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Abstract 17 

Objectives: The management of mandibular condyle fractures by Open Reduction and Internal 18 

Fixation (ORIF) is gaining popularity worldwide. The aim of this study is to report the 19 

complication rate associated with ORIF of mandibular condyle fractures in Oman. Methods: A 20 

retrospective cohort study was conducted among all patients who underwent ORIF of mandibular 21 

condyle fractures at Al-Nahdha Hospital and Sultan Qaboos University Hospital, Muscat, Oman, 22 

from January 2008 to December 2020. Data collected included; patient demographics, fracture 23 

aetiology, fracture side and type, surgical approach, and recorded complications and outcome. 24 

Results: A total of 68 patients (59 males and 9 females, mean age of 30.1 years) with 83 25 

mandibular condyle fractures underwent ORIF during the study period. Subcondylar fracture was 26 

the commonest type accounting for 62.7% and bilateral fractures occurred in 21 (30.8%) patients. 27 

The most common surgical approach was retromandibular accounting for 42.2%. The overall rate 28 

of recorded complications was 42.6% and the commonest reported complications were transient 29 

facial nerve palsy (18.1%), followed by malocclusion and restricted mouth opening accounting for 30 



 

 

14.7% and 10.3%, respectively. Subsequent surgical intervention to correct malocclusion was 31 

performed in six cases. There was no statistically significant difference in overall complications 32 

and the patient’s clinical characteristics. Conclusion: Although ORIF of mandibular condyle 33 

fractures offers a favourable outcome, it carries a small risk of developing a few complications. 34 

Keywords: Mandibular Fracture; Mandibular Condyle; Open Fracture Reduction; Complications; 35 

Facial Nerve Injuries; Oman. 36 

 37 

Advances in knowledge 38 

● To the best of the authors’ knowledge, the present study is the first study to report the 39 

complications of ORIF of mandibular condyle fractures in Oman and the Gulf region. 40 

● This study supports the available worldwide literature on the complications of mandibular 41 

condyle fractures. 42 

Application to patient care 43 

● The findings of the study will be used as a reference for patients during the process of 44 

obtaining informed consent. 45 

● This study represents a continued movement towards the use of evidence-based medicine 46 

to discuss and explain outcomes, complications and the risk-benefit ratios for patients 47 

before any procedure. 48 

● The findings will help surgeons to assess, act to prevent complications, and improve the 49 

outcome of patients undergoing ORIF of mandibular condyle fractures. 50 

 51 

Introduction 52 

Mandibular fracture is the second most common facial fracture after nasal bone fracture. 53 

Mandibular condyle fractures represent 17.5 – 52% of all mandibular fractures.1-4 The 54 

management of condylar fracture (CF) includes; conservative, closed reduction, and open 55 

reduction & internal fixation (ORIF).2,3,5,6 In general, there is no clear consensus on appropriate 56 

clinical indications for ORIF of CF except in cases of reduction in ramus height, bilateral CF, 57 

condyle fracture with severe displacement and dislocation.5-8 58 

  59 

On one hand, closed reduction of CF has been reported to be safe with predictable good outcome 60 

and is associated with few complications. On the other hand, ORIF offers a quick restoration of 61 



 

 

function but is more demanding technically and is associated with surgical complications.1,3-7 62 

These complications might be related to the type of fracture, degree of fracture segment’s 63 

dislocation, surgical approach, and surgeon’s skills and training.1,2,5 Over the past two decades, 64 

ORIF of CF has become more popular due to advances in the development of osteosynthesis 65 

materials, improved skills and training of surgeons, and the available supportive evidence from the 66 

scientific literature.1,7,8 67 

 68 

Published literature on ORIF complications of CF has reported multiple complications that 69 

includes: injury to the facial nerve, malocclusion, restricted mouth opening, osteosynthesis failure, 70 

infection, scarring, salivary fistula, bony complications, and bleeding.5-7,9 71 

 72 

In Oman, ORIF of CF is gaining popularity among oral & maxillofacial surgeons. To the best of 73 

our knowledge, there are no published studies on the complication rate of ORIF of CF in Oman or 74 

our region. Accordingly, this study was conducted to report the rate of ORIF complications of 75 

mandibular CF in Oman. In addition, the study also aimed to identify the surgical approaches used 76 

for ORIF and the outcome for the patients. 77 

 78 

Methods 79 

This retrospective study was conducted at Al-Nahdha Hospital and Sultan Qaboos University 80 

