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— ABSTRACT

Various Application of Distraction Osteogenesis in Cleft Lip
and Palate related Deformities

Ho Yi", Seung-Hak Baek®?, Jong-Ho Lee", Jin-Young Choi"

Y Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University
2 Department of Orthodontics, School of Dentistry, Seoul National University

There are anteroposterior - vertical maxillary underdevelopment, transverse maxillary deficiency and wide
cleft alveolus - oroantral fistula among cleft lip and palate related maxillary deformities, For treatment of these
deformities, ones have used conventional treatment methods, there were often unsatisfactory results to patients
and operators both, Since Ilizarov introduced effective technique of bone lengthening and augmentation for a
variety of limb deformities, application of distraction osteogenesis on maxillofacial area has been used to solve
those disadvantages of conventional methods, Authors introduced following three cases about use of distraction
osteogenesis, '

The first case is the application of RED(rigid external distraction) II system for the treatment of the
anteroposterior - vertical maxillary hypoplasia after several times of surgery and end of development in bilateral
cleft lip and palate patient. The second case is the application of the USPD(unilateral segmental palatal
distraction) for the resolution of the unilateral posterior crossbite and transverse dental arch asymmetry after
alveolorraphy in growing unilateral cleft lip and palate patient. The third case is the application of transport
distraction osteogenesis for closure of the wide cleft alveolus and oroantral fistula in growing bilateral cleft lip
and palate patient,

There were satisfactory results in these cases, Particularly, in comparison with the decreases of relapse rates,

the reduction of the hospitalization time and post-operative discomfort owing to minimal surgical intervention,

Key words : Distraction osteogenesis, LLP

+&71 8:11~22, 2005
11



)

o
0 flo 4
o> ol
2 °
it d] ™
oL offt
1(‘
opl
ol
Lo

N
i
o

f

2
X
N
i
=2,

% n% 39
p
th
rlo
o
g
fo

~
e =1
e

ook
2

&
i
10

fru
rir
)

N

ool
1y
.
s
o

o
o
e
i
lo
¢

X
jo
fu

O
-
o3

&
rf
R
PN
figf
o
Ol
o
T
o
)
a2,
_&
BN
[-‘O
=
o,

ri
>

i

A
A
0
lo
)
of

ﬁ

>
o
i
s
32
)
N
)
o
i

(o]

¢

AE

7710 83 ol B3 ok
g ok QS Ho
18E BYshed a9
2 AREH ] St o
ez Al TS BEd 719 A
T AR H ol $hd ghA A3l 719 TRk WY
Eoll e 783 dhAlpeo] 2 5 Jlrh
A, 3] e AR vehd ek
SEAtol| A RED Alaglg o8-8 Fehx
St Aot wEEA B AnE AN

TR B, B FeTALe B Aot

Ao

o

o

r% e
p
2T S S| SRS

12

1+
Ay
o%
i
>

ks slad 4= doh >
A 9 7T TS Hole FAblA et Ak
Ao olF B AR A FWHEE 18T
A2 AT R 924 34& S8 Axd od
Fog o3 g IR

2 d7dME T E SRl Sitse o=
%, oFee] B9 Fxs) aea A A

1. ==

321, RED Al~EIE ©|88 = HE HRIS

ob
)
&
X
&
>
i

o
T
o
oy
e
fru

PG )2 B o

e ol

5

% %

o AR A=, oldf =4

o=

o] wrspe AN oF 20 AT Aoproz
2900}, o o 57308 AR F AA A7 2
A &L o143 UL Al 27

AZL FARAA stete] FHa o] T Ao
o, Ash] SRS F3F b Angs Hof

whE AlYeHA] &L, WY et

1S ATHHE 2,3, 4.

3 Fbn-o] A F ol g3t FA oF

P
4

e

Jn

.



[ =02 Vol 8, No. 1 2005 |

3 1. Zall 18SAR)
A) Aot 23M 18 F894L AlgeHs Zgoltt B) 53290 RED 12]32 7]

13



(=3
fol
1=
ol
i
=)
oM
fol
B‘.’
2
02

2] 3. S| 1(QLAARR])

A) 353 A B3 = =Y. 5 AAFE]
J’}' L oo T 0-1']7HJ7-§:}_% % _)l: 9&11]:}' B) ;g-nlzﬂﬂ-{?‘— /K}Jﬂii Z%]Xé%]- ﬁ]ﬂ]ﬂ?}% o %Q N o]r/}
v = T AT

14



| =70 Vol

8,No. 1 2005 |

.5 1(”*/\}’H ARED)

