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Abstract

The Sub-condylar region is a common place for mandible fractures and these fractures can be managed by open reduction and internal fixation techniques, or only in-
ter-maxillary fixations. The aim was to reveal the effects of healing of these fractures on clinical and radiologic findings. This is a clinical study including 15 patients. All 
patients had unilateral sub-condylar fractures and patients who had bilateral sub-condylar fractures, intra-articular fractures, or displaced mandible fractures that were 
located on another subpart were excluded. Clinical assessments include occlusion, maximum mouth opening at an interincisal distance, deviation of the mandible with 
mouth opening, and general oral and health assessment index. Radiologic assessments include the heights of the condyles and rami + condyles, and the distances between 
the mandible anguli and cranial base. Statistical tests have been performed. The patients’ ages ranged between 9 and 70 years (mean:28.1±15.4). Follow-up period ranged 
between 6 and 74 months (mean: 28.3±27.2). 13 patients had normal occlusions. The mean maximum mouth opening was 4.3±0.69 centimeters. 11 patients had a mean 
mandibular deviation of 0.26±0.27 centimeters with mouth opening.  Clinical effects of the fracture and healing period can be accepted as quite satisfying in both clinical 
and radiologic means with either treatment options including open reduction internal fixations and IMF/Arch-Bar-only techniques. Long-term results of sub-condylar 
region fractures are quite acceptable with a high level of quality of life.
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Introduction

The location of the mandible makes it vulnerable to fractures 
and surgeons have been repairing mandibular fractures for many 
decades [1-3]. Before the introduction of plates and screws into 
the maxillofacial region, we used to repair the fractures with 
open reduction and fixation with wiring techniques [4, 5]. After 
the presentation of rigid fixation techniques in cephalic region 
fractures [6-8], reaching more stable internal fixations became 
standardized.

Assaults and motor vehicle accidents are the two of most important 
etiologic causes [9]. After applied force comes from another 
person or a motor vehicle and passes through the mandible, the 
most common sites for fractures become the body and the angle

with 32% and 28%, respectively [10]. Fractures of the condyler 
site were reported between 25-35% [11-13], however a direct force 
to the jaw results in a fracture in the condylar site in 72% of the 
patients based on poor elasticity of the neck [14]. 

The sub-condylar site is an important region for mandibular 
fractures. With fractures, shortening of the ramus, deviation of the 
jaw with mouth opening and malocclusion are usually encountered. 
However, surgical exposure of this site is quite difficult with the 
branches of the facial nerve passing over the condylar neck and 
the maxillary artery passing just beneath it. This difficulty often 
influences surgeons in the decision making process and causes 
controversies [15]. Treatment options include intermaxillary 
fixation (IMF) after closed reduction, open reduction and internal 
fixation (ORIF) and endoscopic-guided reduction and internal 
fixation (ERIF) [16].

Although technically difficult, ORIF can be accepted as the gold 
standard in many cases, and IMF after closed reduction is an 
important and a very commonly used option. The long term results 
of both techniques on mouth opening capacity and mandibular 
deviation with movement of the jaw, occlusion, and heights of the 
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rami and condyles were investigated in the presented study. 

Materials and Methods

Patients

Ethical committee approval was obtained before the study (Prof 
Cemil Tascioglu City Hospital Clinical Ethical Committee 
21.03.2022-136). The records of  Prof Cemil Tascioglu City 
Hospital, Deparment of plastic, reconstructive and aesthehtic 
surgery were checked. Patients with mandibular fractures in 
the unilateral subcondylar regions whose treatments had been 
performed between January 2016 and December 2021 were 
included in the presented study. The demographics of the included 
patients were outlined in Table 1. The procedures were carried out 
under general anesthesia according to the approach which was 
outlined under the surgery part of this manuscript. 

The patients who had bilateral condylar site fractures, panfacial 
fractures and concomitant displaced mandibular fractures other 
than condylar regions were excluded from the study. 

The patients who had been eligible for this study were accepted 
again for late term clinical and radiological assessments. 

Surgery

All of the surgical procedures were carried out in the operating 
theatre under general anesthesia. 