Hospital (SQUH), Muscat, Oman. The study included all adult patients who presented with 81 

mandibular CF and underwent ORIF from January 2008 to December 2020. Patients with CF who 82 

got treated conservatively or by closed reduction and paediatric patients (below age of 16 years) 83 

were excluded from the study. The patient’s records were accessed and data were retrieved from 84 

the two electronic healthcare systems; Alshifa 3 plus (Ministry of Health, Oman) for Al-Nahdha 85 

Hospital, and TrakCare® 2018 (Unified Healthcare System, InterSystems Corporation, Cambridge, 86 

Massachusetts, USA) for SQUH. 87 

 88 

Study data and variables included; gender, age, mechanism of injury, type of CF according to the 89 

anatomic location (condylar head, condylar neck, subcondyle), fracture side (unilateral or 90 

bilateral), presence of other concomitant mandibular fracture, surgical approach, reported 91 

complications, need for re-operation, and follow-up period with patient’s outcome. Surgical 92 



 

 

approaches used for ORIF were classified into; preauricular, retromandibular, anterior parotid 93 

transmasseteric rhytidectomy (APTMR), submandibular, and endural. Complications were 94 

grouped into nerve injury, malocclusion, restricted mouth opening, infection, bleeding, bony 95 

complications, hardware failure, scarring, salivary fistula, and Frey’s syndrome.  96 

  97 

Data collected during the course of the study were fed into Microsoft Excel, Version 16.0 98 

(Microsoft Corp., Redmond, Washington, USA), and statistical analysis was conducted using IBM 99 

SPSS Statistics version 26. Descriptive statistics were used to summarise the patient’s 100 

characteristics. Continuous variables were presented as mean±SD, while categorical variables 101 

were presented as frequency and percentage. Mean comparison between two groups was 102 

performed using the Independent samples t-test. Association between two categorical variables 103 

was performed using the Chi-square test (Fisher’s exact/Likelihood ratio). A P-value < 0.05 was 104 

considered statistically significant. 105 

 106 

Prior to the start of the study, ethical approval was obtained from the respective Ethics Committees; 107 

Research and Ethics Committee at Al-Nahdha Hospital, and Medical Research Ethics Committee 108 

at Sultan Qaboos University. 109 

 110 

Results 111 

A total of 253 patients were diagnosed with mandibular CF during the study period of which 68 112 

patients with 83 CF underwent ORIF and were included in the study. ORIF accounted for 26.9% 113 

of the total management of CF. Table 1 shows the clinical characteristics and demographic data of 114 

the patients. The study sample included 59 males and 9 females with a mean age of 30.1 years. 115 

The mean postoperative follow-up period was six months (range from 1 month to 5.8 years). 116 

  117 

Out of the 68 operated patients, 47 (69.1%) had unilateral fractures and 21 (30.9%) had bilateral 118 

fractures. Forty-six (55.4%) CF occurred on the right side compared to 37 fractures (44.6%) that 119 

occurred on the left. With regard to the subtype of fracture, the subcondylar form was the 120 

commonest (62.7%) followed by condylar neck and head fractures accounting for 27.7%, and 121 

9.6%, respectively [Table 1]. In addition, 17 (25%) patients had isolated mandibular CF while 51 122 



 

 

(75%) had compound mandibular fractures with symphysis and parasymphysis being the most 123 

common concurrent fracture sites. 124 

  125 

The retromandibular approach was the commonest ORIF surgical approach (42.2%). In 126 

subcondylar fractures, the retromandibular approach was used in 30 cases (57.7%), the APTMR 127 

approach in 17 cases (32.7%), the preauricular approach in four cases (7.7%), and the 128 

submandibular approach in one case (2.2%) [Table 1]. For condylar head fractures, the 129 

preauricular approach was the only approach used in the eight encountered cases. Condylar neck 130 

fractures were treated mostly with a preauricular approach (10 cases, 43.5%) and in one case with 131 

an endural approach. There was a statistically significant association between the fracture site and 132 

the surgical approach used (P < 0.05). 133 

  134 

A total of 29 patients had at least one reported complication with an overall complication rate of 135 

