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ABSTRACT

Background: Maxillofacial trauma presents unique airway management 
challenges due to anatomical disruptions, soft tissue compromise, edema, 
hemorrhage, and emesis. While isolated mandibular fractures are typically non-
emergent, specific fracture patterns can precipitate airway obstruction secondary 
to bony fragment displacement. There is a paucity of data on airway changes after 
unilateral mandibular fractures. This prompted us to conduct the present study.

Methods: This prospective, quasi-experimental study enrolled patients with 
isolated unilateral mandibular fractures requiring surgical reduction between 
December 2023 and December 2024. Airway changes were assessed via lateral 
cephalometric analysis pre-operatively and at a 3-month post-operative interval. 
Specifically, the distances of the posterior nasal spine (PSP), the intersection of 
the inferior border of the mandible with the posterior tongue (PTO), and the 
highest point of the epiglottis (E) from the PRL reference line (a vertical line 
connecting the Porion (PO) to the Frankfort plane) were measured and compared 
on pre- and post-operative cephalometric radiographs. Descriptive and bivariate 
statistics were employed, with statistical significance defined as P < 0.05.

Results: Twenty eight patients, including 18 males and 10 females with a mean 
age of 34.4 ± 14.1 years, were investigated. Post-treatment, the average airway 
space increased slightly at all measured points: PSP (23.6 mm to 23.8 mm, 
P=0.222), PTO (22.0 mm to 22.1 mm, P=0.366), and E (12.6 mm to 12.9 mm, 
P=0.590). 

Conclusion: Although slight increases in airway space were observed post-
treatment at all measured points (PSP, PTO, and E), none of these changes were 
statistically significant.
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INTRODUCTION

The maxillofacial skeleton is recognised as a highly vulnerable area, 
making its fractures among the most common injuries encountered in 
trauma patients 1-3. Bilateral mandibular fractures pose a significant risk 
of airway compromise, potentially leading to narrowing or complete 
obstruction. This is primarily due to posterior tongue displacement, 
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soft tissue swelling, and edema. The fractured bone 
fragment becomes a free-moving segment, subject 
to displacement by the attached musculature, 
including the mylohyoid, digastric, geniohyoid, 
and genioglossus muscles. This displacement often 
necessitates urgent intervention. Furthermore, 
life-threatening complications, such as sublingual 
hematoma, extensive soft tissue edema, aspiration 
of foreign bodies (such as teeth or bone fragments), 
and blood accumulation within the oral cavity 
and oropharynx, can further exacerbate airway 
compromise in patients with bilateral mandibular 
fractures 4-7.
The distribution of mandible fractures, based on 
recent research, reveals that condylar and body 
fractures are the most prevalent (35.4% and 35%, 
respectively), with decreasing frequency observed 
in angle (28.9%), parasymphysis (25.3%), symphysis 
(11%), alveolar (10.8%), ramus (1.7%), and coronoid 
(0.4%) fractures 8.
The potential for life-threatening airway compromise 
following mandible fractures necessitates 
rapid diagnosis and appropriate intervention. 
Optimal management of these patients requires a 
collaborative effort among maxillofacial surgeons, 
anesthesiologists, and other relevant specialists to 
ensure patient safety and positive outcomes 6, 9, 10. The 
existing literature on upper airway morphology and 
function predominantly addresses conditions such 
as obstructive sleep apnea syndrome, orthodontic 
and orthognathic surgical interventions, and 
congenital craniofacial anomalies, including 
cleft lip and palate. In contrast, the effects of 
isolated mandible fractures and their associated 
morphological changes on upper airway dimensions 
are sparsely documented. While these fractures are 
generally considered non-life-threatening and are 
managed in a non-emergent setting, the potential 
for airway obstruction secondary to bone fragment 
displacement in specific fracture patterns warrants 
further investigation 9.
Despite the emphasis placed on airway assessment 
and management in established trauma protocols, 
the literature provides limited data regarding airway 
changes specifically associated with unilateral 
mandible fractures. Therefore, we aimed to evaluate 
these changes and to determine the relationship 
between the pattern of mandibular fracture and the 
occurrence of airway narrowing or obstruction.

MATERIALS AND METHODS

Study design
A prospective, before-after interventional study 
was conducted at the Department of Maxillofacial 
Surgery, Bahonar Hospital, Kerman, Iran, from 
December 2023 to December 2024. The study 
protocol was approved by the Ethics and Research 
Committee of Kerman University of Medical 
Sciences (IR.KMU.REC.1402.350).
The inclusion criteria for this study were designed 
to select a homogenous population of patients with 
isolated, unilateral mandible fractures requiring 
surgical intervention. Participants were required 
to be between 18 and 60 years of age, classified as 
ASA Class I or II, and provide informed consent. 
Patients were excluded if they presented with 
confounding factors that could influence airway 
measurements, such as a history of substance abuse, 
maternal syndromes, severe maxillary deviations 
affecting respiratory function, pre-existing 
respiratory conditions (rhinitis, asthma, bronchitis), 
or a history of adenoidectomy or pharyngeal flap 
surgery. Patients who withdrew from the study were 
also excluded.
To ensure consistency and quality, all radiographs 
were performed using a standardised technique: 
60-70 kVp, 5-second exposure time, and a 
consistent source-to-image receptor distance. A 
trained technician was responsible for ensuring 
that all procedures met the established standards. 
In addition, demographic information (age and 
gender), medical and dental histories, fracture type, 
and trauma etiology were recorded for each patient.