In the IMF group, the mandibles were stretched to the maximum 
mouth opening. The fractures were reduced in closed fashion by 
outer pressure in lateral overriding condyles and by intraoral finger 
pressure in medial overriding or medially deviated condyles. 
There were no laterally deviated condyles in this group. Normal 
occlusions were achieved and Erich Arch Bars or IMF screws were 
applied. Barrel bandages were put in during the recovery period 
after anesthesia and rubber bands were put to achieve normal 
occlusion after the placement of a posterior bite block. IMFs were 
left on for four weeks and physical therapies begun afterwards to 
avoid ankyloses. 

In the ORIF group, the mandibles were stretched again to the 
maximum mouth openings and four IMF screws were placed on the 
anterior surfaces of both jaws. Normal occlusions were achieved 
by wiring through the IMF screws. Retromandibular incisions were 
used in low subcondylar fractures and preauricular incisions were 
used in high subcondylar fractures. After incision of the superficial 
musculoaponeurotic system (SMAS) layer, the parotid capsules 
were incised vertically. Meticulous dissections were performed in 
the superficial lobes of parotid glands and the branches of the facial 
nerves were exposed. Deeper dissections were performed between 
the upper buccal and zygomatic branches in the retromandibular 
incisions, and between the zygomatic and frontal branches or 
posterior to the frontal branch in the preauricular incisions. The 
two incisions were combined when the condyles were medially 
deviated more than 30 degrees. After exploration, the fracture sites 
were reduced and two mini titanium plates were placed for internal 
fixations. 

Assessment Methods

Patients were followed up at least six months after their operations 
had been performed. The patients were evaluated by clinical and 

radiologic means. 

Maximum interincisal distances and mandibular deviations 
after maximum mouth openings were measured clinically and 
occlusions were evaluated as well.

Patients who had accepted the risks had CT scans for radiologic 
evaluations. Measurements were taken of both fracture and 
non-fracture sides of preoperative, early postoperative and late 
postoperative CT scans. The heights of condyle and ramus, the 
Gonion point and Frankfort horizontal (FH) plane were used as 
defined by Qu et al [17]. To sum up, condylar heights were accepted 
as the distances between the maximum points of the condyles 
and a horizontal line passing from the lowest points of sigmoid 
notches (figure 1). Ramus + condyle heights were accepted as the 
distances between the Gonion points and the maximum points of 
the condyles. The distances between the anguli and the cranial 
bases were accepted as the distance between the Gonion points and 
FH Planes, which is defined as a line passing between the upper 
point of the external auditory meatus (The Porion) and the lower 
point of the bony orbitale (The Orbitale).

Figure 1. Figure outlining the measurements. Left: fracture side, Right: Non-
fracture side. Condylar height (green line): the distance between the maximum 
point of the condyle (short ride line) and a horizontal line passing from the lowest 
point of sigmoid notch (long red line). Ramus + condyle height (blue line): the 
distance between the Gonion point (blue circle) and the maximum points of the 
condyles

Quality of Life Index

The General Oral Health Assessment Index (GOHAI) [18,19] was 
adapted and used to reveal the quality of life after treatment have 
been completed. This is a questionnaire consisting of 12 questions. 
Scores can be enrolled between 12 and 60, with a higher score 
meaning more positive levels of health [20].  GOHAI index was 
outlined in Table 2.

Statistical Analysis

The software program SPSS (Statistical Package for Social 
Sciences for Windows 22.0) was used for statistical analysis. 
Data and values were analyzed by using the Friedman’s two-
way analysis of variance by ranks and by Mann-Whitney U tests. 
Outcomes were evaluated at a 95% confidence interval for mean 
and a 5% significance level. Median, minimum, maximum and 
interquartile ranges were used in the nonparametric tests. p values 
below 0.05 were considered significant.

Results 

15 patients were included in the study. Of these, ten accepted the 
risks of the CT scans and had the scans performed. Gleaned from 
this, fifteen patients had late term clinical results whereas ten of 
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them had both clinical and radiological results. 

The patients’ ages ranged between 9 and 70 years (mean of 28.1 
years±15.4). Follow-up period ranged between 6 and 74 months 
(mean of 28.3 months ±27.2). 