T 4
A TFAEAB) £ A 0 € F 104 D) & F 2202 @AG FH ol mete] A §A vlma I A2
FAR 2FE & 5 Ak
mm 29| $HI N AN L AHA FARE ANATKIH 6,7).
ﬂ%‘—é— Eow, AnHel iR 3L dS &
ANt €F ol vk FAF Y IS, 7+ B 3. A LEH SR Al BliZ=s
AR AT 1olx gkt O| STt YD A=Y U 2 UNE 532 TS|
B 2. WY SOYEE OI8T 4o 2EEY ofzk 114 BAkE F53 TG A% gt
Tej aEs = G497, 439 U AxY, A= 77
obE FEOE FGEJATHIH 8, 9). Liou ANH

WA} 104 SR S0l WG HEA =70 A& ol &3t AE 2 AT FAFES A3t
A2 AAF wu g 2 HE3E FAT vy NxF 28 F4dE 2 A9 AE A8
Hole 39 2R ¢ Aekze) 34 Rxgle 21 F, 597k AE7|E FoAtk 0% 3479 0.6mm
SEHATKE 5). &l IR E SPFXE AZs A 5 15mm, S5 1dmm o] FFS AL, 34
A=, of FAE 5 AE2E B AYE &F o AsE FUAKIH 10, 11). o]F FAE xﬂﬁ

S Y3 AR 8 JANALE FEA F S A JES AL TR dAE s =
o) AEA 2 19 SHAGES AR, o]F S IIE ARSIt AsAT 339 BHY T 1
5Y9) FEINF wHE PG E o] G T 2Q A E THEYE 7Y 2] #Aag 4
T AL 1088 317 0.75mmA, 1E]3 0]F 7 4 3ldth
AL 3FFof 0.5mm ¥ FAAF}H] F 11mm 9] 7S]
TS A} ol%F iUl A1 g E F . F& 5 3t
AEAE AA Y. A 5dT £ dhE Bl

A9E g TR ASA M uTe] HAEE S TFETNER BEE JE WYl Ae 4

15



=)
fob
J -4
op
4
=]
o
fol
B
™
02

49
J,_Fg% kei S B) e ass
%] & 0] L3 Puenly
Fof 2ot U
el ﬁ_xw 163 —g—@%ﬂ-
22 A% ;m WMM
202 33 o i
FuhAHle o
o ATt ) &F
. e

16



[ &30 Vol. 8, No. 1 2005 |

& - Siren

27, B 2A&T - £% Hlm AR)
A) HERE S TP A, FUA, A7 B9 B) S o) B A

% 8. 3ol JSTAR)
dorze @ 2 ¥ Axd, 283 AN TRl s i S B 5 T

17



2
fok
J=E
o
Lo
=4
OB
fob
B
2
02

22 9, 5 3@ shzaloh MAK AF)
F=go] BN A£G 2 5 9k

245 gt 2T 2840 o FS B & Uk 4F
o9& FAX 2 AR B o5 Y Kol



[ 7PN Vol. 8, No. T 2005 |

3 11,2490 HEQ TUHAE X BBAR AfZ,
o4 AEd LTINS T3 A2 A4S Rk B FRIGFLEE 25 Fo Slgow o)
ek

o 98, A s AR A2 R T B ddle] AEE ok ALl 7kt A
FF FETY EAEol sukanh A, &% 87 2 9z A4 2 ofeigle] 22

AT G A, FES Aolse FANTEE FEY 5 JolA Bk A e oS
ol 22X 19 FATEE FEARES) ok oF  Thssih A, x4 J3703k0] FolRlnR T
S ¥ ELTIETRC] B e Ade] A, e £
FHEYE Hole 5, ol5F I, &5 A3 SN F 17.5mm o FIRE F3) Asp|F
¢ 39, 2Ea AN ST EAA F 2mm Aol Yile FHIRATE L& 5+ 3
< Za gl 3L, ZAF7ERL 9 AR e Oﬂzol 7Fs3e.

A G GE Bole Toid @l B, V] 71 AR 2o
A RED I A2 & ]88t Aetze] Aizde g EAh= 154 @ALR of] ko] BuhA g
A& thed 22 Aol HuHol o, B Holli= g2d 29 o4& + AU, 324

M E thet 22 AHE 89 5 At ofel Azl g8l Jlof Hrke EAEES B2
A, FATREAA FH e 20| 7hedte], 4] & gisieh

ojN o

NG

o
N

T dohs e g gz R A 5 Figueroa5-& T AR 12.64 35S dpbo g
koA, 9A] e WEe 2o Aol F 73S F T 3,339 7|7k FZEEREAPIA o A
2313 ¢ 9k A, 33 WhES A A 7] ZE o] 8% T3 ATIX RED I of) % Aot

