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Le Fort fractures, particularly types II and 
III, present significant challenges in maxillofacial 
trauma management, complicating airway control 
and posing risks to patient safety. These fractures 
lead to facial swelling, bleeding, and structural 
instability, making ventilation and intubation 
difficult. Effective communication and coordination 
among the surgical, anesthesia, and nursing teams are 
crucial. This involves briefing on the intervention, 

roles, and preparation to adapt the plan based on 
the patient’s condition and unforeseen challenges. 
Preoperative patient assessment includes a review 
of medical history, physical examination, and 
imaging studies such as computed tomography (CT) 
scans, to assess the extent of fractures and potential 
airway obstruction, as well as evaluating the risk 
of airway complications. CT imaging revealed that 
32 out of the total number of difficult intubations, 
which were 57%, involved patients with Le Fort II 
facial fractures(1). Necessary equipment for urgent 
intubation, cricothyroidotomy, and tracheostomy 
must be readily available(2-23).

The optimal timing for performing a tracheostomy 
in patients with Le Fort fractures remains debated 
among clinicians. Anesthesiologists typically 
advocate for preoperative tracheostomy under local 
anesthesia(3,4,7,11,14,19,20), while surgeons recommend 
performing post-intubation tracheostomy under 
general anesthesia prior to facial surgery(3,12). This 
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decision involves multiple factors, including the 
complexity of airway management, the patient’s 
specific condition, and the potential risks and benefits 
associated with each approach, necessitating a case-
by-case evaluation to optimize patient outcomes. 
Tracheostomy in patients with Le Fort II and III 
fractures is often inevitable due to complications 
such as facial swelling, bleeding, and structural 
instability, which can significantly impede ventilation 
and intubation(2-13).

Traditionally, the timing of tracheostomy 
in patients with Le Fort fractures has varied. 
Textbooks historically recommended preoperative 
tracheostomies for all patients(11,14). However, 
practices have shifted, with some opting to perform 
post-intubation tracheostomy under general 
anesthesia(3,10). This lack of consensus has resulted 
in divergent approaches between anesthesiologists 
and surgeons, focusing on two methods, preoperative 
tracheostomy under local anesthesia and post-
intubation tracheostomy under general anesthesia(24). 
In patients with severe airway distortion, anterior 
neck injury requiring multiple surgeries, and 
prolonged intubation, tracheostomy performed under 
local anesthesia followed by general anesthesia is 
considered the safest technique(25).

Despite the importance of airway management 
in patients with Le Fort fractures, comprehensive 
studies comparing the timing of tracheostomy are 
lacking. Existing research has focused on individual 
techniques, highlighting the need for a systematic 
comparative analysis to evaluate their advantages, 
disadvantages, and overall effectiveness. Such 
analysis is essential to identify the technique with 
the highest success rate, minimal complications, and 
optimal patient outcomes, thereby enhancing safety 
and reducing avoidable complications.

The present research aimed to address this 
critical gap by systematically comparing these two 
approaches. The hypothesis is that preoperative 
tracheostomy performed under local anesthesia leads 
to better patient outcomes and fewer complications 
compared to post-intubation tracheostomy performed 
under general anesthesia. The primary objective 
was to conduct a comparative analysis of the 
utilization of preoperative tracheostomy under local 
anesthesia versus post-intubation tracheostomy 
under general anesthesia. Secondary objectives 
included comparing fundamental patient information 
across the two groups, assessing vital signs and 
analgesic administration, evaluating pain scores, 
and identifying complications such as bleeding or 

other adverse events. By providing evidence-based 
recommendations, the present study seeks to enhance 
clinical decision-making and improve outcomes for 
patients with Le Fort fractures, contributing valuable 
insights into the efficacy and implications of these 
two approaches(26).

Materials and Methods
The present study received approval from 

the Siriraj Institutional Review Board (Si-IRB), 
Certificate of Approval number Si 207/2024. It was 
also registered with the Thai Clinical Trials Registry, 
identifier TCTR20240710004.

The present research involved a retrospective 
chart review at the trauma center, university hospital 
in Bangkok. Data was collected using case record 
forms and electronic medical records. The records 
were anonymized by using unique codes instead of 
names, surnames, hospital numbers (HN), or other 
identifying information.

Participants were non-randomly allocated into 
two observational study groups, Group A with 
preoperative tracheostomy under local anesthesia, 
and Group B with post-intubation tracheostomy 
under general anesthesia.

The project leader and co-investigators collected 
data based on the predetermined sample size. To 
ensure confidentiality, a unique code identified 
each participant with Le Fort fractures II and III. 
Randomization of numbers in each document 
prevented duplicate data collection and maintained 
anonymity. Data integrity checks compared 
anesthesiologist records with nursing records from 
the operating room, recovery room, and other nursing 
units to mitigate data bias.

Inclusion criteria were patients diagnosed 
with Le Fort II and III fractures. Patients who 
underwent tracheostomy for fracture treatment. 
Exclusion criteria were incomplete medical 
records or concomitant major head and neck 
injuries(11).