Clinical Results

The clinical results of the patients were outlined in table 1. 13 
patients out of 15 had normal occlusions. One of the patients 
with malocclusions had an ORIF operation, the other had only 
an intermaxillary fixation with Erich Arch Bars. The maximum 
mouth opening at interincisal distance ranged between 3.2 and 
5.8 centimeters (mean of 4.3 centimeters ± 0.69). With the mouth 
opening, four had their mandibles in the midline however the 
remaining ones had mandibular deviations ranging between 0.1 
and 1 centimeters (mean of 0.26 centimeters ±0.27). GOHAI 
index scores ranged between 34 and 59 out of 60 (with a mean of 
49.3±5.9).

Radiologic Results

Radiologic results including preoperative, early postoperative and 
late postoperative CT scans (Figure 2) were outlined as numeric 
values in tables 3 to 5, and as percentages in tables 6 to 8.

Figure 2. CT scan samples for ORIF operation. Left: Early postoperative scan, 
middle and right: Late postoperative coronal and sagittal scans of another patient

Preoperative condylar heights had ranged between 13.7 and 
33.8 millimeters (mean:19.37±5.75) whereas early postoperative 
condylar heights ranged between 9.7 and 32.2 (mean: 19.99±6.31) 
and late postoperative condylar heights ranged between 12.8 and 
29.1 (mean:20.23±4.97). Preoperatively, changes in the condyle 
heights had ranged from a 31% height loss to an 18% height 
increase when compared to the healthy sides.  

Preoperative condyle +ramus heights ranged between 48.5 and 
74.6 millimeters (mean:65.06±6.75). Early postoperative condyle 
+ramus heights increased to a range between 55.3 and 78.7 (mean: 
19.99±6.31) and late postoperative condyle +ramus heights 
decreased when compared to early postoperative results to a range 
between 51.1 and 77.5 (mean:66.82±6.8).  Preoperatively, changes 
in the ramus + condyle heights ranged from a 13% height loss to a 
2% height increase when compared to the healthy sides.

When the relationship of the mandible with the cranial base was 
checked, the distance between the Gonion and FH plane ranged 
between 58.1 and 80.2 (mean:71.19±6.1) preoperatively and 
ranged between 58.8 and 81.5 (mean:71.48±6.6) postoperatively. 
Late results did not show a large difference with a mean value 
of 71.5±7.02 (ranging between 54.4 and 82.3). Preoperatively, 
distance between the Gonion and FH plane changed from an 11% 
decrease to a 1% increase when compared to the preoperative 
healthy sides

The contralateral healthy sides were shown to be changed in the late 
postoperative period when compared to their preoperative values: 
condylar heights changed between a 33% height decrease and a 
15% height increase and condyle + ramus heights changed between 
a 5% height decrease and a 15% height increase. Furthermore, the 
distance between healthy Gonion points and cranial base changed 
between a 14% decrease and a 15% increase in the late term when 
compared their states in the preoperative periods. 

Statistical Results

Statistical results related to the CT scans were outlined in tables 9 
and 10. On the fracture side, late postoperative mean and median 
condyle heights, condyle + ramus heights and Go-FH plane 
distances were increased when compared to their preoperative 
counterparts, however, these increases were without significance 
(p=0.741). On the late postoperative period, mean and median 
condylar heights of the fractured and non-fractured sides were 
similar to each other with a p value of 0.684. Again, in the late 
postoperative period, mean and median condyle + ramus heights 
and Go-FH plane distances of the fractured sides were shorter 
when compared to the contralateral (healthy) sides, however these 
decreases also did not show statistical significance (p values=0.089 
and 0.165).