42.6%. Table 2 shows the ORIF complications, with the transient facial nerve injury being the 136 

most commonly encountered complication (18.1%), followed by malocclusion (14.7%) and 137 

restricted mouth opening (10.3%). There was no statistically significant association between 138 

complications and the patient’s clinical variables [Table 3]. 139 

  140 

There was no reported permanent damage to the facial nerve. However, transient facial nerve 141 

weakness was encountered in 15 cases. In nine of these cases, the injury was associated with the 142 

preauricular approach, three with the retromandibular approach, and three with the APTMR 143 

approach. All cases of transient facial nerve injury resolved completely within five months. 144 

 145 

Malocclusion was the second most commonly reported complication occurring in 10 cases and in 146 

four of these malocclusion cases, the patients had bilateral CF. In addition, five of the malocclusion 147 

cases had also an associated hardware failure. 148 

  149 

Condylar resorption occurred in two cases of subcondylar fractures that were treated by the 150 

retromandibular approach. There was no significant difference between the encountered condylar 151 

resorptions and the other clinical variables including; gender, site, side, malocclusion, and surgical 152 

approach. 153 



 

 

  154 

Intra-operative bleeding was encountered in five cases. Three cases were controlled by local 155 

measures of packing, cauterising, and ligation. Two cases required emergency angiography to 156 

identify the source of bleeding, which was dissecting aneurysm and maxillary artery 157 

pseudoaneurysm. These cases were successfully managed by endovascular arterial stenting and 158 

embolization without any further complications. 159 

  160 

Four cases of Frey’s syndrome were encountered and occurred in association with the 161 

retromandibular approach in three cases and the preauricular approach in one case. Furthermore, 162 

two cases of salivary fistula were reported in association with retromandibular approach that was 163 

used for subcondylar fractures. 164 

 165 

 Infection was encountered in seven cases; three cases presented as infected hardware and four as 166 

infected wounds. All cases of infection occurred in association with subcondylar fractures except 167 

for one case of condylar head fracture. Keloid scar occurred in three cases and was managed with 168 

steroid injections and one required additional plastic repair. 169 

  170 

Despite the 29 cases that reported complications, only six (20.6%) cases required further surgical 171 

intervention. These re-operated cases were related to the complications of malocclusion, hardware 172 

failure, infection, and condylar resorption [Table 4]. In four out of the re-operated cases, the site 173 

of fracture was the subcondylar area. 174 

 175 

Discussion 176 

Open reduction and internal fixation is an important form of mandibular CF treatment. Despite the 177 

surgically related complications of ORIF, over the past 2 decades this form of treatment has 178 

become more popular globally.5-8 However, there is a great disparity in the reported ORIF 179 

complication rate of CF worldwide.2,5,10,11 In a meta-analysis study, Chrcanovic et al. reported a 180 

complication rate of 27% to 67%.2 To the best of our knowledge, this study is the first to report 181 

ORIF complications of CF in Oman and the region. This study reported an ORIF rate of 26.9%, 182 

which is almost in line with the reported rate of published scientific studies.10,11 183 

  184 



 

 

Published studies reported multiple complications with varied occurrence rates in relation to ORIF 185 

of CF and these include; facial nerve injury (0.3 – 48%), malocclusion (8.2% on bilateral condylar 186 

fractures), restricted mouth opening (3.9 – 20%), osteosynthesis failure (1.79%), scarring (10%), 187 

salivary fistula (2.3%), condylar resorption (2.3%). This study reported complications rates that 188 

are similar to the internationally reported and published rates.1,4-6,8 189 

  190 

Facial nerve injury is the commonest reported complication of the ORIF of CF. Scientific literature 191 

reports an overall facial nerve injury rate of 0.3 – 48.1%.4,12 Temporary nerve injury is more 192 

common than permanent injury, which is reported to have a very low incidence.3,13 In a meta-193 

analysis study by Al-Moraissi et al., they revealed a low risk of permanent facial nerve injury with 194 

a reported occurrence rate of 0.3% for the pre-auricular approach, 1.4% for the retromandibular 195 

approaches and 2.2% for the submandibular approach. In our study, we didn't encounter any 196 

permanent facial nerve damage, and this finding along with evidence from published studies 197 

supports that permanent facial nerve injury is not a major concern after ORIF of CF.1,14 198 