The protocol of anesthesia and surgical procedure
Surgical management, consisting of the reduction 
and fixation of isolated unilateral mandibular 
fractures, was performed on all patients by a single 
surgical team following a standardized general 
anesthesia protocol. Intraoperative physiological 
monitoring was conducted continuously using pulse 
oximetry, electrocardiography, thermal probes, and 
capnography. This monitoring strategy facilitated 
close observation of key hemodynamic parameters, 
including heart rate and mean arterial pressure, 
thereby promptly identifying and managing 
potential intraoperative complications such as 
bradycardia or significant hypotensive episodes.
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Variables and data collection
Comprehensive patient records were compiled, 
including demographic characteristics (age, 
gender), pertinent medical and dental histories, 
fracture classification, and mechanism of 
injury. Lateral cephalometric radiographs were 
acquired both preoperatively and at a 3-month 
postoperative interval, after the removal of all 
intraoral fixation devices. In instances where 
preoperative computed tomography (CT) imaging 
was available, reconstructed lateral cephalograms 
derived from sagittal reformations were utilized 
for analysis. Pharyngeal airway tracings were 
performed on each cephalometric radiograph 
according to a standardized protocol. This involved 
the identification of 14 anatomical landmarks 
and the subsequent plotting of 7 linear variables 
within the defined boundaries of the pharyngeal 
airway space (PAS). Key landmarks included Sella 
(S), Nasion (N), and the Frankfort horizontal and 
pterygomandibular vertical planes (PTV).
Airway changes were quantified by measuring 
the linear distances between specific anatomical 
landmarks and the PRL reference line on 
preoperative and 3-month postoperative lateral 
cephalograms (Figure 1). The measured landmarks 
were: PSP (posterior nasal spine), PTO (intersection 
of the mandibular lower border and posterior 
tongue), and E (highest point of the epiglottis). 
The PRL was defined as a vertical line extending 

from the Porion (PO) point to the Frankfort plane. 
These measurements were then compared to assess 
changes in airway dimensions.

Data analyses
Relative frequency and the mean central index were 
used to analyses the descriptive statistics of the data. 
The Chi-square and Wilcoxon signed-rank tests 
were employed to compare the deviation frequency 
between the two groups. The SPSS software version 
21 (IBM Corp., Armonk, NY, USA) was utilized to 
generate the results. P value<.05 was considered 
statistically significant.

RESULTS

We evaluated 28 patients, including 18 men and 
10 women, with a mean age of 41.14 ± 4.34 years, 
ranging from 18 to 60 years, based on age, gender, 
and post-treatment airway changes. The patients’ 
mandible fractures were analyzed, with the most 
common being condylar fractures (right condyle, 
four patients,14.3%; left condyle,5 patients,17.9%; 
and in total condyle fracture,9 patients, 32.2%). Of 
these patients, 17 received open reduction treatment 
(60.7%), while 11 underwent closed reduction 
treatment (39.3%).
Table 1 shows that the mean pre-treatment 
pharyngeal airway space (PSP) was 6.23 mm, 
increasing to 8.23 mm post-treatment (P value=0.222).  

 

 

 

 

 

 

Figure 1: The sample case presented is a cephalometric analysis and pharyngeal airway tracing of 

a left-sided angle mandible fracture patient 

 

Figure 1: The sample case presented is a cephalometric analysis and pharyngeal airway tracing of a left-sided angle 
mandible fracture patient
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Similarly, the mean pre-treatment PTO airway 
space was 22 mm, increasing to 22.1 mm post-
treatment (P value=0.366). The mean pre-treatment 
E airway space was 6.12 mm, increasing to 9.12 
mm post-treatment (P value=0.590). Although an 
increase in airway space was observed in each group, 
these changes were not statistically significant.
The statistical analysis revealed no significant 
association between gender and the type of fracture 
(P=0.09), indicating that gender does not influence 
the type of mandibular fracture in the studied 
population.
Table 2 shows however, when analyzing the 
relationship between the type of fracture and the 
treatment method, a significant difference was found 
among the groups (P<0.001). Specifically, condylar 
fractures were more likely to be treated with closed 
reduction, suggesting that this treatment method 
might be preferred for this type of fracture.