Table 1. Demographic properties of the included patients and clinical results

Patient 
Number

Year of
 Operation Age Accepted the 

late CT Scan
Follow Up 

Time Gender Age Group Treatment Occlusion Interincisal Dis-
tance (in cm)

Mandibular 
Deviation Questionnaire

#1 2021 11 Yes 7 Months Male Pediatric ORIF+IMF Normal occlusion 3.2 1cm left 59
#2 2021 26 Yes 7 Months Male Adult ORIF Normal occlusion 3.6 0.5cm right 34
#3 2021 19 No 8 Months Male Adult Arch Bar Normal occlusion 5.8 midline 54
#4 2021 23 Yes 6 Months Male Adult ORIF+IMF Normal occlusion 4.1 0.5cm left 54
#5 2021 21 Yes 6 Months Male Adult Arch Bar Normal occlusion 4.8 0.2cm left 50
#6 2021 20 Yes 6 Months Male Adult ORIF+IMF Normal occlusion 5.2 midline 43
#7 2020 29 Yes 6 Months Male Adult ORIF Lingual crossbite 4.7 0.5cm right 47
#8 2021 40 Yes 14 Months Male Adult Arch Bar Normal occlusion 3.7 0.3cm left 47
#9 2021 35 No 16 Months Male Adult Arch Bar Normal occlusion 4.2 0.1cm right 53
#10 2016 70 No 63 Months Male Adult Arch Bar Normal occlusion 4.5 0.2cm right 45
#11 2017 46 No 58 Months Male Adult Arch Bar Normal occlusion 4.9 midline 52
#12 2016 38 Yes 63 Months Male Adult Arch Bar Normal occlusion 4.3 0.3cm left 54
#13 2017 9 Yes 74 Months Female Pediatric Arch Bar Normal occlusion 3.8 0.2cm right 48
#14 2016 11 Yes 62 Months Female Pediatric Arch Bar Buccal crossbite 3.6 midline 51
#15 2017 24 No 50 Months Male Adult Arch Bar Normal occlusion 4.1 0.1cm right 49
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Table 2. The table including adaptation of General Oral Health Assessment Index (GOHAI) Defined by Atchison et al. [18,19]

Number Question Point

Never Rarely Sometimes Usually Always

1 Limit kinds or amounts of food you eat because of problems with your teeth or jaw 5 4 3 2 1

2 Have trouble biting or chewing any kinds of food, such as firm meat or apples 5 4 3 2 1

3 Able to swallow comfortably 1 2 3 4 5

4 Teeth or wires prevented you from speaking the way you wanted to 5 4 3 2 1

5 Able to eat anything without feeling discomfort 1 2 3 4 5

6 Limit your contacts with people because of the condition of your teeth or jaws 5 4 3 2 1

7 Displeased or unhappy with the looks of your teeth and gums, or jaws 5 4 3 2 1

8 Use medication to relieve pain or discomfort around mouth 5 4 3 2 1

9 Worried or concerned about the problems with your teeth, gums or jaws 5 4 3 2 1

10 Feel nervous or self-conscious because of problems with your teeth, gums or jaws 5 4 3 2 1

11 Feel uncomfortable eating in front of people because of problems with teeth 5 4 3 2 1

12 Teeth or gums sensitive to hot, cold or sweets 5 4 3 2 1

Table 3. Preoperative CT scan measurements

PREOPERATIVE MEASUREMENTS

Affected side Healthy Side

Patient Number Condyle Height Condyle + Ramus 
Height Go - FH distance Condyle Height Condyle + Ramus 

Height Go - FH distance

#1 ORIF+IMF 17.9 48.5 58.1 20.8 54.5 62.6

#2 ORIF 16.8 68.3 75.3 18.4 75.2 80.8

#4 Arch Bar 15.8 64.8 71 22.6 74.7 80.1

#5 ORIF+IMF 20.9 65.1 67.8 19.8 68.6 72.3

#6 Arch Bar 18.7 74.6 80.2 19.4 76.7 81.1

#7 ORIF+IMF 14.3 63 67 17.8 68.7 72.3

#8 ORIF 13.7 69.1 76.9 19.8 73.4 75.9

#12 Arch Bar 33.8 67.5 72.4 28.6 69.5 74.8

#13 Arch Bar 22.1 66.9 70.6 20.3 65.6 69.6

#14 Arch Bar 19.7 62.8 72.6 17.8 67.4 73.3

Table 4. Early postoperative CT scan measurements

EARLY POSTOPERATIVE MEASUREMENTS

Affected side Healthy Side

Patient Number Condyle Height Condyle + Ramus 
Height Go - FH distance Condyle Height Condyle + Ramus 