Furthermore, Al-Moraissi et al. reported a rate of 8 – 14% for temporary facial nerve injury in 199 

relation to different surgical approaches. The submandibular approach was a less favourable 200 

approach due to the limited accessibility to the condylar region and the potential increased risk of 201 

temporary facial nerve damage, which has been reported by other studies to range from 5.8% to 202 

48.1%.1,15 The most logical explanation for this injury during the approach is due to the pressure 203 

inflicted on the nerve branches during surgical retraction, as long as there is no direct transection.16 204 

The current study showed a temporary facial nerve weakness rate of 18.1% with complete recovery 205 

within 5 months post-operatively. Most of the temporary nerve injury cases were encountered in 206 

association with the preauricular approach (40.9%) and this finding is higher than the results of 207 

meta-analysis studies, which reported a 10% incidence of facial nerve injury in association with 208 

the preauricular approach.1,13,15 The preauricular approach provides direct access to the 209 

temporomandibular joint, thus allowing good surgical access for condylar head and neck 210 

fractures.1,15 Al-Moraissi et al. highlighted the role of excessive traction during preauricular 211 

approach as a risk factor for  facial nerve injury.3 Published work on facial nerve injury related to 212 

the retromandibular approach reported a slightly higher incidence of 14.4 – 17.2% for temporary 213 

facial nerve injury and 1.2% for permanent injury. Moreover, utilizing the same approach, Manisali 214 

et al. documented a 30% risk of facial nerve injury.1,15 In contrast, our study reported a much lower 215 



 

 

rate of nerve complications (8.6%) in relation to the retromandibular approach. The APTMR 216 

provides direct access and visualisation of the condyle with the least risk of damage to the facial 217 

nerve as reported by Narayanan et al.15 However, it may lead to complications involving the 218 

parotid gland such as sialocele, salivary fistula, and Frey syndrome.15 In the present study, we had 219 

a 12.5% temporary nerve complication related to the APTMR approach. 220 

  221 

Complications related to the parotid gland may occur during surgical repair of CF. A systematic 222 

review reported an incidence of 2.3% for sialocele and 4.3% for salivary fistula.15 Downie et al. 223 

reported a single case of sialocele and salivary fistula associated with the retromandibular 224 

approach, while Narayanan et al. reported four cases of salivary fistulas.14,15 In the present study, 225 

we encountered three cases of Frey’s syndrome, three cases of salivary fistula, and no sialocele 226 

cases. All cases of salivary fistula closed spontaneously within a few weeks, while Frey’s 227 

syndrome, which occurred due to the transaction between sympathetic and parasympathetic nerves 228 

has been managed effectively by intracutaneous injection of botulinum toxin. 229 

  230 

In this study, one case of condylar resorption was encountered. Condylar remodelling and 231 

resorption have been reported with mandibular CF treated with more rigid fixation and increased 232 

functional loading.17 This often results in changing the condylar position and ultimately condylar 233 

resorption.18 234 

  235 

ORIF has the advantage of early mobilization that helps to prevent ankylosis.18 Published work 236 

proposed that the risk of ankylosis of the condylar head fracture may develop if the mandible is 237 

immobilized for longer than 10 days.19 we encountered two cases of ankylosis as a complication 238 

of ORIF of CF. Xiang et al. in their study of 492 CF that underwent ORIF, reported 26 joints with 239 

post-operative ankylosis that are mostly related to condylar head fractures.20 The present study 240 

finding is similar to published work that reported ankylosis as an uncommon ORIF complication 241 

of condylar head fractures.19,20 242 

  243 

Six CF cases presented with hardware failure (7.2%) in which three had fractured bone plates and 244 

the other three had loose screws with simultaneous bone plate infection. Furthermore, in these 245 

hardware failure cases, three patients had ORIF using a single mini-plate and three patients had 246 