19



23} SNAY] 10,229 =7}, 1g]
I FHao] I AEE B FALLY

A oy 8 auE g 2 FHoA 231 5
Q1%™ RED 1T A2¢] thdo 2= A, gkrje] 71Y
g H2ot M- Fasivhe A, 24, 23029 23

< FolAd 3xpd A9 E@_UW% 71EH?'5}71 oldT=
A, SET B3 1Fole S4 % ¢ AAH
e 9E F gloke A lﬂlﬂ, ¥ gz}
© 2l 449 RS WAE & givks
ojty. 1 dex &% WA wgt Fx3}, oF
~ 8.8 % F=o] A3E e, ok 0.5% W] =
T4 AR, dade RAEE wgE

Sv

AzmH?im
3*‘35

o
-{o

o

o i o
Mo
e (o
N}Emi

|ef 29 =
& N e, 2l Y J4 ) gl
Acks ey o2 e X8 Z7E Bl
Hoks o, vhedt & A dﬁ% A 5 gl

A, X|o}r]uke) SA o)A H]RE & &5 3] H Tt

u]

BPYRS BT, ofol Tl g 871
S 7 ols, 22 YA e 2FY
3, 95 e go 2o Aokel B4 B HE, A
Felolel it 2 Aele] ¥2 Ao F4, 2

B Az2T o Ao AR TAHI

ek o] B4 Hxslg Hole oY
atolr] B4 AAEL AHEISE B¢ o
ZE RS AT 7 AN A, ST eSS
aee] §12] 24o) 7hsste] Bt o<l ofy
o ABE o2 5 Utk BA, AxZd AHS 7
Aol Zo] AHo £F AT LEde) g
& FEATIR], EF BAA ET T Ae Ha
ke o Sk A, e 23] g4o] 444
o} £F Aol Bt fefsjey, 72

20

B 2% oF 11mm ¢ 7S BH sk,
A81F Ane AABIglel AR e
Sase e 97 wrhIae 15T v 42
oz 3¥ag

Mummaertss-& FA|R| HEA B4 IS 23
%0 AL-8 53 7129 HopA| A A 22 vk

AEAR Aot ofFolut PR b} 2
G E glo] dxd XNgdHE Bty
Kazutos-& Wo|% ZAX|9} AT xR A A8H

7R 7401%‘21(TPD®)9} ﬂﬂrx T& THEAEA
(SA-RPE) 9] H| W& 53] 770 Qg
gel] #ae] Barshr}. s

NG Ax2d d 7AtE Ty Ee
3 71U R AEEY SolAed ol &3 AxY ¥
e AR B, d2A Y FEHo R A3 B
o R I ofelgo] FEHIUAL, B e
FE S £3) AHE= A2

A @ ToE S ‘;’ i}
WA E T

G5 FETNETY Aol F
FUE Az2EF e 930 il{’é *JXJ?%
Hgade Ay e 2 ﬂ@
o} A, 71E9] ZoldgdA &
2 o g AL EAE HA R} "J@’ﬂ
29] 2-¢-& ¥ 4 Aok ', B3 F 714
o[2jo] HQa §lv AFE i, £ A A% FHo)
Agg Faslete] o] 4T Y FHN- 3§
< Hasld vk B oA 33 271

X




# Fol4e] Zaglo]
& Th SRS % 3) ¥
o] Fz3lglo] T2 ARIHE Pt e
Lious-& %‘ﬁﬁ@ A|zge] HHE fs) A3t
AAes AE3be gt 28EE oF 12mm ©]FA
o, Fie] FAEE Bstrh” Thomass
ARt FGgd e ot AR FEI o5
Zyshy el o3 A2 7R E HarshaA, A &
Ao 8730 A AF3ITE® Yen T2 oF
20mm o] R ) EE Hole Ak A g
o] Nz AP e AREAIFES S5
gt Azge H 2 S AEY &4, J8n
2ok ge] /NS A& F ATkl Earshsit

=
N
T A

Iv.

LXT

1. Baek SH, Moon HS, Yang WS. Cleft type and
Angle's classification of malocclusion in Korean
cleft patients. Eur J Orthod, 2002;24:647-653,

2. Johnson N, Williams AC, Singer S, Southall P,
Atack N, Sandy JR. Dentoalveolar relations in

children born with a unilateral cleft lip and palate

21

| &MY Vol. 8,No. 1 2005 |

(UCLP) in Western Australia, Cleft Palate
Craniofac ], 2000;37:12-16,

3. Eskenazi LB, Schendel SA, An analysis of Le Fort T
maxillary advancement in cleft lip and palate
patients, Plast Reconstr Surg. 1992;90:779-780.