Height Go - FH distance

#1 ORIF+IMF 18.8 55.3 58.8 20.9 55.5 61.5

#2 ORIF 23.3 71.3 74.8 21.9 71.4 74.2

#4 Arch Bar 9.7 63.9 68.2 21.2 76 77.8

#5 ORIF+IMF 21 69.2 70.5 18.1 65.8 68.2

#6 Arch Bar 22.5 78.7 81.5 25.1 76.2 79.1

#7 ORIF+IMF 12.9 65 69.1 17.4 68.2 71.4

#8 ORIF 17.8 74.2 81 16.3 74.4 77.5

#12 Arch Bar 32.2 63.9 72.7 29.8 70.3 73.8

#13 Arch Bar 24.6 67.1 70.1 20.8 77.2 84.5

#14 Arch Bar 17.1 61.1 68.1 17.6 65.4 68.8
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Table 5. Late postoperative CT scan measurements

LATE POSTOPERATIVE MEASUREMENTS

Affected side Healthy Side

Patient Number Condyle Height Condyle + Ramus 
Height Go - FH distance Condyle Height Condyle + Ramus 

Height Go - FH distance

#1 ORIF+IMF 18.4 51.1 54.4 15.6 52 55.1

#2 ORIF 22.1 70 74.4 21.4 72 74.4

#4 Arch Bar 18.9 67.4 72.5 19.7 75.9 79.9

#5 ORIF+IMF 21.5 68.2 70.7 21.1 70.2 72.4

#6 Arch Bar 25.9 77.5 82.3 22.8 75.8 81.1

#7 ORIF+IMF 13.5 66.2 66.8 15 67.3 70.9

#8 ORIF 12.8 64.8 72.2 21.9 72.4 76.9

#12 Arch Bar 29.1 63 73.2 26.4 67.8 73.8

#13 Arch Bar 20.8 68.7 72.1 19.9 75.9 82

#14 Arch Bar 19.3 71.3 76.4 21 79.1 81.9

Table 6. Table showing the amount of percentage loses. Numbers indicates how many percent of height/distance did the fracture side lose when compared to the 
non-fracture side. Positive values show percentage lose, negative values show percentage gain. Left group: comparison of preoperative values, Middle group: early 
postoperative comparison and Right group: comparison at the late term

AMOUNT OF PERCENTAGE LOSE (COMPARISON BETWEEN THE BOTH SIDES)

Preoperative Early Postoperative Late Postoperative

Patient Number Condyle 
Height

Condyle + 
Ramus Height

o - FH dis-
tance

Condyle 
Height

Condyle + 
Ramus Height

Go - FH 
distance

Condyle 
Height

Condyle + 
Ramus Height

Go - FH 
distance

#1 ORIF+IMF 14 11 7 10 0.3 4 -18 2 1

#2 ORIF 9 9 7 -6 0.1 -0.8 -3 3 0

#4 Arch Bar 30 13 11 5 16 12 4 11 9

#5 ORIF+IMF -5 5 6 -16 -5 -3 -1 3 2

#6 Arch Bar 4 3 1 10 -3 -3 -14 -2 -1

#7 ORIF+IMF 20 8 7 26 5 3 10 2 6

#8 ORIF 31 6 -1 -9 0.2 -4 41 10 6

#12 Arch Bar -18 3 3 -8 9 1 -10 7 1

#13 Arch Bar -9 -2 -1 -18 13 17 -4 9 12

#14 Arch Bar -11 7 1 3 7 1 8 10 7

Table 7. Table showing the amount of percentage increases of postoperative measurements on the fracture sides when compared to preoperative measurements. Positive 
values show percentage gain, negative values show percentage lose. Left group: comparison between the preoperative fracture side and early postoperative fracture side. 
Right Group: comparison between the preoperative fracture side and late postoperative fracture side

AMOUNT OF PERCENTAGE LOSE (COMPARISON BETWEEN THE BOTH SIDES)

Between preoperative and early postoperative Between preoperative and late postoperative

