxillary anatomy is needed in patients with
CLP undergoing Le Fort I surgery. This article reviews the pre and postoperative considering factors for orthognathic surgery for
CLP patients.

Key words : Cleft, orthognathic surgery, stability, complications, Le Fort | maxillary osteotomy

Corresponding author

Tae—Geon KWON, DDS, MSD, PhD

Department of Oral & Maxillofacial Surgery, School of Dentistry, Kyungpook National University, Samduck 2 Ga,
Jung Gu, Daegu, 700-421, Korea, Fax : +82-53-426-5365, TEL : +82-53-600-7574

E-mail : kwondk@knu.ac.kr

I.M2 = AR st AdugeR eidR g
FAWE Ametel® 256%9 e JuHFES

TN D Bl QoA AR Aol e Ahet sjoRity. dviHeR §5 e E(ULCP) &
ARE APl 30~40%] BAL o e A9 oF 50%, Lejal F54 e HEBLCP) #

468 | LS| ZHolAFEE|R| HI53H H7Z 2015




A19] 65%7F A=t oty e dofshe Ze®E  HY, piriform rim HIHA, -8, 18
Huww 9t} BLCP 3] 4$ ANBZ =7} 5 A oo HIEEEY o] 7S 7= AU
Aol 10.9° A=A 184100= 0.9° 2 AAgshd FEo]n o] wjiof| ot &0l SEeh 2| 23]
A AA8] premaxillaZ} FEJSFHA QO] HA o &5 HIHH AR gt 137t Fasict
o] s "op. AP e d@Ate] Aot (Figure 1), webd e/l EEabe] oty a2
o] d4g%o] & & HEQIA] ol FAHE & 7sAo|a PH WS A7|H 0 R o]E=A Bt
Q1R =gho] Wit AN AR B = o] AFERIL EY, ojnf BIHHQl /Y E 7]
of oJshH Y &2 Qg REEo] GRS Tt Wo A, AuHog SHAT e e BAsHs A
2= A8 AR QT 1A ool LAH = o] o FHolrt, o|F fIste] AJetEe] M) 4%
&8 Adshs A U At o W W A 34 olFo] 7MsSt Aot Arteo] 7H g o]
Z Yephs Aoz Holglth & cleft maxilla 2 8T,
A7 HAAQL A Ast S Zeisto] Ftwd
A el |Hiks Al Y] R ol <t
dkEo] o & Qg nTks Folo), skt £34) I.Cleft X9 o’y $&A &H
A71of| Algeh= Zo|Ae ARt Aato dke 4 =H|
FeA o AAR I QI 7,

T3 Y] 77t FRE o] A A 2T 5o Fe-TNERAEe] SRR AT
ool AT} §17 v5A2] H9 nasal spine?] o]&lo] EojQl= AJEjollA FuApas W] 9lsto]

Fig. 1. AW T2 Aldote FTINLERIS| AR Aoto| AMZE L SHH| nasal septum deviation, nasal spine deviation, priform rim
asymmetry, oraonasal fistulae, 12|10 °FZ9| distortion S| Xt0{ 7|HE JHK|= ALI} LHEL0|CE HAWT |0 AlgEt X|=Z2
0lAlnt X wHo| ZAntof ozt ZE XEZ HEFY HET} severe (A), moderate (B), mild (C) St HE{Z LIEHA| EICH

CHSHR| ool Abgial x| Mis3H HM75 2015 | 469

_|
Y

Bl

§E

=

g

fofy i2ls Sy



Korean Dental Association

£ 72t EX

470 | cistxiz

WSk A9 Bk, ol Td S RS
& Yol Aaipyol Fol FERACE AA H
98-E WYBhE Zolek, kARt 7|melek ket 7|

§7HL§°1 sto] 2| &7} ystol XAl oty =7t
Fob Ao RG-S 7HAA Het. of2fgt ¢
TPl A] oFA = o 7FA] theFRt oA o] A
AHAJAE A 59| 51471 Skoog (1965)0] 2J5}od
A2 47l% gingival periosteoplasty® 714
Q1 AgAlglol wjzl= FFeltt. o= AxE R
H(cleft alveolus)E lip repairdZ oA A
(fusion)Al7]+= &A1& Yosk= Ae=2Y Millard
S} 2O =Eo A= ol#Rl wAlo] 23148l A