4, Saelen R, Tomes K, Halse A, Stability after Le Fort
I osteotomy in cleft lip and palate patients, Int J
Adult Orthodon Orthognath Surg, 1998;13:317-
323,

S. Eppley BL, Sadove AM, Management of alveolar
cleft bone grafting--state of the art, Cleft Palate
Craniofac J, 2000;37:229-233,

6. Tan AE, Brogan WF, McComb HK, Henry PJ.
Secondary alveolar bone grafting--five-year
periodontal and radiographic evaluation in 100
consecutive cases. Cleft Palate Craniofac J.
1996;33:513-518,

7. Maxson BB, Baxter SD, Vig KW, Fonseca R].
Allogeneic bone for secondary alveolar cleft
osteoplasty, J Oral Maxillofac Surg., 1990;48:933-
941,

8. llizarov GA. The tension-stress effect on the
genesis and growth of tissues: Part II. The
influence of the rate and frequency of distraction.
Clin Orthop Relat Res, 1989:263-285,

9. llizarov GA, The tension-stress effect on the
genesis and growth of tissues. Part I. The
influence of stability of fixation and soft-tissue
preservation, Clin Orthop Relat Res. 1989:249-
281,

10. McCarthy JG, Schreiber J, Karp N, Thorne CH,

Grayson BH. Lengthening the human mandible

by gradual distraction, Plast Reconstr Surg.



=]
fol
1=
o>
o
o
o
fok
[
&l
08

11,

12,

13.

14,

15.

16.

17,

1992;89:1-8; discussion 9-10,

Karp NS, Thorne CH, McCarthy JG, Sissons HA.
Bone lengthening in the craniofacial skeleton.,
Ann Plast Surg, 1990;24:231-237,

Figueroa AA, Polley JW, Ko EW. Maxillary
distraction for the management of cleft maxillary
hypoplasia with a rigid external distraction
system, Semin Orthod, 1999;5:46-51,

Figueroa AA, Polley JW. Management of severe
cleft maxillary deficiency with distraction
osteogenesisi procedure and results. Am ]
Orthod Dentofacial Orthop, 1999;115:1-12,
Polley JW, Figueroa AA. Rigid external
distraction: its application in cleft maxillary
deformities, Plast Reconstr Surg, 1998;102:1360-
1372; discussion 1373-1364,

Swennen GR, Treutein C, Brachvogel P, Berten
JL, Schwestka-Polly R, Hausamen JE. Segmental
unilateral transpalatal distraction in cleft
patients, J Craniofac Surg, 2003;14:786-790.
Kuroe K, lino S, Shomura K, Okubo A, Sugihara
K, Ito G, Unilateral advancement of the
maxillary minor segment by distraction
osteogenesis in patients with repaired unilateral
cleft lip and palate: report of two cases, Cleft
Palate Craniofac J, 2003;40:317-324,

Liou EJ, Chen PK, Huang CS, Chen YR.

Interdental distraction osteogenesis and rapid

orthodontic tooth movement: a novel approach

to approximate a wide alveolar cleft or bony

defect, Plast Reconstr Surg. 2000;105:1262-1272,

18. Yen SL, Yamashita DD, Kim TH, Baek HS, Gross

J. Closure of an unusually large palatal fistula in
a cleft patient by bony transport and
corticotomy-assisted expansion. J Oral

Maxillofac Surg. 2003;61:1346-1350,

19. Figueroa AA, Polley JW, Friede H, Ko EW, Long-

20,

21,

22,

23,

term skeletal stability after maxillary
advancement with distraction osteogenesis
using a rigid external distraction device in cleft
maxillary deformities, Plast Reconstr Surg,
2004;114:1382-1392; discussion 1393-1384.
Binger T, Katsaros C, Rucker M, Spitzer WJ,
Segment distraction to reduce a wide alveolar
cleft before alveolar bone grafting, Cleft Palate
Craniofac J, 2003;40:561-565,

Mommaerts MY, Transpalatal distraction as a
method of maxillary expansion, Br J Oral
Maxillofac Surg. 1999;37:268-272.

Guyette TW, Polley JW, Figueroa A, Smith BE:
Changes in speech following maxillary
distraction osteogenesis. Cleft Palate Craniofac J
2001 May; 38(3): 199-205

Krimmel M, Cornelius CP, Bacher M, et al:
Longitudinal cephalometric analysis after
maxillary distraction osteogenesis, ] Craniofac

Surg 2005 Jul; 16(4): 683-8

A XMx}

A&t g AFE Y et Astu e FHlg
MEA F2T Q1T 289 A $HWD) 110-744 / 73k 02-2072-3992 / E-mail: jinychoi@snu, ac. kr