Patient Number Condyle Height Condyle + Ramus Height Go - FH distance Condyle Height Condyle + Ramus Height Go - FH distance

#1 ORIF+IMF -5 -14 -1 -3 -5 6

#2 ORIF -39 -4 7 -32 -2 1

#4 Arch Bar 39 1 4 -20 -4 -2

#5 ORIF+IMF -0.4 -6 -4 -3 -4 -4

#6 Arch Bar -20 -5 -2 -39 -4 -3

#7 ORIF+IMF 10 -3 -3 6 -5 0.3

#8 ORIF -30 -7 -5 7 6 6

#12 Arch Bar 4.7 5 -0.4 14 7 -1

#13 Arch Bar -11 -0.3 0.7 6 -3 -2

#14 Arch Bar 13 2.7 6 2 -14 -5
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Table 8. Table showing the amount of percentage changes in the healthy sides between the late postoperative and preoperative results. Positive values show percentage 
gain, negative values show percentage lose

AMOUNT OF PERCENTAGE LOSE (COMPARISON BETWEEN THE BOTH SIDES)
Between preoperative and early postoperative

Patient Number Condyle Height Condyle + Ramus Height Go - FH distance
#1 ORIF+IMF -33 -5 -14
#2 ORIF 14 -4 -9
#4 Arch Bar -15 2 -0.2
#5 ORIF+IMF 6 2 0.1
#6 Arch Bar 15 -1 0
#7 ORIF+IMF -19 -2 -2
#8 ORIF 10 -1 1
#12 Arch Bar -8 -3 -1
#13 Arch Bar -2 14 15
#14 Arch Bar 15 15 11

Table 9. Comparison of each side with their preoperative and postoperative counterparts

Name Mean Median Minimum Maximum Interquartile Range Test

Comparison 
of the fracture 
sides

Condyle 
Heights

Preoperative 19.040 17.350 13.70 33.80 5.78 Friedman’s Two Way 
Analysis of Variance by 

Ranks
Early post-operative 19.070 19.90 9.70 32.20 9.75

Late Post-operative 20.23 20.050 12.800 29.100 5.88

Condyle +
Ramus Heights

Preoperative 64.020 66.0 48.50 74.60 8.15 Friedman’s Two Way 
Analysis of Variance by 

Ranks
Early post-operative 65.950 66.050 50.90 78.70 10.28

Late Post-operative 66.820 67.800 51.10 77.50 5.98

Go to FH 
distance

Preoperative 69.980 70.800 58.10 80.20 10.33 Friedman’s Two Way 
Analysis of Variance by 

Ranks
Early post-operative 70.350 70.300 56.80 81.50 10.50

Late Post-operative 71.50 72.350 54.40 82.30 5.18

Comparison 
of the healthy 
sides

Condyle 
Heights

Preoperative 20.23 19.80 14.80 28.60 3.00 Friedman’s Two Way 
Analysis of Variance by 

RanksLate Post-operative 20.48 21.05 15.00 26.40 3.45

Condyle +
Ramus Heights

Preoperative 68.31 69.10 54.50 76.70 11.58 Friedman’s Two Way 
Analysis of Variance by 

RanksLate Post-operative 70.84 72.20 52.00 79.10 8.23

Go to FH 
distance

Preoperative 73.06 73.55 61.10 81.10 12.43 Friedman’s Two Way 
Analysis of Variance by 

