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Set Recommendation

Fig 1. RED(Rigid External Cistraction) system
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Fig 2. RED ¥ system
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traction wireE AME8te] AR activationd
distraction screwoll @& wrench® 8 W EE wjvjc}
05mm#  distraction screw?t HWew o]y
activation 2 F YRS AE Urh(Fig D 724
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splint= DEWH #olo| bandE stz &7
09mm wire® labiolingual appliance®
A AR hooke WH S WAEH7] 9
sto] A4 1.2mm wireZ A2}ttt )
obofl = A HAF 1= Y& occlusal
interference® WAEF7] 18| posterior
bite block& “&2-38F5ith.(Fig 4)

Fig 3. Predistraction extraoral photography

Fig 4. Predistraction intraoral photography

Table 1. Cephalometric measurements

( : Measurements ~ Predistraction Postdistraction Difference
: SNA 65° 845" +195°
| v SNB 0 2 o
E | ANB 5 105° +155°
! Facial Convexity ~ ~75° 205 08"
FMA 36 335 -257
i Ul to SN 1035° 109° +5.5°
‘ Palatal plane 2 12 10
A to N-perp -13mm +4mm +17mm
Fig 5. Predistraction lateral cephalometric radiography and Pog to N-perp -18mm -14mm +4mm

tracing

Fig 6. Predistraction 3D CT
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CTANE Zod 943L B3t
Al B ¢ ot (Fig 3456 / Table
1)

Distraction protocol Figueroa
3 Polleye] el F34 A3
o 15L& & 3-5¢47t] latency
period, FHRUAMAASAE 2 44
A g 7}ol| 7123 active distraction,
2-3%79] consolidation period, 1
2 3 face maskE AHE-3F 6-85719]
retention periodE £3 FAE A
gagta Basget o
ol e 3979 latency periodE
1 1 el £ 394 Hd 2 ver-
tical bar, horizontal bar, 25gauge]
surgical wireZ traction wireg 7%
1 1 el om(Fig 7) distraction®]
rate 2 rhythme 4 3150
05mm% FH F lmmE activation
31913, rate 2 vectorE distraction
& APsHA FHREAAASAR
2 AAAH HrLE B8 2T
T 497 Hd @Ry EAFo=m
active distractions AlgsAtt. F
2 2 & A FRPRRASARE Ve
2 3}3l nasion, sella, ANS, A point,
AoAzl 9 Az g =438 3
1 1 om Aot ] FEOZ ol
distraction rate® ¥EASIHt}.(Fig
8) % 744, active distraction 44

Fig 9. 4" day of active distraction Aol FRAAIAZSAA S Hol =

g FAgstn FHE AL A
X nasion, ANS 927 25 AW

Fig 7. Assembley of RED components. Vertical bar, horizontal bar, distraction
spindle and screw, traction wire

Fig 8. Simple diagram of lateral cephalometric radiography and distraction rate

(3) &2 , o2 pgkor} ArekEo] counterclockwise rotation®
AN A A g e AS & F YUtk ol & 74

Le Fort III osteotomy #°f infraorbital rim area©] 7] H8 e 2mm, 3PS ImmZ distraction
fixation screw® 4 €5t91 2™ haloframes F715-4 rateZ WA th(Fig 9) % 1594, active distra-
o 2P HT ction 129l BlwA HFPsA Helo] Ha U=
25E B S 94E HutA gixte] 3ol

(4) Distraction Protocol $5RTh gEHo] Ko distraction rated ZF3H3
th(Fig 10) < 1794, active distraction 144l

distraction A FHHAMAASAR 2 ASXE 2 B Aol o7t ¢ Avtez A" BFolu 9
™ SNA7Z} 65, facial convexity”7} -7.5, A to N-perp7} A 72 B8 distraction rates 2483 th(Fig 11)
-13mmEA A3 dE A4S JeE a2 93 3D G4 2195, active distraction 1824 FH & active
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distraction®  FA3tAt}.  distra-
ction screw’dolA H7}glk distra-
ction®] F#HE& FAEth(Fig 12)
AAAHC R activationdt P dis-
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AukE-o A= 5/16 heavy elastic, 3}
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L3t om Auid o 7E 3ol
7t o= =% ek (Fig 13)

(6) A=z 2

A% 717+ Le Fort I osteo-
tomy %ol 3¥3+9] latency 713}, 3
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th(Fig 14) FU ARl = $-5o
A& distal step, FHSolME flush
terminal planes Rolu 9t} (Fig
15) FHEAMIASAR 2 32 B SNAYE 659
M 3458 ZF7}3l¥ 2L facial convexity HA| -5l A
1052 71819 21 palatal plane -200|4 -128 T
715 h(Table 1) A8 A5 AZHe] A5y
QA MFE x& FAAQA HEE y2E BokE W naion
£ Ao 2 12mm, orbitales WO 2 15mm Ao
Z Imm, ANS 2 A point+= AL Z 15mm AHoz
2mm ©]F3R . ARAE a9 HEHA o] F3
t}.(Table 2, Fig 16) Consolidation”]Zt of &g

RED(Rigid External Distraction) system& 0[&%t
Crouzon syndrome&Ake| distraction osteogenesis

Fig 10. 12th day of active distraction

Fig 11. 14th day of active distraction
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Fig 12. 18th day of active distraction and total amount of distraction at distraction
screw{mm)

3D CToA] B Aot AWl o)B 0 & zygoma’l &
g Ho] Holxu, X5 Ao o Hold maxillary
tuberosity-4-o] Atet AW oo Holiu §)

t}.(Fig 17)

19939 Monila"7} - 2.2 Le Fort I osteotomy$-
o reverse headgearE ©]-&3fe] Aetge] 2 A<
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Fig 13. Retention period with facemask

Fig 14. Postdistraction extraoral photography

Table 2. Horizontal and vertical linear change

Landmark-axis _ Change(mm)
Nasion-x 12
Nasion-y 0
Orbitale-x 15
Orbitale-y -1

ANS-x 15
ANS-y -2
A-point-x 15
A-point-y -2
Ul-x 15
Ul-y Q

Fig 15. Postdistraction intraoral photography
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Fig 6. Postdistraction 3D CT
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- ABSTRACT -

Midfacial distraction osteogenesis of Crouzon syndrome
with RED(Rigid External Distraction) system

Yang-Ku Lee”. Jeong-Ho Choi”, Seok-Hwa Kim?, Seung-Hak Baek”, Young-Il Chang"

v Department of Orthodontics, College of Dentistry, Seoul National University
7 Department of Plastic Surgery, College of Medicine, Seoul National University

Crouzon syndrome is one of the craniofacial syndromes characterized by craniosynostosis, midfacial hypolpasia and ocular
proptosis. Distraction osteogenesis is becoming important technique to treat craniofacial dysplaisa. It has many advantages
compared with standard orthognathic surgery. Maxillary distraction osteogenesis after Le Fort III osteotomy with the RED
system presents successful maxillary protraction to Crouzon syndrome patient with severe maxillary deficiency. It also
allows remarkable improvement of facial esthetics and respiratory functions.
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% Key words : Crouzon syndrome, Le Fort Il osteotomy, Distraction osteogenesis, RED system

183



