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ABSTRACT 
Background: Airway management following 
maxillofacial trauma, orofacial abscess and oral tumors is 
challenging due to deranged anatomy, soft tissue injury, 
edema of the tongue, associated hemorrhage and 
limitation of mouth opening. Massive tumors of the jaws 
often obstruct the airways and airway is also 
compromised in midfacial fractures. The objective of this 
study was to present various methods that were used in 
our Centre to maintain airways in oral and maxillofacial 
surgery patients. 
Methods: This was a descriptive cross-sectional 
observational study. One hundred patients admitted to 
Barau Dikko Teaching Hospital for maxillofacial surgery 
were selected by convenience sampling method. The 
study spanned from January 2023 to November, 2025.  
The methods of airway management were grouped into 
airway management in emergency cases and those for 
elective surgeries. The demography, diagnosis of the 
lesions, method of anesthesia, and complications 
encountered were recorded for each patient. Statistical 
analysis was performed using SPSS version 23. 
Results: Airway management for emergencies cases 
comprised of tracheostomy (n= 6, 6.0%), endotracheal 
intubation (oral & nasal) (n= 4, 4.0%), for elective cases 
endotracheal intubation was done in (n=62, 62.0%) of 
patients, tracheostomy done for (n=18, 18%) laryngeal 
mask done for (n=10, 10.0%). Challenges encountered 
include failed intubation, bleeding, airway sub-tissue, and 
ineffective paralyzing agent. 
Conclusion: Airway management in maxillofacial surgery 
requires the skill of well-trained anesthesiologist to 
achieve optimal results. Proper evaluation and planning 
of the anesthesia methods is necessary for safe surgery. 
Keywords: Airway management, maxillofacial surgery, 
trauma, tumours, anesthesia,   
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INTRODUCTION 
Airway management in patients undergoing oral and 
maxillofacial surgery represents one of the most 

complex and high-risk responsibilities shared by the 
anesthesiologist and the maxillofacial surgeon. 
Pathologies affecting the maxillofacial region 
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including facial skeletal fractures, extensive benign 
and malignant tumors, deep orofacial infections, and 
traumatic soft-tissue injuries, frequently distort 
normal airway anatomy, compromise airway 
patency, and render conventional airway techniques 
unreliable or hazardous.¹,² The challenge is further 
compounded in low- and middle-income countries 
(LMICs), where delayed presentation, advanced 
disease, limited imaging, and restricted access to 
advanced airway devices are common. 
Anatomical derangements such as restricted mouth 
opening, trismus, tongue elevation, oedema of the 
floor of the mouth, hemorrhage, and cervical 
soft-tissue distortion significantly increase the risk of 
difficult mask ventilation and failed tracheal 
intubation.³,⁴ In emergency scenarios particularly in 
patients with Ludwig’s angina, maxillofacial trauma, 
or hemorrhagic tumors, the urgency to secure a 
definitive airway is juxtaposed against suboptimal 
physiological reserve and incomplete pre-operative 
assessment, thereby elevating the risk of hypoxia, 
aspiration, and airway catastrophe.⁵ 
Pre-operative airway evaluation remains the 
cornerstone of safe anesthetic planning in this 
patient population. Established bedside predictors 
including the Mallampati classification, inter-incisor 
distance, thyromental distance, mandibular space 
assessment, and cervical spine mobility provide 
valuable but imperfect guidance in anticipating 
airway difficulty.⁶,⁷ Advanced modalities such as 
fibre-optic bronchoscopy and videolaryngoscopy 
have transformed difficult airway management in 
high-resource settings; however, their effectiveness 
may be limited in maxillofacial pathology by 
bleeding, secretions, distorted landmarks, and 
equipment unavailability.⁸,⁹ 
Despite the proliferation of airway algorithms and 
guidelines, including those from the American 
Society of Anesthesiologists and trauma-focused 
protocols such as ATLS, there remains no universally 
optimal airway strategy for maxillofacial surgical 
patients.¹⁰,¹¹ Decisions regarding oral versus nasal 
intubation, supraglottic airway use, submental 
intubation, or surgical airway creation must be 
individualized, factoring in pathology, surgical 
requirements, anticipated postoperative airway 
needs, and institutional expertise.¹² 
Notably, data describing real-world airway 
management practices in maxillofacial surgery 
within resource-constrained environments remain 
sparse. Most available literature originates from 
high-income settings and may not fully capture the 

clinical realities, constraints, and pragmatic 
decision-making encountered in LMICs. This study 
therefore aims to present and critically appraise the 
airway management techniques employed in 
patients undergoing oral and maxillofacial surgery at 
a tertiary teaching hospital in Northwestern Nigeria, 
highlighting indications, challenges, and outcomes. 
By contextualizing these findings within the existing 
body of evidence, this work seeks to contribute 
locally relevant data and inform safer, adaptable 
airway strategies for similar settings. 
 