 

 

two mini-plates. Ellis et al. didn't report hardware or surgical site infections.9,13 The result of 247 

hardware failure is similar to the reported findings of Bergh et al, Parascandolo et al., and Al-Saadi 248 

et al.6,21,22 249 

  250 

Bleeding has been reported in association with CF and is often related to direct injury or 251 

pseudoaneurysm of the internal maxillary artery.22,23 In this study, bleeding was encountered intra-252 

operatively and was managed immediately by packing and ligation. The two cases of perioperative 253 

bleeding found in this study, were reported in the literature. They were related to vascular 254 

aneurysms and required emergency angiography to identify the source and were managed by 255 

endovascular arterial stenting and embolization without any due complications.22 256 

  257 

In bilateral CF cases, the  choice of treating a single or both condyles by ORIF has not gained a 258 

universal consensus and has a disparity of outcomes as reported by Chrcanovic.2 Ellis et al. and 259 

others highlighted that bilateral CF often leads to malocclusion, restricted mouth opening, and has 260 

a high risk of developing an open bite.9,11,13,24-26 In this study, 26% of operated bilateral CF 261 

developed postoperative malocclusion compared to 12.7% in unilateral CF. Multiple multi-centre 262 

prospective randomized studies highlighted that bilateral CF are complex injuries to manage since 263 

they have different mechanisms in comparison to unilateral fractures, nonetheless, ORIF of 264 

bilateral condyles had a better outcome with particular reference to better occlusion and range of 265 

mouth opening.9,11,24-26 In addition, Al-Moraissi et al. determined that patients treated with ORIF 266 

of mandibular condyles had improved occlusion than those treated with close reduction.8,10 267 

Considering the complications of malocclusion in this cohort study, intermaxillary fixation using 268 

guiding elastic was used post-operatively within two weeks in 8.3% of operated cases with an 269 

improved occlusal outcome. This finding is almost similar to the result of Kotrashetti et al. and 270 

Hyde et al.10,16   271 

 272 

Considering the great clinical outcome of the ORIF, secondary surgical intervention, if required, 273 

should be aimed at managing any associated complications. In this study, 6 cases required re-274 

operation with the indication being persistent deranged occlusion that was due to hardware failure, 275 

infections, and condylar resorption. Although many published studies touched on the 276 

complications that need to be corrected with secondary surgery, there is limited data on the details 277 



 

 

of such cases.9,12,27,28 Kumaran and Soh highlighted the importance of the timing of diagnosis for 278 

the need for secondary surgical intervention.25 Malocclusion can be managed with occlusal 279 

equilibration therapy, orthodontics, or with surgical options such as subcondylar osteotomy, gap 280 

arthroplasty, condylectomy, orthognathic surgery, and total TMJ arthroplasty.25,27 281 

 282 

Despite the important findings presented by this study and the positive and good outcome for the 283 

patients, the study has some limitations related to the inherent retrospective nature of the study, 284 

small sample size, missing or inadequate clinical record documentations, and variable short 285 

follow-up period of some patients. Furthermore, due to the huge diversity, complexity of CF, and 286 

the possible impact of co-founders such as concomitant fractures, level of operating surgeon, and 287 

duration of surgery, further studies are required to focus on the analysis of these co-founders and 288 

their impact on the complications and outcome of the ORIF treatment. 289 

 290 

Conclusion 291 

Although ORIF of mandibular CF offers a favourable outcome, it carries a risk of developing a 292 

few complications with transient facial nerve injury and malocclusion being the commonest 293 

encountered complications. 294 
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 405 

Table 1. Patient’s demographic and clinical characteristics. 406 

Clinical characteristics n (%) 

Gender 

 Male 

 Female 

 

59 (86.8) 

9 (13.2) 

Age (years, mean ± SD) 30.1±11.3 

Mechanism of injury 

 Road Traffic Accident 

 Fall 

 Assault 

 Animal kicks  

 Sports injury 

 Gunshot 

 Others 

 

45 (54.2) 

24 (28.9) 

4 (4.8) 

4 (4.8) 

2 (2.4) 

