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RADIOLOGICAL EVALUATION OF FRACTURE LINE STABILITY DURING FUNCTIONAL
LOADING AFTER MINIPLATE FIXATION OF MANDIBULAR ANGLE FRACTURES

Chang-Ho Suh,Jung-Soo Bae,Byung-Rho Chin*
Department of Dentistry, College of Medicine, Dongguk University
Department of Dentistry, College of Medicine, Yeungnam University*

After miniplate fixation of mandibular angle fractures, fracture line stability during functional loading was evaluated. Using panoramic
radiographs, 15 mandibular angle fracture patients who were treated by open reduction and one miniplate fixation along the external
oblique ridge, were evaluated at postoperative 1, 4 and 8 weeks. At each time, 2 radiographs were taken: one taken during maximum
biting of hardened silicone sheet on the affected side molar area and the other on the non-affected side. The distraction gap of inferior
border of mandible at each time and each side was measured and these data were analysed statistically with clinical findings.

The differences of inferior border distraction gap during hardened silicone sheet biting on the affected side molar area and on the
non-affected side molar area at 4 week radiographs were smaller than those of 1 week's except one case. At 8 week’ s radiographs,
the fracture lines were so stabilized that it was almost impossible to find the gap differences except one case and there were increased
radiopacity along the entire fracture lines. Clinically, bony union was confirmed in all cases during plate removal performed at postop-

erative 6 month.

By statistical analysis(paired t-test), the inferior border distraction gap during biting of hardened silicone sheet on the affected side
was significantly reduced during 1 and 4 week interval(p<0.01). The differences of inferior border distraction gap during biting on the
affected side molar area and on the non-affected side molar area were also significantly reduced at 1 and 4 week interval(p<0.01). But
the inferior border distraction(compression) gap during non-affected side biting was not significantly changed.

From these findings, it could be concluded that fracture line stability during functional loading after one miniplate fixation of
mandibular angle fractures stems mainly from reduction of inferior border distraction gap during affected side biting on time interval.

According to these radiographic and clinical findings, the clinical superiority of one miniplate fixation technique in mandibular angle

fracture treatment could be confirmed.

Key words : Mandible, Angle fracture, Panoramic radiograph
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Fig. 1. Loading on the lower first molar area of the fracture side caused distraction of the lower border interfragmentary gap(left) and
loading on the contra-lateral side lower first molar area caused almost no distraction of the lower border gap(right).

Fig. 2. Panoramic view of distraction of the lower border interfragmentary gap during loading on the fracture side(left) and reduced gap

during loading on the contra-lateral side(right).
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Fig. 3. Measuring the amount of inferior border interfragmen-
tary distraction gap( | ) on panoramic radiograph.
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Fig. 4. Correction of image distortion at 4 week's radi-
ograph:

reference = 1 week’ s radiograph

a, @ = longitudinal length of miniplate at 1, 4 week's
radiograph

b = amount of distraction gap at 1 week

¢ = amount of distraction gap at 4 week

x = corrected amount of distraction gap at 4 week

ata =x:c¢
hence, corrected amount of x = (a * ¢)/ a
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Table 1. Measurements of inferior border interfragmentary distraction gaps and their changes at postoperative 1 and 4

week(in millimeters, 2X)

Patient Ipsil Contral Diffl Ipsi4 Contra4 Diff4 Diff 1—4(%)
1 250 125 125 210 1.70 040 68.0
2 335 285 050 2.80 210 0.70 -40.0
3 2.65 2.00 0.65 2.65 215 050 231
4 420 350 0.70 235 190 045 357
5 510 330 1.80 370 340 0.30 833
6 310 1.70 140 220 1.30 0.90 357
7 470 320 150 380 2.60 120 20.0
8 430 2.00 2.30 2.50 2.00 050 783
9 240 140 1.00 295 245 050 50.0
10 6.30 390 240 5.50 380 170 29.2
11 240 153 087 215 199 0.16 816
12 1.80 0.90 0.90 1.80 102 0.78 133
13 380 260 120 245 140 105 125
14 4.60 320 140 445 385 0.60 57.1
15 4.80 3.00 1.80 445 4,00 045 75.0

Ipsi - loading at affected side molar area.

Contra : loading at non-affected side molar area.

Diff : difference of distraction gap(lpsi - Contra) at each week.

Diff 1—4(%) : reduction rate(%) of Diff from 1 week to 4 week.

Table 2. Comparison of distraction amount at week 1 and 4

Week 1 Week 4 reduction rate(%)
Ipsi* 3.73+1.26 (1.80~6.30) 3.06+1.08 (1.80~5.50) 16.0+17.8 (-22.9~44.1)
Contra 242+0.94 (0.90~3.90) 2.38+0.96 (1.02~4.00) -3.7+33.0(-75.0~46.2)
Diff* 1.31+0.58 (0.50~2.40) 0.68+0.40 (0.16~1.70) 415+34.0 (-40.0~83.3)

*p<0.01 Mean+SD (range), in millimeters (2X)

Ipsi  :loading at affected side molar area.

Contra : loading at non-affected side molar area.

Diff  : gap difference(Ipsi-Contra) at each week.

Q= R0 2 Vehytti(Table 2).
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Fig. 5. Changes of inferior border distraction gap in individual [\ ,—él_

patients at postoperative 1 and 4 week(2X).

O,A amount of inferior border distraction gap during loading on
affected side molar area (O) and non-affected side molar area (A)
at 1 week.

® A amount of inferior border distraction gap during loading on
affected side molar area (®) and non-affected side molar area (A)
at 4 week.

Length of bar(0 — A, ® — A): distraction gap difference.
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