MATERIALS AND METHODS 
This was a descriptive cross-sectional observational 
study. One hundred patients admitted to Barau 
Dikko Teaching Hospital for maxillofacial surgery 
were selected by convenience sampling method. The 
study spanned a period of three years from January 
2023 to November, 2025. Patients were classified 
into two groups, those who needed emergency 
airway management and those for elective airway 
management. Data collected for each patient 
includes: age and sex, diagnosis of the lesions, 
anesthetic assessment, method of anesthesia used, 
type of surgery done and airway complications. 
Patients were selected based on age from 3-months 
to 85-years, this to allow for quick assessment of the 
airway. Lesions were classified into three groups: 
orofacial benign and malignant tumors, fractures of 
facial skeleton, cysts of the floor of the mouth and 
orofacial infections. Profile forms were filled for each 
patient that participated in the study. Patients’ 
consents were obtained for the study. 
The data obtained were analyzed using statistical 
package for social sciences (IBM SPSS) version. 
Frequency statistics and cross tabulations were done 
and the chi-squared test was used to test for 
significance between variables at the critical P<0.05. 
Ethical approval was obtained from the hospital 
medical ethical committee. Statistical analysis was 
performed using SPSS version 23. 
 
RESULTS 
More males participated in the study more than 
female at the ratio of 1.27: 1.00 (Table 1).  More 
patients in their third and fourth decade of life 
participated in the study (Table 1). Tumours of the 
mandible were the most encountered (n=24, 
24.00%) in this study (Table 2). Ankylosis of the 
Temporo-Mandibular Joints (TMJ) consisted of 9 
cases, and all were operated under tracheostomy 
(Table 2). Ludwig’s angina and neck tumours were 
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the least case reported (n=4, 4.00%) (Table 2). Airway 
management for emergencies cases comprised of 
tracheostomy (n= 6, 6.0%), endotracheal intubation 
(oral & nasal) (n= 4, 4.0%), for elective cases 
endotracheal intubation was done in (n=62, 62.0%) 
of patients, laryngeal mask done for n=10, 10.0%), 

tracheostomy (n=18, 18%) (Figure 1). Challenges 
encountered include failed intubation, bleeding, 
ineffective paralyzing agent and patient condition 
such as neck swelling in Ludwig’s angina patients 
which made emergency tracheostomy difficult and 
even impossible in few cases. 

 
Table 1. Demography of 100-Maxillofacial Surgical Patients. 

Age range (years)                       Sex                     Total        Percentage 
                                                   Male  Female 
0 – 20                                      11         8                            19           19.0 

21 - 40                                    17        12                           29           29.0 

41 - 60                                    23        14                          37           37.0 

61 – 80                                   3           6                           9             9.0 

≥ 81                                          2          4                            6             6.0 
Total                                        56       44                          100          100.0 

 
Table 2:  Frequency Distribution of maxillofacial lesions among 100-Patients  

S/No          Diagnosis                                             Sex Total  Percentage 
  Male       Female 

  

1.Fractures of the facial bones                 8                    9                   17           17.0 
2.    Neck Tumour                                           4                    0                       4              4.0 
3.    Ludwigs Angina                                      3                    1                     4              4.0 
4.    Parotid gland tumours                        6                    3                     9              9.0 
5.     Mandibular tumours                           14                 10                    24           24.0 
6.  Maxillary tumours                                   7                     5                   12           12.0 
7.   TMJ Ankylosis                                         3                    6                      9             9.0 
8.    Palatal tumours                                     6                    5                      11            11.0 
 9. Sublingual Dermoid cyst                     5                    5                     10            10.0 
Total                                                                 56                   44           100           100.0 

 

 
NOTE:  Emergen represent emergency airway, while elective represents elective airway. Intubation means both oral and nasal intubation, 
Tracheo means tracheostomy, mask means laryngeal mask.  
Figure 1: Airway Control Methods in 100-Maxillofacial Patients.  
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DISCUSSION 
Securing and maintaining a safe airway in patients 
with maxillofacial pathology remains a defining 
determinant of peri-operative outcomes. The 
method of anaesthesia in maxillofacial surgery is not 
determined by sex, or age of the individual but by the 
nature of the lesion, and the surgical procedure that 
the patient required. All age groups were involved in 
this study as long as surgery is required as treatment 
for the lesion (Table 1). The lesions reported in this 
study determined the mode of anaesthesia used. All 
TMJ ankylosis (9%) in this study required surgical 
access to the airway (Table 2 & Figure 1). Massive 
tumours of the mandible and maxillae obstructed the 
oral airway such that nasal nor oral intubation could 
not be done except tracheostomy was done to access 
and maintain the airway (Table 2 & Figure 1). 
In this study, endotracheal intubation predominantly 
via direct laryngoscopy emerged as the most 
frequently utilized airway technique, particularly in 
elective surgical cases, while tracheostomy was more 
commonly required in cannot intubate, cannot 
ventilate” cases (Figure 1). These findings align with 
existing literature identifying tracheal intubation and 
surgical airway access as the only truly definitive 
airway modalities.¹³ 
The high success rate of conventional direct 
laryngoscopy observed in this cohort underscores 
the enduring relevance of fundamental airway skills, 
particularly in environments where advanced airway 
adjuncts are unavailable. Similar observations have 
been reported by Saini et al.2 and Langeron et al.14 
who emphasised that experienced operators can 
achieve acceptable intubation success even in 
anatomically distorted airways, provided meticulous 
preparation and contingency planning are in place. 
However, the challenges encountered in this study 
including failed intubation, obscured laryngeal views 
due to bleeding, and inadequate neuromuscular 
blockade—reflect well-documented risk factors for 
airway failure in maxillofacial surgery.¹⁵ 
Emergency cases, especially those involving 
Ludwig’s angina and rapidly expanding hemorrhagic 
tumors, frequently necessitated tracheostomy. 
Notably, neck swelling, loss of anatomical 
landmarks, and limited cervical extension rendered 
emergency tracheostomy technically demanding in 
many of our patients. Comparable difficulties have 
been reported in trauma-focused studies, where 
emergent surgical airways are associated with higher 
complication rates than elective procedures.¹⁶,¹⁷ 
Despite these risks, early recourse to tracheostomy 