1 (1.2) 

3 (3.6) 

Fractured site 

 Condylar head 

 Condylar neck 

 Subcondyle 

 

8 (9.6) 

23 (27.7) 

52 (62.7) 

Fractured side 

 Unilateral 

 Bilateral 

 

47 (69.1) 

21 (30.9) 

Surgical Approach  

 Retromandibular 

 Anterior Parotid Transmasseteric Rhytidectomy 

 Preauricular 

 Submandibular 

 Endural 

 

35 (42.2) 

24 (28.9) 

22 (26.5) 

1 (1.2) 

1 (1.2) 

  407 
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Table 2. The total frequency of complications associated with ORIF of mandibular condylar 408 

fractures. 409 

Complications n (%) 

Malocclusion 10 (14.7) 

Hardware failure 6 (7.2) 

Restricted mouth opening 7 (10.3) 

Nerve injury 

 Transient facial palsy 

 Preauricular paraesthesia 

15 (18.1)  

1 (1.2) 

Intraoperative bleeding 5 (6.0) 

Infections 

 Infected bone plate 

 Infected wound 

  

3 (3.6) 

4 (4.8) 

Bony complications 

 Condylar resorption 

 Ankylosis 

2 (2.4)  

2 (2.4)  

Frey's syndrome 4 (4.8) 

Salivary fistula 2 (2.4) 

Keloid scar 3 (3.6) 

 410 

Table 3: Association between overall complications of ORIF of mandibular condyle 411 

fractures and clinical characteristics. 412 

 Variable 

Complications 

P-value 

Absent Present 

n (%) n (%) 

Gender       

  Male 35 (89.7) 24 (82.8) 0.481 

  Female 4 (10.3) 5 (17.2) 

Age (mean ± SD) 29.72±12.53 30.59±9.47 0.756 

Mechanism    

 Road traffic accident 22 (48.9) 23 (60.5) 0.596 

 Fall 14 (31.1) 10 (26.3) 

 Assault 2 (4.4) 2 (5.3) 

 Animal kick 2 (4.4) 2 (5.3) 

 Sport injury 2 (4.4) 0 

 Gunshot 1 (2.2) 0 

 Others 2 (4.4) 1 (2.6) 

Fractured site    

 Subcondylar 30 (66.7) 22 (57.9.8) 0.462 



 

 

 Condylar head 5 (11.1) 3 (7.9) 

 Condylar neck 10 (22.2) 13 (34.2.5) 

Fractured side    

 Unilateral 30 (76.9) 17 (58.6) 0.120 

 Bilateral 9 (23.1) 12 (41.4) 

Surgical approaches    

 Retromandibular 20 (44.4) 15 (39.5) 0.367 

 APTMR* 14 (31.1) 10 (26.3) 

 Preauricular 9 (20.0) 13 (34.2) 

 Submandibular 1 (2.2) 0 

 Endural 1 (2.2) 0 

Test: Independent samples t-test, Chi-square test (Fisher's exact/Likelihood ratio) 

*APTMR: Anterior Parotid Transmasseteric Rhytidectomy 413 

 414 

Table 4: Association between complications and re-operated cases. 415 

Variable 

Re-operated 

P-value 

No Yes 

n (%) n (%) 

Malocclusion 6 (60) 4 (40) 0.003* 

Hardware failure 3 (50) 3 (50) 0.004* 

Restricted mouth opening 5 (71.4) 2 (28.6) 0.112 

Transient facial palsy 13 (86.7) 2 (13.3) 0.296 

Preauricular paraesthesia 0 1 (100) 0.072 

Intraoperative bleeding 5 (100) 0 1.000 

Infected bone plate 0 3 (100) 0.0001* 

Infected wound 1 (25) 3 (75) 0.001* 

Condylar resorption 0 2 (100) 0.004* 

Ankylosis 2 (100) 0 1.000 

Frey's syndrome 2 (50) 2 (50) 0.025* 

Salivary fistula 1 (50) 1 (50) 0.140 

Keloid scar 3 (100) 0 1.000 

*P < 0.05, Statistically significant 

Test: Chi-square test (Fisher's exact/Likelihood ratio) 
 416 