DISCUSSION

The primary focus of this study was to investigate 
changes in the airway following isolated and 
unilateral mandibular fractures, both before and 
after treatment. The results demonstrated an 
increase in airway space post-treatment; however, 
these changes were not found to be statistically 
significant.
The initial priority in any trauma protocol is 
the evaluation and management of the airway, 

particularly in cases involving facial trauma. 
According to a 10-year retrospective study at a Level 
1 trauma center, approximately 17% of patients 
with facial fractures required airway intervention. 
However, the need for airway intervention following 
isolated and unilateral mandibular fractures, 
specifically in cases of blunt trauma, was significantly 
lower 11.
In the present study, the most common sites of 
mandibular fracture were the condylar region (9 
patients, 32%), followed by the mandibular body 
(6 patients,22%). Alassaf et al. reported an equal 
prevalence of condylar and body fractures (27 
cases, 38% each) 6. The condylar fracture has been 
recognized as the most frequent site of mandibular 
fracture by Samman et al. 12. Bormann et al. reported 
the condylar fracture as the most prevalent type 
(42%), followed by the parasymphysis (21%) 13. 
Furthermore, the mandibular body fracture was 
the most common type reported by Rabi and Al-
Khateeb 14. The findings of the current study align 
with the studies mentioned above.
Mandibular fractures account for less than 10% 
of all facial fractures and are less common than 
nasal, orbital, or maxillary bone fractures. In a 
retrospective study by Tung et al., only 3 out of 1,025 
patients (0.3%) with isolated mandibular fractures 
experienced airway compromise requiring urgent 
management. Notably, these 3 cases were likely 
attributed to large neck hematomas in 2 patients and 
a nasopharyngeal obstruction in the other 15.

Table 1:  Comparison of pharyngeal airway spaces before and after treatment 
 

Variable Number Mean 
Standard 
deviation 

Max Min 
Will the Coxon 

Test Result 

The distance from PSP to the 
reference line before treatment 

28 23.6429 2.29677 28.00 20.00 
0.222 

The distance from PSP to the 
reference line after treatment 

28 23.8214 2.21198 27.00 20.00 

The distance from PTO to the 
reference line before treatment 

28 22.0000 2.26078 27.00 19.00 
0.366 

The distance from PTO to the 
reference line after treatment 

28 22.1071 2.19999 27.00 19.00 

The distance from E to the 
reference line before treatment 

28 12.6071 2.23340 25.00 18.00 
0.590 

The distance from E to the 
reference line after treatment 

28 12.9286 1.98006 25.00 18.00 

 
 
 
 
  

Table 1:  Comparison of pharyngeal airway spaces before and after treatment
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Assessing and managing the airway is the primary 
concern for trauma patients, particularly in cases 
of severe facial trauma. Significant swelling or 
displacement of facial bones, sublingual hematomas, 
diffuse oropharyngeal bleeding, unprovoked 
nasal bleeding, or external body aspiration should 
all be considered carefully. It appears that an 
isolated mandibular fracture, without significant 
displacement, rarely causes airway obstruction in 
the absence of other soft tissue injuries 16 10.
Chen et al. reported that the hyoid bone position does 
not change significantly in unilateral mandibular 
fractures and has no direct connection with the 
airway. However, the hyoid bone position changes 
in bilateral and comminuted fractures, moving 
downward and backward. The genioglossus muscle, 
which attaches to the mandible, is pulled upward, 
and the tongue base moves backwards, resulting in 
a narrower airway. The findings of the present study 
are consistent with the study mentioned above 17.
Famurewa et al. investigated the respiratory function 
of patients with isolated mandibular fractures. 
They concluded that in cases of isolated, unilateral, 
nondisplaced mandibular fractures in conscious 
patients, a degree of respiratory dysfunction may be 
present, but it is tolerable by patients. According to 
the study, among all unilateral mandibular fractures, 
only the mandibular body fracture has a potential 
impact on the airway 11. In contrast, the current 
study found no relationship between respiratory 
function patterns and fracture sites, likely due to the 
small sample size. 
Alassaf et al. examined morphological changes in 
the airway following facial fractures. Their findings 
demonstrated a significant difference between 
unilateral and bilateral fractures, with more 
substantial airway alterations occurring in bilateral 
fractures 6.
Limited studies have investigated airway changes 
following mandibular fractures. In recent years, 
pharyngeal airway space (PAS) narrowing after 
mandibular setback surgery has garnered increased 
attention due to its potential role as a predisposing 
factor for obstructive sleep apnea (OSA) 
development 14, 17, 18. However, dos Santos Canellas, 
Demetriades, and Erikson reported contradictory 
findings in their respective studies, suggesting that 
the impact of mandibular setback surgery on the 
development of OSA remains controversial 19-21.

CONCLUSION

The results demonstrated an increase in airway 
space post-treatment, although these changes were 
not statistically significant. This suggests that while 
treating mandibular fractures may lead to increased 
airway dimensions, the extent of change is not 
significant enough to affect respiratory function 
substantially.
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