ZZ oA K} RS Aloto] AJAFH HAIARS FJAIA|

o =2
A U, o B2 ﬁxéﬂ?%% et A
Odo] gl whEbA] obAE 11 fa/do] tiste] =3t
o] 1t
19904 % Aesol He

FWIHA] o gsge)
SAete 2o] FolA)g FA

secondary bone grafting for future orthogn
athic surgery candidate”) = %24, 20009
toll Eolil= tiF-E SR D7) Zolrl ez FAI7F

Z+=th+= FA("no

AT}, o= SAH R SR E7]Y Nx2E
ofAlgo] Aol gl FakE HIAA| YA oE Y
7] jszolep®
55| A 2& o|AaE Algste] Fuf-Hl5te]
= AeAoR Hafel= Alo] o] 39 oty ¢
A0 APt ]75:1?:5‘ HAS 7T}, Cleft sitell
AT 2|ote] AL viE Al -a12t & off 2|3 o]

cleft site2 fenestration E+= %97} @ol AJ7]
<=, ol#et 7hsAde Hassr] flste] A x2& o
Alo] S26] ZIgYE|oxjof g}, ERl X Hu o] 5
5] o]Folx A zotFele) FEe A 73]
(keratinized), $2*|2(attached gingival)©|
EA st =% A= &3 (tension free
closure)o] & o]Fo]da: Qs dljoRgitt, F4 of

A3ALe] AL 14~164), FA] AL 16~1849]

M

folAFIEIA| M|53H H[7E 2015

of o]FolX ot &Fo= (LeFort I o],
distraction ©]=A#] 7ol]) 4eto] ¢ ot =2 o
B QAR g Ao g Harkfo] Qloh?,

HQF B2 AARE o2 A2 oA F o e ot

$691 B2U AU Al

15 A AR

(2014)9] Slstol A ofchet 2

of BRIz Yoz Aol AT
1) /142910l A8 Aok a2
2) Alols) g B} F& HEE T A

3) Xlofe] BAPA 0|5 WAHOE YA R

ﬂ.l

et

Zl(orthodontic decompensation).

4) E3¥5F oF79] HAS 1e Z(avoid unstable
expansion of the arches).

5) BEAAZ7F opyehH g A2l class 1T/ 1T
mechanicsE 4-86Hx] DA,

6) ==l &fste] © oI5 7hs Aotols = 1

A=E ol &3t s @il SAEAL

A0EA 0 2 L) Aghate] uA RS A=
ééﬂcﬂ AAY vl H ool A WA oF s 7
©7} &3] fXHOMI & olefgt 4] FE oF
0127} 22ke] TaIALE B, B4k
2] 5 o]%o] AR ol st A 7Y
]% taf 7} A5 Ao) 5 Eo)
+ maxilla®] 3ol 53}t GA4A-E of7|stE = 7
2 DA O T FIH wHafslA] dolof gt} = wA
Hoa A% oEste] 23] Aelo] o] Fahs AL

oMol Ao —mAR o= mmod WIS T35
e
=

o

cleft side S4x

I=

Heliovaara 5ol ©r=H ﬂ Zx}o A ULCP A}




% ANB angle —1° o|3}¢l 3%}, BLCP 3=
ANB angle 7° o]s}ol 3kx}o] #HQ AJAF5IH A
ANB ZH=7} 9° Aw A A3] 7HA2sH H2g ofw A
L PEEE PEER R LR

M. +='3Y X s 2341

1. & s2Ale] Zoi

510](£3] lesser segment) AH02 2R A7 H
Al 5&st= Ao] Basitt, BLCP $jollA] Rk -
7NZ9] cleft 7F HolRlal premaxilla @3§o] 94

AHO premaxilla & £ 228 Ogi2 £
oz ZHFH ol segmento A FEAHOE buccal
gingival flap= A3t premaxillacA= AF
HolA tunneling 3199 3 piece osteotomyS A
Algttt, Cleft palate”} 54 $F2k2] 7-9- B]71A]
= Afoto 2 BE| periosteal elevator & 012
717} 3= A7) 9o o] A9 sharp dissection

= sforsks 7-97F ek oful Ak Bl e

o] oj9li= o2 sainig
Hute oAl Wual) wEeR Aol Bas
(Figure 2).

