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Abstract---Introduction: The various changes after ORIF and the
internal fixation of condylar head fractures are available for a less
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follow up period only. Hence in this study we evaluated bone
resorption after open reduction and internal fixation of condylar head
fractures of the mandible. Materials and Methods: A retrospective
analysis of patients who underwent open reduction and internal
fixation of condylar head fractures was conducted. The bone
resorption on the condylar head was measured after removal of
osteosynthesis material by segmenting and superimposing of the
postoperative 3D radiologic follow-up exam (T2) over the initial
intraoperative cone-beam computed tomography (T1). Results: We
observed that in the total of 150 patients, the mean follow-up time
was 25.6 months. The mean bone resorption on the condylar head is -
5.16% of segmented condylar head. There was no correlation of
clinical outcome and bone resorption. Conclusions: The mean bone
resorption rate of -5.16% in the intermediate-term follow-up time is
comparable to findings of other studies with short-term follow-up
time. The bone resorption is seen in the first few months postoperative
and is lower in the next moths.

Keywords---Bone Resorption, Open Reduction, Internal Fixation,
Condylar Head Fractures.

Introduction

The management of condylar fractures is debated. Closed reduction approaches
have demonstrated better long-term maximal mouth opening (MMO) without the
risk for facial nerve injury or mastication. Open reduction and internal fixation
(ORIF) offer the potential to restore the preinjury anatomic relationships, stabilize
the fracture, enable rapid fracture healing and evade prolonged
maxillomandibular fixation.1-5 Although different types of plates for the fixation of
condylar process fractures have been defined in the literature no comparative
analysis amongst these different fixation systems has been described. The
miniplate is used most often, followed by the microplate. Miniplate osteosynthesis
has been the standard fixation system used for open treatment of mandibular
fractures during the past few decades. Miniplates deliver functionally stable
fixation of condyle fractures, and several studies have demonstrated good clinical
and radiological results.*° Microplates for internal fixation were introduced in the
late 1980s10 and offer many advantages over miniplates, such as requiring less
manipulation, being more malleable and easier to adapt to the shape of the bone,
being less likely to cause iatrogenic damage, and carrying a lower rate of major
complications.10 The application of microplate fixation systems for the repair of
isolated unilateral or bilateral condylar fractures without comminution or bony
defects has also been previously stated. Hence in this study we evaluated bone
resorption after open reduction and internal fixation of condylar head fractures of
the mandible.

Material and Methods

We conducted a retrospective study at the department of the oral and
maxillofacial surgery. The study included the cases of the condylar head or neck
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fractures operated at the department for the last 10 years 2011 to 2021. Both the
microplates system and miniplates system were used. Both the unilateral
fractures, bilateral fractures and the subcondylar fracture, were included in the
study. A pre-treatment CT scan determined condylar process fracture. The
protocol for the ORIF surgery was followed as per the guidelines. ORIF via a 3-cm
preauricular incision was done by from the inferior aspect of the zygomatic arch.
The fracture was fixed using miniplate or microplate system fixation techniques. If
there was sufficient space for placement of a plating system, either miniplates or
microplates were chosen for rigid fixation. Otherwise, the displaced condylar head
was fixed with either miniscrew (2.0 mm) or microscew (1.3 mm) similar to lag
screw fashion. Light intermaxillary fixation guided by rubber bands was applied
in the early postoperative period. The patients underwent routine clinical follow-
up at least 1, 3, 6, and 12 months postoperatively. The MMO and occlusion were
assessed clinically and recorded. Postoperative CT scans obtained at least 6
months after surgery and also later were assessed for bone resorption. The
radiographic results were scored on a scale of 1 to 4 according to the
classification scheme proposed by proposed by lizuka et al. The data obtained
were compared at various time periods keeping the p< 0.05 as significant.

Results

A total of 150 condylar fractures were diagnosed preoperatively. The mean age of
our patients was 27+4 years. The mean duration of follow-up was 25.6 months.
The age, sex ratio, presence of concomitant mandibular and/or maxillary
fractures, duration of follow-up, and time from injury to intervention did not differ
significantly between the miniplate and microplate groups. Malocclusion was the
most common complication in both groups, and the rates of complications did not
differ significantly between the groups.

