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A PHOTOELASTIC STUDY ON EFFECTS OF BONE REDUCTION FORCEPS
ON MANDIBULAR FRACTURE REDUCTION

Jin-Hyoung Park, Byung-Ho Choi, Tae-Min Yoo, Jin-Young Huh*
Department of Oral and Maxillofacial Surgery, college of Dentistry, Yonsei University,
Department of Dentistry, Asan Hospital, Ulsan University*

The purpose of this study was to evaluate the stress patterns within fractured mandibles generated by
reduction forceps and to deternmine the optimal position of the reduction forcep. Twenty-seven nandibul ar

model s were fabricated using a photoel astic resin.

Each of the three sets of nandible models prepared was

osteotom zed according to one of three different fracture types(synphysis, parasynphysis and body frac-
tures). After reducing the cut segnents, a reduction forcep was placed into different engagenent holes to com
press the segments. Photoel astic stress anal ysis was used to visualize the stress patterns within the fractured

mandi bl ul ar nmodel s generated by the reduction forcep.
In the case of synphysis or parasynphysis fractures,

an optinmum distribution of stress over the fracture

site was achieved when placing the reduction forcep more than 12.5mm on either side of the fracture line
between the mdway |evel bisecting the mandible and 5mm bel ow the level. In the case of body fractures, opti -
mum stress distribution was achi eved when the reduction forcep was placed more than 15mm fromthe fracture
line on the mdway level. In conclusion, a correct use of reduction forceps helps to provide a precise three-

di nensi onal reduction for nandibul ar fractures.
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Hg 1 Bone reduction forcep.

Hg 2 Mdway and the positions of engagenent hol es.

Hg 3 Dagramfor stress freezing.

Fg 4 Three places for nodel sections are parallel to the nmdway a  10mminterval s.

Fg 5 Mandi bul ar nodel with synphysis fracture conpressed 10mm on either side of the fracture line 5mm above
the ndway level. ;(a) frontal viewof the nodel, (b), (c), (d) stress fringes in horizontal sections of the nod-
d.

Fg. 6-(A. Mnd bular nodel wth synphysis fracture conpressed 10mm on either side of the fracture line at the
madway |evel. ;(a) frontal viewof the nodel, (b), (c), (d) stress fringes in horizonta sections of the nodel.

Fg 6-(B. Mndbular nodel with synphysis fracture conpressed 12.5mmon either side of the fracture line at the
madway level. ;(a) frontal viewof the nodel, (b), (c), (d) stress fringes in horizonta sections of the nodel .

FHg. 6-(Q. Mndibular nodel with synphysis fracture conpressed 15mm on either side of the fracture line at the
mdway |evel. ;(a) frontal viewof the nodel, (b), (c), (d) stress fringes in horizontal sections of the nodel .

Fg. 7. Mandi bular nodel wth synphysis fracture conpressed 12.5mm on either side of the fracture line 5mm bel ow
the mdway level. ;(a) frontal viewof the nodel, (b), (c), (d) stress fringes in horizontal sections of the nod-
d.

Fg. 8 Mndibular nodel wth parasynphysis fracture conpressed 12.5mmon either side of the fracture line at the
nmaway | evel. ;(a)frontal viewof the nodel, (b), (c), (d)stress fringes in horizontal sections of the nodel .

Hg 9. Mdel wth body fracture conpressed 15mm on either side of fracture line a the level of the mdway. ; (@)
frontal viewof the nodel, (b), (c), (d) stress fringes in horizontal sections of the nodel .
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