o 19
S
=
o
P‘L
ks
— W
°
™
=)
ol

2. 28Hs

Le Fort I down fracture®ol posterior
impaction®| Qs FAaghe] FHE 1M
AAs= Aol S Cleft maxilla®l 3%
HE A ol gotng ZHE JE5S g} ok A
o] &% Mgl £7] wizelch Cleft maxilla®]
AL Le Fort I 4AYE S0 JEE transverse
2 AsHA QP Elo] QA %Al RA}lo] EA5HA
ok, ufed] STl b 717k BAH 24
AETE B 6 $85] £ 0] £

AUEAQ1 Aol A Sk Le Fort I o Ee]
EhRRA) 4% Aote] ojetulel MRS
o7 Qlsto] S| A/shdols EHAY= A9t
wom o] w5l s AIstAY sto] Yx|gh=
4z HoVE U0l Y ook, A9l v

222 A7) Fofok

JekE ol st FAlo| ST o R vt Al
piriform aperture U H| Q7|4 HE wAs7] st
of Zoj4lo] ezt 497t Qlrt, o|2kto] Le Fort

Fig. 2. Cleft palate7} SHFEl StA[| AL nasal floorS maxila25E{ periosteal elevator 2 E(HQED 7} sl 42 =)
WA nasal floor(A)S CHA| HSHA Stz Z(B)o| ER3ich

dissection2 a0ksk= 27t ALk 0|1 palate?t E2|=S

CHEHR| 2ol AFRY 3| A| M|53/ M75 2015 | 471

_|
Y

Sy Blic



Korean Dental Association

x|
=

[ AlSalA] FAlo] Folashe 49 o871 & 1L
Hafjof 3t} THoF premaxilla F-9)7F Aot A2 o
Z717F F3be Fatofdl Al 22T o]4 o0& Q)
ato] vz Aot obgo] UAAJo] f-A|=o] Sk
HIthA A2l piriform rim F9u JESl= A 2E
AEHo| HIEA Q] Fo|alg AlgYsh=slo] AT 4
HohFigure 3). 3HAINE AR Fxpo] 49 Had7]
off A2F o]4l&g AldYatA] A Al FGl =
et el v 52 - E1E =y
o] i} ZolAla} Aete] Bxbst o)Fo] FAld
Y77t dAF oz YR Her) Jenz
)

4
3

W+ O
27¢ 2 Aol $4sieAo) Basi,

o dokaA Ao 2HE

AdE sfdstaat Aors debs Ao lesser
segmentE FU HAYOR o|FAFOZH HAE
A AR F7IHA cleft 3 FHst=
modified Le Fort I osteotomyS AA|5}o] 5
sl 22 o|4)%0] o|2olRAL 2714
Az, rgel A Ha YA EE BEA 7
SR AgIAGAT. A o)t 2
piece / 3 piece Le Fort I 2.2 g4 H LS H 45}

o]

RS

(6~10mm ©]4h) 2] Aot
distraction il&3loF
PO Blof T E|q=0] 749
R A0 R S Al

sagittal split ramus osteotomy) 4] 2

skA "ot 5t SESwE FHHAl o] F(chin
point)7} A& o]z] F35}o] sliding genoplasty
2 advancement k= 7771 Bt E3F Cleft 2
A}o] 7-9- Amo] Rl grof| o5k HHols At
A7) &of| Aol 42&A] maxillary posterior
impaction I} F-Alof perialar augmentation Al
W A= i

3. 24| 2718l TaiAE

2 WA A CTAolA AFel @43 71 B4<
class IIT $HA}9} cleft $HAE CTE H|wdt Ax,
cleft B2}9] 79 B 231 FEL pterygoid &

Fig. 3. Cleft &AL A & (A). 4o XAZZ AEF0| 9
0|ZZ2 o= HUE A[RotHM SA|of 043t +&F

472 | tHEHR|ZtolAKiS|R| AIs3H H|7E 2015




Fort I osteotomyA]ol o|2fgt afj512 EAIS
Ao g nejste] ZHEeE Aldiske Aol 3
= sk ¢ &S AR, &, Cleft 4
Lefort I AI3A] Lutebate} sfjiteha] 4Lx2to]7} 9}
o182 pterygomaxillary fissure 504
dysjuctiondl=710] B as}c},

oJu] Velopharyngeal incompetency 7} &4t
H 7Sl Aok Aiolsol Y s dS k=
Huzp gloup? Aere] Hutols AA|7} vellum €}
7150l dFE FA= EAWY 53} veopharyn
geal fuctiond| ¥ FAY=H ik ot

W olofdksto] Aol Aol ol ol 4

Wols ot Awrt 245 v A 2R velophar
yngeal function©] o Ymzl= 22 opdzloz
O AR AL ek,