RanksLate Post-operative 74.84 75.65 55.10 82.00 9.27

Table 10. Comparison between the fracture and healthy sides

Median Minimum Maximum Interquartile 
Range

Interquartile 
Range Test

Condyle 
Heights

Preoperative
Fracture Side 19.040 17.350 13.70 33.80 5.78

Mann-Whitney U
Healthy Side 20.230 19.800 14.80 28.60 3.00

Early 
Postoperative

Fracture Side 19.70 19.90 9.70 32.20 9.75
Mann-Whitney U

Healthy Side 20.61 20.85 14.60 29.80 5.58

Late 
Postoperative

Fracture Side 20.23 20.05 12.80 29.10 5.88
Mann-Whitney U

Healthy Side 20.48 21.05 15.00 26.40 3.45

Condyle+
Ramus
Heights

Preoperative
Fracture Side 64.020 66.00 48.50 74.60 8.15

Mann-Whitney U
Healthy Side 68.31 69.10 54.50 76.70 11.58

Early 
Postoperative

Fracture Side 65.95 66.05 50.90 78.70 10.28
Mann-Whitney U

Healthy Side 68.95 70.85 54.50 77.20 12.83

Late 
Postoperative

Fracture Side 66.82 67.80 51.10 77.50 5.98
Mann-Whitney U

Healthy Side 70.84 72.20 52.00 79.10 8.23

Go to FH 
distance

Preoperative
Fracture Side 69.98 70.80 58.10 80.20 10.33

Mann-Whitney U
Healthy Side 73.06 73.55 61.10 81.10 12.43

Early 
Postoperative

Fracture Side 70.35 70.30 56.80 81.50 10.50
Mann-Whitney U

Healthy Side 72.53 74.00 57.30 84.50 11.60

Late 
Postoperative

Fracture Side 71.50 72.35 54.40 82.30 5.18
Mann-Whitney U

Healthy Side 74.84 75.65 55.10 82.00 9.27
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Discussion

The outcomes of the presented study revealed quite interesting 
results. First of all, the size of the study is not very large which can 
be accepted as a limitation. However, the number of the patients 
with one-sided sub-condylar fractures who do not have other 
displaced fractures is not that high. Gleaned from this, the sample 
can be accepted as sufficient. However larger studies would have 
more accurate results.  In the presented study, the aim was to 
show the changes in long term results of the heights of fractured 
condyles, changes in the total heights of the mandibles on the 
fracture sides and changes in the spatial positions of the anguli 
with respect to the cranial bases.

In clinical practice, it’s strongly believed that the ORIF technique 
is superior to the IMF/Arch-bar-only techniques (Figures 2 and 3), 
however late postoperative results were similar in both techniques.
even though they were both listed as in the same group of 
treatment. In the late postoperative period, we see that the median 
condylar height on the fracture side increased by nearly 2.5 mm 
when compared to the preoperative median condylar height on the 
fracture side. However, in the long term, this gain did not prevent 
decrease of length of spatial position of the mandible as the median 
distance of the Gonion point to the cranial base on the fracture 
side was nearly 3 mm shorter when compared to the healthy side 
(p=0.165). In addition, in the long term, we saw with great interest 
that the healthy sides had measurement changes even if these 
changes did not show statistical significance. The possible theories 
underlying these changes include biases related to measurement 
differences and position changes, however these measurements 
had been performed twice to overcome this possible bias. Another 
possible theory for this is that the temporomandibular joint and 
mandible on the healthy side might adapt to the changing structure 
and show some changes in length with time. Regardless of whether 
the treatment options were ORIF or IMF/Arch-Bars-only, all the 
results of the study show that the condylar heights, total heights 
of the mandible on the fracture sides and spatial position of the 
anguli were not affected as was estimated in clinical practice. 
Clinical results of patients including occlusions, maximum mouth 
openings, and qualities of life were also quite satisfying. 

Figure 3. CT scan sample for a late term result of poor healing in the condyle after 
ORIF operation. Left: coronal view, Right: Sagittal view

The aims of repair surgeries for mandibular fractures include 
restoration of the pre-fracture occlusion, acceptable contact of the 
fractured segments, maintenance of the esthetic form, symmetry 
of the face [21] and the debate still continues for the best surgical 
approaches for mandible fractures after nearly a century [22]. In 
subcondylar fractures, treatment options include closed reduction 

and IMF, ORIF and ERIF. In a study conducted by Hackenberg 
et al. [23], a flowchart had been given for decision making in  
mandibular fractures: IMF should be selected in non-displaced or 
minimally displaced fractures where there is a functional occlusion 
and the function is normal. However, ERIF should be chosen when 
there is shortening of the ramus height even if the occlusion is 
normal and fractured segment is displaced minimally. What’s 
more, ERIF can be selected when there is impairment of occlusion 
and the fractured segment exhibits lateral displacement or minimal 
medial displacement. In cases where there is occlusal impairment 
and difficulty of reduction or high level of displacement, ORIF 
should be chosen.