in selected patients may avert catastrophic ‘cannot 
intubate, cannot ventilate’ scenarios, a principle 
strongly supported by closed-claims analyses and 
national airway audits.18 This study recorded 
remarkable success in tracheostomy use, to secure 
airway in such scenarios.  
Supraglottic airway devices (SADs), particularly the 
laryngeal mask airway, were employed in a limited 
subset of patients undergoing short-duration 
procedures when endotracheal intubation proved 
unsuccessful. While SADs are widely advocated as 
rescue devices in difficult airway algorithms, their 
role in maxillofacial surgery remains adjunctive 
rather than definitive.¹⁹,²⁰ The restricted oral 
aperture and potential for displacement during 
surgical manipulation limit their applicability, 
findings that are consistent with prior reports.²¹ 
Nevertheless, their utility as a temporary ventilatory 
bridge was evident in this study. 
Advanced airway techniques such as fibre-optic 
intubation and videolaryngoscopy were not utilized 
due to equipment constraints. Although these 
modalities are recommended in anticipated difficult 
airways, their effectiveness in maxillofacial trauma is 
often compromised by blood, secretions, and 
disrupted anatomy.²²,²³ The absence of these 
technologies in many LMIC centres underscores the 
need for robust proficiency in basic airway 
techniques and early surgical airway 
decision-making. 
Submental intubation, proposed as an alternative to 
tracheostomy in selected maxillofacial trauma 
patients, was not performed in this series. While 
previous studies have demonstrated its utility in 
avoiding tracheostomy-related morbidity, the 
technique requires specific expertise and carries risks 
including nerve injury, infection, and salivary fistula 
formation.²⁴,²⁵ Its omission in this cohort reflects 
pragmatic practice in a setting where simplicity, 
speed, and safety are prioritized. 
Postoperative airway vigilance remains critical in 
maxillofacial surgery. Delayed airway compromise 
due to oedema, bleeding, or hematoma formation is 
well recognized, justifying the strategy of delayed 
extubation in high-risk patients.²⁶ The emphasis 
placed in this study on maintaining airway protection 
beyond the operating theatre aligns with 
international best practice and reinforces the 
concept that airway management is a continuum 
rather than a discrete intra-operative event. Majority 
of our patient were not extubated until they were 
fully awake, there were cases of severe bleeding post 
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operatively were the tongue, floor of the mouth and 
the face were swollen, but the endotracheal tube in-
situ preserved the airway till the swelling subsided. 
This study therefore recommended delayed 
extubation in maxillofacial surgical patients.    
Overall, the findings of this study reinforce the need 
for thorough pre-operative assessment, anticipatory 
planning, and multidisciplinary collaboration in 
maxillofacial airway management. While 
technological advances continue to expand the 
airway armamentarium, the realities of 
resource-limited settings necessitate adaptable, 
skill-based approaches grounded in sound clinical 
judgement. Future multi-centre studies from similar 
environments would be valuable in refining 
context-specific airway algorithms and improving 
patient safety across diverse healthcare systems. 
 
CONCLUSION 
Airway management in oral and maxillofacial surgery 
is a high-risk undertaking, particularly in patients 
with anatomically distorted airways due to trauma, 
tumors, or deep orofacial infections. This study 
shows that, even in resource-limited settings, safe 
and effective airway control is achievable through 
thorough pre-operative assessment, appropriate 
technique selection, and close anesthetist–surgeon 
collaboration. Conventional endotracheal intubation 
remains effective in elective cases, while 
tracheostomy is often indispensable in emergencies 
and advanced disease. Ultimately, successful airway 
management depends not on a single technique but 
on anticipatory planning, technical proficiency, and 
readiness for surgical airway intervention to optimize 
patient safety and outcomes, especially in low- and 
middle-income settings. 
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