FEFADIALE ote] B A5tk shoke]
A BAPgom clstel B4 AolE Hudmt Wl E
L HEOR Sk FESES gk S, B
& e RolH HokB fuASET BANOR folt
Ao g BIsH Sk, A e 7] 1

of &stH, A

2
20~40%, SAH2 Ako] ok 50% o144el 0.
Ut on] oft cleft A} Sdo] 2EHOR A
RS M Sdolehs 21S Mol ol

A9 o] 3k Aete] ofSeat JorelA|
2] AP e ko] Lo slete] ol
L ol A} el weba et

S gver—correction®| FHETH

T _l>.
x2
£
°
d
<
@,
o
i)
=
jav]
=
<
=}
[3)]
D
e
—-
=3
n
e
jury
=
@]
hiv
D
=]
(@]
<
N
bl

Cleft /E)]-Q-]‘-‘/I\‘%‘% E'\__ = — ZH 2 ‘doo=
1=} o]

Lefort I of tjF& Aoz s}t
UA AL FA Qo] EAEER ot MA7 |17 T4
A}l o AEHE & B $55] = Aol ok
s s, F7HH g B Al piriform
aperture 4 alar bases correctiond}”] $Jato]
Zol4lo] ejd 4= §lom Zf-of mEbi = ALY
Al BrEzxAZ A FoloF ok FE UTh
Cleft SHAHO] 7 <m0l GFal &0l &fgt Aols
J7F A7)zl Aot Al olF A= sk
Aol Wasit E3t cleft 1] pterygomaxilla
H919) sfela] Azt Akl 2to) 7 ok A

A3} Ao} 20 Qe Ao] Wasi,

o QPgAel 4F 2UE UeRfEE ojefdt
dlof olefgt o] thet elz} Pt

point oA F=H A Lo

uT

E

CHEH| opo| AFEY 3| X| M53A ®7E 2015 | 473

Z Bl

g

fofy i2ls Sy



Korean Dental Association

st S B

_ i

. Salyer KE, Xu H, Portnof JE, Yamada A, Chong DK,
Genecov ER. Skeletal facial balance and harmony
in the cleft patient: Principles and techniques in
orthognathic surgery. Indian J Plast Surg. 2009;42
Suppl:S149-167.

. Good PM, Mulliken JB, Padwa BL. Frequency of le
fort i osteotomy after repaired cleft lip and palate
or cleft palate. Cleft Palate Craniofac J.
2007;44:396-401.

. Lee JC, Slack GC, Walker R, Graves L, Yen S, Woo
J, Ambaram R, Martz MG, Kawamoto HK, Jr.,,
Bradley JP. Maxillary hypoplasia in the cleft
patient: Contribution of orthodontic dental space
closure to orthognathic surgery. Plast Reconstr
Surg. 2014;133:355-361.

. Daskalogiannakis J, Mehta M. The need for
orthognathic surgery in patients with repaired
complete unilateral and complete bilateral cleft lip
and palate. Cleft Palate Craniofac J. 2009;46:498-
502.

. Heliovaara A, Leikola J, Hukki J. Craniofacial
cephalometric morphology and later need for
orthognathic surgery in 6-year-old children with
bilateral cleft lip and palate. Cleft Palate Craniofac
J. 2013;50:e35-40.

. Phillips JH, Nish |, Daskalogiannakis J. Orthognathic
surgery in cleft patients. Plast Reconstr Surg.
2012;129:535e-548€.

. Hathaway R, Daskalogiannakis J, Mercado A,
Russell K, Long RE, Jr., Cohen M, Semb G, Shaw
W. The americleft study: An inter-center study of
treatment outcomes for patients with unilateral
cleft lip and palate part 2. Dental arch
relationships. Cleft Palate Craniofac J. 2011;48:244-
251,

. Skoog T. The use of periosteal flaps in the repair
of clefts of the primary palate. Cleft Palate J.
1965;2:332-339.

. Millard DR, Latham R, Huifen X, Spiro S, Morovic
C. Cleft lip and palate treated by presurgical
orthopedics, gingivoperiosteoplasty, and lip adhesion
(popla) compared with previous lip adhesion
method: A preliminary study of serial dental casts.
Plast Reconstr Surg. 1999;103:1630-1644.

X 22 AKE 3R] H53E M7S 2015

o

20.

. Heliovaara A, Rautio J.

