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~Abstract

and so forth were considered.

There were increased number of maxillofacial trauma in recent years accompanied by the change
in the type and the severity of the injury thus it was necessary to set up new therapeutic concepts.
Among many fixation methods, miniplate osteosynthesis, compression osteosynthesis, wire osteosynthesis

In this paper we are reporting case of the multiple facial bone fracture, which mainly treated with
miniplate osteosynthesis and the additionally used craniofacial suspension wire and transpaltal wire. It
was concluded that miniplate osteosynthesis was useful in multiple facial bone fractures.

INTRODUCTION

In treatment of the maxillofacial bone fracture, first
consideration is determination of patterns of the frac-
ture line, type, and severity, and the next is selection
of osteosynthesis material™***%,

The choice of material is determined by the calcu-
lation of the bending and torsion forces (biomecha-
nics) of available material, anatomical data, biological
tolerance of body to the foregin body material, and
the type and severity of the fracture*>"®,

Several osteosynthesis materials were compaired

according to healing mechanism. Rigid and nonrigid
fixations were different from each other at the point
of resorption of fragment end, callus formation, new
bone formation process, and the need of IMF, as
described on Table 1 (9,10).

The biomechanical fundamentals of the miniplate
osteosynthesis were experimentally studied during
the past decade and influenced on the treatment con-
cepts. The monocortical plate osteosynthesis techni-
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que that was studied by Michlet et al (1973) was
modified and developed into a practical and clinical
method. Champy et al, (1975, 1976, 1977, 1978)
and Strasbourg et al, (1975) did mathymatical and
experimental sudies of the biomechanical principles
of this method™ ¥,

Miniplate osteosynthesis is indicated in many cases
of the fracture including in edentulous jaw as well
as in dentulous jaw through the intraoral approachr.
However external approach is used in compound fra-
cture, multiple fracture, and other common fractures.

Table 1. Compare of rigid and nonrigid fixation.
" T foat
Resortion of fragment end(-+) Resorption of fragment end (—)

Callus formation (+) Callus formation (—)
Fibrous bone formation Direct bone formation

in the fragment end
Chondral ossification Lamellar bone formation
IMF with 6 weeks No IMF




Compression osteosynthesis has higher bending stre-
ngth than internal rigid fixation even without the
compression for two weeks of postoperative period.
But miniplate osteosynthesis has comfortable bending
forces to maxillofacial regions, and stable for early
usage following surgery'"'>',

There are need for the correct positioning of the
plate in operation to achive above principles. Minip-
late must be positioned on ideal osteosynthesis line,
which is defined by the course of the lines of tension
registered under standardized action of bending for-
ces. Plate was fixed to the ideal osteosynthesis line
with monocortical screw, and another plate was added
if necessary. Ideal osteosynthesis line in mandible
is on the course of a tension line at the base of
the alveloar process, behind the mental foramen, be-
low the dental roots and above the inferior alveolar
nerve, broad surface of the external oblique lince,
and another plate near the lower border of the man-
dible (Fig. 1). In maxillae, ideal osteosynthesis line
is not clear as in mandible but generally considered
to be located on the thick bony mass of the lower
orbital margin, lateral margins of the piriform aper-
ture, at the zygomaticomaxillary buttress, on the lo-
wer margin of the piriform aperture, at the zygomati-
cofrontal buttress, on the median orbital margins, pe-
riorbital and subnasal region (Fig. 2)™'

Miniplate osteosyntesis is considered as the rigid
fixation. Sometimes craniofacial suspension may be
combined with miniplate osteosyntesis. This combi-
nation may be considered when postoperative fixation
cannot be granted.