The primary measure of postoperative function in all patients was the MMO.
There was significant difference between the two types of the systems.
FigurelThe primary radiographic outcome measure was bone resorption. The
microplate group demonstrated significantly higher scores with less bone
resorption than the miniplate group at all follow-up time points, including 6
months (3.24 vs 2.81, P =0.011), 12 months (3.72 vs 2.64, P = 0.032), 24 months
(3.71 vs 2.79, P = 0.025), and 36 months (3.71 vs 2.75, P = 0.041) after ORIF
(Table 1).

Table 1. Comparison of Radiographic Condylar Resorption Scores by Plating
System

Period of
Follow-up
6 mo 12 mo 24 mo 36 mo 48 mo
No. MeanNo. MeanNo. MeanNo. MeanNo. Mean
Scor Scor Scor Scor Scor
e e e e e
Condyle (SD) Condyle (SD) Condyle (SD) Condyle (SD) Condyle (SD)
s s s s s
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Microplat 18 3.24 7 3.72 9 3.72 7 3.71 9 3.66
e fixation (0.59 (0.49 (0.44 (0.48 (0.50
) ) ) ) )
Miniplate 11 2.79 9 2.67 14 2.79 8 2.75 7 2.43
fixation (0.98 (1.12 (1.12 (1.04 (1.27
) ) ) ) )
P=0.011 P=0.032 P=0.025 P=0.045 P=0.041
55,00 ~ . ORIF

microplate

00 T miniplate
50.00 —
45.00 ~ T ¢
>
40.00 — L ake

35.00 — 1 +

3000 o -~

Mean MMO

2000 —

1500 —

10.00 —

T T T T T T |
1.00 300 6.00 1200 18.00 24.00 >24 00

Month

Ewor ban #4100 SD

Figure 1. Comparison of maximal mouth opening (MMO) between microplate
and miniplate fixation.

Discussion

The observations of our study show that the microplates are valuable in the
treatment of intracapsular condylar head fractures by ORIF. Microplates allow the
surgeon to be more conservative as they are small and rigid at the same time.*59
In our study there were no significant variations in complications was observed
between condylar neck fractures treated with microplate and miniplate fixation.

No significant difference in the malocclusion was noted between the two over the
period of the follow up in our study. The functional outcome, was better in the
microplate group during the total follow-up period, although not significant. We
believe the key cause of the gradual manifestation of this difference to be the slow
recovery of neuromuscular function. Nevertheless, as in the previous studies?10
the difference became statistically significant beginning 1 year after surgery and
continued so throughout our follow-up period.

We also noted that microplates showed a lead over miniplates was in the amount
of postoperative bone resorption. While miniplates have usually been used for the
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repair of condylar process fractures, there have been studies of resorption of the
condylar head after ORIF with these plates. In 1991, lizuka et al* reported 13
cases of high condylar fractures treated by ORIF and miniplate fixation that
showed postoperative radiographic signs of severe bone resorption and
osteoarthrosis. Correct condylar reduction and tridimensional stabilization can
thus prevent poor postoperative remodeling.> Eventually, the cause of condylar
resorption is most likely multifactorial, with the use of miniplate system fixation
resulting in both more extensive detachment of the periosteum and greater tissue
damage due to the intrinsic influence of stronger hardware.

There were few limitations in our study. The follow up period of all the
participants was different. Some of the participants were followed up for only 9
months post surgery. Microplates need lower manipulation during placement,
attain a higher degree of adaptation to the fracture site, and permit occlusal self-
adjustment. Also, the condylar resorption may due to the lower vascular supply
and an adequate reduction, may bring about good results.

Conclusion

We observed that the maximum of the bone resorption occurs in 4-6 months
period. In prevention of negative sequelae of protruding implants, timing of
osteosynthesis material removal after this period of high bone remodeling activity
is recommended. Further studies are needed to confirm our observations.
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