. Caganova V, Borsky J, Smahel Z, Veleminska J.

Facial growth and development in unilateral cleft
lip and palate: Comparison between secondary
alveolar bone grafting and primary periosteoplasty.
Cleft Palate Craniofac J. 2014;51:15-22.

. Andlin Sobocki A, Tehrani D, Skoog V. Long-term

influence of infant periosteoplasty on facial growth
and occlusion in patients with bilateral cleft lip
and palate. J Plast Surg Hand Surg. 2012;46:229-
234.

. Daskalogiannakis J, Ross RB. Effect of alveolar

bone grafting in the mixed dentition on maxillary
growth in complete unilateral cleft lip and palate

patients. Cleft Palate Craniofac J. 1997;34:455-
458.
. Brattstrom V. Craniofacial development in cleft lip

and palate children related to different treatment
regimes. Scand J Plast Reconstr Surg Hand Surg
Suppl. 1991;25:1-31.

. Shi B, Losee JE. The impact of cleft lip and

palate repair on maxillofacial growth. Int J Oral
Sci. 2015;7:14-17.

. Wolford LM, Cassano DS, Cottrell DA, El Deeb M,

Karras SC, Goncalves JR. Orthoghathic surgery in
the young cleft patient: Preliminary study on
subsequent facial growth. J Oral Maxillofac Surg.
2008;66:2524-2536.

. James N, Costello BJ, Ruiz RL. Management of

cleft lip and palate and cleft orthognathic
considerations. Oral Maxillofac Surg Clin North
Am. 2014;26:565-572.

A comparison of
craniofacial cephalometric morphology and the
later need for orthognathic surgery in 6-year-old

cleft children. J Craniomaxillofac Surg.
2011;39:173-176.
. Posnick JC, Ricalde P. Cleft-orthognathic surgery.

Clin Plast Surg. 2004;31:315-330.

. Rachmiel A. Treatment of maxillary cleft palate:

Distraction osteogenesis versus orthognathic
surgery--part one: Makxillary distraction. J Oral
Maxillofac Surg. 2007;65:753-757.

Lee SH, Mori Y, Minami K, Park HS, Kwon TG.
Evaluation of pterygomaxillary anatomy using




22.

23,

24.

. Lo LJ,

. -

computed tomography: Are there any structural
variations in cleft patients? J Oral Maxillofac Surg.
2011;69:2644-2649.

Hung KF, Chen YR. Blindness as a
complication of le fort i osteotomy for maxillary
distraction. Plast Reconstr Surg. 2002;109:688-
698; discussion 699-700.

Janulewicz J, Costello BJ, Buckley MJ, Ford MD,
Close J, Gassner R. The effects of le fort i
osteotomies on velopharyngeal and speech
functions in cleft patients. J Oral Maxillofac Surg.
2004 ;62:308-314.

Watzke |, Turvey TA, Warren DW, Dalston R.
Alterations in velopharyngeal function after
maxillary advancement in cleft palate patients. J
Oral Maxillofac Surg. 1990;48:685-689.

Smedberg E, Neovius E, Lohmander A. Impact of
maxillary advancement on speech and
velopharyngeal function in patients with cleft lip
and palate. Cleft Palate Craniofac J. 2014;51:334~
343.

=
—_

o

26.

21.

28.

. Pereira V, Sell D, Ponniah A, Evans R, Dunaway

D. Midface osteotomy versus distraction: The
effect on speech, nasality, and velopharyngeal
function in craniofacial dysostosis. Cleft Palate
Craniofac J. 2008;45:353-363.

Chua HD, Whitehill TL, Samman N, Cheung LK.
Maxillary distraction versus orthognathic surgery in
cleft lip and palate patients: Effects on speech
and velopharyngeal function. Int J Oral Maxillofac
Surg. 2010;39:633-640.

Kumari P, Roy SK, Roy ID, Kumar P, Datana S,
Rahman S. Stability of cleft maxilla in le fort i
maxillary advancement. Ann Maxillofac Surg.
2013;3:139-143.

Saltaji H, Major MP, Alfakir H, Al-Saleh MA,
Flores-Mir C. Maxillary advancement with
conventional orthognathic surgery in patients with
cleft lip and palate: Is it a stable technique? J
Oral Maxillofac Surg. 2012;70:2859-2866.

CHEHX| ol AYEl5|R| M|53H HM75 2015 | 475

Bllc=>

_‘§E

Yy

fofv 26 &