In this cases, miniplate osteosynthesis allows early
removal of the intermaxillary fixation and of the sus-
pension wires. Advantage of the combined procedure
in the treatment of extensive periorbital fractures
are reliable stabilization of the orbital margin, and
easy reduction and approximation of the multiple fa-
cial bone fracture segments'®!"1&19:2:20

Miniplate osteosynthesis is more comfortable in
treatment of the maxillofacial bone fracture. This pro-
cedure has several minor complications. The serious
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Fig. 2. Miniplate position on maxilla consider stress
pillar and bone thickness.

complications of osteomyelitis and non - union are re-
latively rare. There was none of these severe compli-
cations in our study of 66 cases. They are also relati-
vely low in other studies, Strasbourg reported 0%,
Colonge reported 2.0% (16/787 osteosynthesis). Mi-
nor complications are suture dehiscence, abscess for-
mation, pseudoarthrosis etc. Suture dehiscences were
commonly found if there had been delay of time bet-
ween trauma and operation. This complication also
occur independantly of the timing of treatment follo-
wing on inappropriate incision in the region of the
adjacent gingiva. This complications sometimes lead
to delayed infection, osteomyelitis, pseudoarthrosis,



Table 2. complicatios of the miniplate osteosynthesis

Number of fure Abscess Pseudo- it
ostepsynthesis de%'nlswwe formation axﬂlrogis Oasttelggygtes
Strasbou 642 7 7 - -

i (2};%) (11%)
Col 767 52 16 3 16
onee (65%) @0%) (03%) 0%
Lee et al 66 - ( 4‘%% ) - -
postoperative disturbance of occlusion and displace- Etiology : T.A.

ment of fragments. This complications are detailed
in Table 211.12.13.23.3&24.25).

CASE REPORTS

1) Name:Kim S.0. F/25
Imp. : Mandible Symphysis fracture
: LeFort [ fracture (both)
: LeFort 1I fracture (Left)
: Mid - palatal open fracture
: Nasal bone fracture

Fig. 3. Case 1) Water's view

i

Fig. 5. Case 2) Skull P-4 (Pre & Postop.)

2)

Treatment : Open reduction with combination of
miniplate osteosynthesis and suspension wire.
Closed reduction on nasal bone frac-

ture (Fig. 3.4).
Name : Bang W. M/30
Imp. : Mandible Symphysis fracture.

:LeFort 11, I fracture (both)
Etiology : T.A.
Treatment ; Open reduction with miniplate osteo-
synthesis (Fig. 5,6)

Fig. 4. Case 1) Lateral view

Fig. 6. Case 2) Water's view



Fig. 7,8,(cases 3) preop skull P-A and postoperative view.

3) Name:Kim. C.C. M/27
Imp. : Mandible Symphysis fracture.
: LeFort 1I fracture (both)
:LeFort III fracture (Left)
Etiology : TA.
Treatment : Open reduction with combined me-
thod of miniplate osteosynthesis and cranio - facial
suspension wire (Fig. 7,8,9)

DISCUSSION

We have discussed 3 cases of multiple facial bone
fractures with more than 8 fracture lines. Cases all
have severe malocclusion and a facial asymmetry.
They were all needed to have preoperative interma-
xillary fixation to correct the malocclusion. In cases
of palatal bone fracture transpalatal wiring was app-
lied preoperatively. Multiple facial bone fracture is
reduced with miniplate osteosynthesis. But severe
deviation cases of the orbital area and severe defect
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cases on the fractured lateral wall of the maxillae
need the suspension wire. Suspension wire attached
to the maxillary arch bar splint provided earlier
mouth opening, and was removed at 2 weeks posto-
peratively then replaced with the arch bar splint. All
3 cases were evaluated postoperatively for 6 months.
The result would be beneficial to the multiple facial
bone fracture cases that are treated by miniplate os-
teosynthesis and additionally used craniofacial suspe-
nsion wire for the purpose of less complicated better
healing procedure.
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MINIPLATE & 0|E% iy otHZ= ZH2f X[ga
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HAE A HAoh AEE Y NEAFL FAA &Y Bv dHERS A 1359 A"
gL Fedioes wAdHgT e FAd gt

2 FHEIE H2$ 804 o3 FHAE 7HR oA <tHE 22§ Miniplate osteosynthesis &
2 043 A2, BR A Craniofacial suspension wire 54 H-4 22 ol5 53 A& A7)

washe uholu,
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