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A Case Report of RED II Distraction Osteogenesis
and Early Rigid Fixation by Minimal Invasive
Approach Le Fort III Osteotomy in Crouzon's
Disease
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Purpose: Rigid external distraction(RED) is a highly
effective technique for correction of maxillary hypoplasia
in patients with cleft or syndromic craniosynostosis.
Despite many advantages of RED, it also has the
problem of relapse as the conventional advancement
surgery. Bicoronal approach, that is the common ap-
proach to gain access to the craniofacial skeleton, had
some morbidity, such as hair loss, sensory loss, wide
scar and temporal hollowing. We present our clinical
experience of RED distraction with minimal invasive
approach and early rigid fixation to overcome these
disadvantages.

Methods: A 27-year-old female patient with Crouzon's
disease underwent Le Fort Il osteotomy and RED
device application through the minimal invasive direct
skin incisions. After the latent period of 5 days, distrac-
tion was undertaken until proper convexity and advance-
ment were obtained. During the rigid retention period,
inflammation occurred on the right cheek, and proper
conservative managements were done including con-
tinuous irrigation. To maintain the stability of distraction,
early rigid fixation was undertaken on the osteotomy
sites through another skin incisions. Preoperative and
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postoperative orthodontic treatments were performed.
Serial photographs and cephalometric radiographs were
obtained preoperatively, after distraction and 6 months
after distraction.

Results: The cephalometric analysis demonstrated
postoperatively significant advancement of the maxilla
and improvement of facial convexity. After 6-month
follow-up period, the maxilla was stable in the sagittal
plane and no relapse was found. Facial scars were not
noticeable and other deformity and morbidity did not
occur.

Conclusion: This effective and stable technique will
be a good alternative for the patients who need large
amount of distraction and for adult patients with severe
maxillary hypoplasia or syndromic craniosynostosis.

Key Words: Rigid external distraction, Minimal invasive, Rigid
fixation, Le Fort 1l osteotomy, Crouzon's disease
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Fig. 1. (Solid line) Minimal invasive approach design for Le
Fort IIT osteotomy; Subciliary incision for orbital floor osteotomy,
medial canthal incision for frontonasal osteotomy, lateral brow
incision for lateral osteotomy and intraoral incision for
zygomatic arch osteotomy and pterygomaxillary disjunction.
(Dot line) Minimal invasive approach design for rigid fixation of
frontonasal area and zygomatic arch area.

U g e]sks]®x] Vol 34, No. 1, 2007

AHEE712 Stqlnh ARIZIBNARS st HAntAHE
AL ALgeiAE T YRS Has oA
34T AAEL dEE HAHANE E8A Le Fort IMI
2EE ABHRA e 2e AR DAL B
AtHFig 1). WA HxetdA 3 FW A4 A =
Uk 29, % w4 o3 2elo) o 15-20mme) X
a2 AANE Jretith AR AAS Tl <ebd e A
=&, W #HE T AFnFe dEss, 49
P9Z B3 Qoo B Aojele] ABEL AYs
, A0 ANE B BBTALEY et B
(pterygomaxillary disjunction)S A| 335+ ). o] 2A H4
AgdNe §3td 2E HEed

disimpacting forceps& ©]&3le &4
ool & AdeS A oAY %

F5UARE 228 A F

7t 1 mm/day £22 8% F 23 ¥
% AL 17 mmerh A
437 A A5A9 F8 A AL
WAL, wgdete] PR APttt o] F 3]

S Y

Y
R T

e 7MY F £F UIdAEAD TR F 2594) +=
ol A3 dao] A 48YA 7 wde
S ABsA, g MH Foll AxEo] nYgF A%

A2 AX](continuous irrigation system)Z -85} 1,
ol& 7Yzt FAGATE FAlo U HAANAM #F THLE
HA gokth o] & @5 AsiA AAE F9 EHAHA
o] $e=o 27 8% F4|, RED F3 AAE 1
AslAth €% 77LA(SAATE T 55¢A) Al 1
Aee Ad=z HaAFAME APt sl(Fg. 1), 45
AFe R g PEg Fd 5-10mm HRH/NE F3hS
g FE 33193 o] Y& miniplate®Z 317 B
Yatant. o] % Sxte A glo] FAAFAE FA A
Al A eH(immediate relapse)o] HX] ¥ 22 &<l
Aos 39 Fo] RED AAE AAS AT o] F &

AR ALY Y] A&Hez w3
3t '
& yRAge gy
 olE B £& Azto] ©EE & JUTh

HA o

(]

o

Ay

o 48
Ry
%oi'l—

o
=AU
Sxba
==y o >
i o o
ol
50
5o
)
2
M
S
3
2 g
o
>
on,
B
ox

bt
)
2.
H
of
)
tilo
N
N

o

1o

=)

;‘f‘o' o w2
o —[)lr
iﬁ o2t

5 b
L
e E ogk
AN
g
e &2

O B
E £ 5
oy 2
N

1o

Hr

2

AR

ox !

X o
r
oh‘lﬂ




125

Fig. 2. Preoperative photography showed that midface was severely hypoplastic and retruded. (Above, left) Frontal view. (Below, left)
Lateral view. After distraction period, facial profile was well recovered and the exophthalmos disappeared. (Above, center) Frontal view.
(Below, center) Lateral view. In 6 months after distraction, the large amount of midfacial advancement was well maintained and relapse
did not occur. (Above, right) Frontal view. (Below, right) Lateral view. '
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Table I. Cephalometric Measurements

g ¥ 29838 ®] Vol 34, No. 1, 2007

Preop After distraction Postdistraction 6 months
SNA 67° 85° 84°
SNB 84° 78° 78°
ANB -17° 7° 6°
Pog-N perpend 3.5 mm -9 mm -8.5 mm
A-N perpend -14 mm 5mm 4.5 mm
Ul to FH 455° 50° 52°
Overjet -15 mm 8 mm 7 mm
Facial convexity -59° 15° 16°

Fig. 3. The serial change of facial profile in lateral cephalometry. (Left) Preoperative cephalometry showed severe maxillary hypoplasia
and retrusion. (Center) Lateral cephalometry after distraction period. (Right) After early rigid fixation, the large amount of advancement
of maxilla was well maintained in 6 months after the operation. No relapse occurred. (Arrows) Rigid fixation with miniplates on

frontonasal area and zygomatic arch areas.
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