In former clinical practices with patients who had no restriction 
in mouth opening functions, mandibular subcondylar fractures 
were treated with IMF alone when there was bone-to-bone contact 
even though the patients had shortening of the ramus or medial 
displaced condyles. The final long term result was a normal 
occlusion and a functioning mandible with lateral deviation near 
maximum mouth opening (Figures 4 and 5). Gathered from this, 
the IMF after closed reduction was a commonly performed option 
and maintaining it for 3-6 weeks was accepted as quite a good 
option in many centers when there was no significant restriction 
in the temporomandibular joint movements and when there was 
no significant shortening in the ramus height.  However, there are 
some debates about the inefficiency of closed treatment options 
and that choosing closed systems in the past had been based upon 
biases and closed options were performed to avoid the risks and 
technical difficulties of open techniques [24]. In the same study, 
superiority of the ORIF was expressed that a prospective study, 
which was conducted by Eckelt et al. [25], was halted earlier than 
expected based on the obvious superiority of the ORIF over closed 
options. 

ERIF and ORIF are accepted to be the superior treatment options 
over the IMF-alone technique. Yet, they are not totally innocent 
considering higher possible complication rates. ERIF needs trained 
surgical teams who are capable of using endoscopic systems in 
mandibular fractures. When the leading player is ORIF, the things 
become more complicated. First of all, ORIF needs a skin incision 
leaving a scar that persists for decades even if it is concealed very 
well. Another problematic issue includes the existence of very 
important anatomic structures in very close proximity. In pretragal 
and retromandibular incisions, the surgeon would need to dissect 
through the parotid gland. The pure peripheral motor branches 
of the facial nerve traverse through the gland and can easily be 
severed or receive traction injuries during the operation. With 
retromandibular incision and transparotid dissection, reversible 
affection of the branches of the facial nerve can be as high as 48% 
[26]. Major risk factors for facial nerve damage were reported as 
existence of fracture dislocations, condylar neck fractures and low 
operator experience [27]. Dissections were deepened between 
the buccal and the zygomatic branches in the retromandibular 
incisions, whereas deepened above the zygomatic branch or 
posterior to frontal branch in pretragal incisions. These dangerous 
maneuvers which travel in close proximity to the facial nerve 
branches can easily cause transections, cautery burns or traction 
injuries. Another close anatomic structure is maxillary artery 
which passes just behind the condyle neck and possible incidental 
lacerations of the maxillary artery cause devastating bleeding 
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which is very difficult to control [28,29]. Another possible problem 
is salivary fistula which is caused by intraglandular dissection 
[30]. Restoration of the parotid capsule is an important key factor 
to prevent this complication [31]. 

Figure 4. CT scan samples for excellent healing of a patients who had Arch Bars 
without ORIF

Figures 5. CT scan samples for excellent healing of a patients who had Arch Bars 
without ORIF

The long term results of IMF treatment including the effects on 
the rami heights, occlusal statuses and mandibular deviations 
with mouth openings is not effectively known. In our institution, 
we used to choose closed reduction and IMF over ORIF in past 
practices. However, ORIF has become the gold standard option 
in our clinic for the past 2 years. In our clinic, all patients with 
mandibular fractures get CT scans preoperatively and just after 
the operation. Attained from this, we now have the opportunity to 
measure preoperative and postoperative heights of the rami, reveal 
the long term success rates of the IMF technique and compare it 
with ORIF. 

Conclusion

In conclusion, satisfying clinical and radiologic results can be 
achieved with ORIF or IMF-alone techniques in sub-condylar 
mandible fractures. The data collected from this study showed that 
long term clinical results of both approaches are quite acceptable 
and the level of quality of life is high. Ascertained from this data, 
it should be aimed to reach a normal occlusion and a normal mouth 
opening capacity in the long term. IMF alone is not a poor option 
and can be used in selected patients. Important results that are 
related to late term prognosis of the subcondylar region fractures 
were achieved at the end of this study, however, further and 
prospective studies including larger patient numbers are needed to 
reveal the actual prognosis. 
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