Preoperative tracheostomy under local anesthesia
In the preoperative tracheostomy under local 

anesthesia intervention, patients were in supine 
position with neck extended to expose the trachea 
more effectively. Safety was prioritized by pre-
oxygenating with high oxygen concentration to 
ensure adequate oxygen reserved before the surgical 
procedure. Continuous monitoring for vital signs 
and signs of airway obstruction, hypoxia, or other 
potential complications was essential, particularly 
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during the administration of sedatives and analgesics. 
Surgeons administered local anesthesia to the skin and 
deeper tissues along the planned tracheostomy site 
to numb the area and minimize pain. The anesthesia 
team administered sedatives and analgesics as needed 
to ensure the patient was comfortable during the 
electrocauterization and tracheostomy. Surgeons 
then dissected the subcutaneous tissue, punctured 
the trachea, and inserted the tracheostomy tube 
through the stoma into the trachea. After confirming 
the placement by checking for airflow through the 
tube, chest rise, auscultation, and capnography, the 
tube was secured with ties or sutures to prevent 
dislodgement during surgery. The anesthesia team 
administered anesthetic agents and non-depolarizing 
muscle relaxants, and the tracheostomy tube was 
connected to a ventilator or oxygen source to ensure 
adequate ventilation before commencing facial 
surgery(11,17,18,22,23,26).

Post-intubation tracheostomy under general 
anesthesia

In the post-intubation tracheostomy under 
general anesthesia approach, the anesthesia team 
exerted significant effort in airway management 
while the surgical and nursing teams stand by in 
case of a critical situation(11,12). The anesthesia team 
positioned the patient comfortably to maintain 
the airway for breathing. Besides full monitoring 
and premedicating the patient with words to calm 
them and relieve discomfort, they administered 
sedatives and analgesics as minimally as possible, 
avoiding oversedation that could result in airway 
collapse. After preoxygenating the patient with 
high-flow oxygen, the Sellick’s maneuver with 
cricoid pressure was applied to minimize the risk of 
aspiration. Techniques for endotracheal intubation, 
such as awake intubation with instruments like a 
laryngoscope, video laryngoscope, or fiberoptic 
bronchoscope, varied among anesthesiologists and 
patients’ conditions. The goal was to perform this 
intervention with few attempts, as each insertion 
of a laryngoscope can displace fractured bones, 
increase bleeding, hematoma, facial swelling, 
and the risk of failing to provide a clear view of 
the vocal cords. After successful intubation was 
achieved with depolarizing muscle relaxants and the 
endotracheal tube correctly positioned, anesthetic 
agents, including non-depolarizing muscle relaxants, 
were administered, and the surgical procedure could 
begin(11,24,27).

Sample size calculation
The study aimed to investigate the optimal timing 

of tracheostomy in patients with Le Fort Fractures II 
and III. Previous studies indicated the use of local 
anesthesia followed by tracheostomy in 74.2% of 
cases among 31 patients with these fractures(28). Based 
on these findings, a sample size of 91 patients was 
calculated, with a 10% buffer to account for potential 
data incompleteness, resulting in a total sample size 
of 100 patients. The unit’s report indicated an average 
of approximately five patients per year with Le Fort 
Fractures II and III necessitating tracheostomy. Data 
collection spanned 21 years, between February 2004 
and February 2024, to gather data on 97 cases.

Statistical analysis
General patient data were analyzed using 

descriptive statistics. Continuous data were presented 
as mean ± standard deviation (SD) or as median 
with interquartile range (IQR): 25th percentile, 75th 
percentile, while categorical data were presented 
as frequencies and percentages The incidence of 
complications was reported as frequency, percentage, 
and accompanied by a 95% confidence interval (CI).

To compare data between the preoperative and 
post-intubation groups, appropriate statistical tests 
were applied based on the nature of the data:

Categorical data: The chi-square test or Fisher’s 
exact test was used.

Normally distributed continuous data: The 
unpaired t-test was used.

Non-normally distributed continuous data: The 
Mann-Whitney U test was used.

Inferential statistics, including the chi-square 
test or Fisher’s exact test, were employed to compare 
performance between the two groups. A p-value of 
less than 0.05 was considered statistically significant 
within a 95% CI.

Results
Ninety-seven patients with Le Fort II and III 

fractures were included in this retrospective study. 
The patients were divided into two groups. Group A 
consisted of 69 patients including 64 males (93%) 
with a median age of 26 years (IQR of 20, 36) 
and five females or (7%) with a median age of 29 
years (IQR of 19, 48), who underwent preoperative 
tracheostomy under local anesthesia. Group B 
included 28 patients including 25 males (89%) with 
a median age of 29 years (IQR of 19, 48) and three 
females (11%) with a median age of 29 years (IQR of 
19, 48), who underwent post-intubation tracheostomy 
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under general anesthesia. There were no statistically 
significant differences in the number of patients 
between the two groups (p=0.69) (Table 1).

The American Society of Anesthesiologists 
(ASA) classification for groups A and B was as 
follows with I, II, and III for 42 (61%), 22 (32%), 
and five (7%) in Group A, and 15 (54%), nine (32%), 
and four (14%) in Group B, respectively (p=0.54).

The distribution of Le Fort type II and III 
fractures was 20 (29%) and 49 (71%) in Group A, 
and 7 (25%) and 21 (75%) in Group B, respectively 
(p=0.69).

Airway assessments, including limited neck 
movement and thyromental distance of less than 6 cm, 
were five (7%) and three (4%) in Group A, and two 
(7%) and one (4%) in Group B, respectively (p=1.00).

Mallampati classification results for groups A 
and B were as follows: unclassified, I, II, III, and IV 
for 42 (61%), four (6%), eleven (16%), five (7%), and 
seven (10%) in Group A, and 11 (39%), three (11%), 
nine (32%), three (11%), and two (7%) in Group B, 
respectively (p=0.22).

Mouth opening in centimeters was recorded as 
unclassified, 0.1 to 1.0, 1.1 to 2.0, 2.1 to 3.0, and 3.1 
to 4.0 for 25 (36%), 12 (17%), 23 (33%), eight (12%), 
and one (2%) in Group A, and 12 (43%), four (14%), 
eight (29%), three (11%), and one (3%) in Group B, 
respectively (p=0.90).

Co-existing conditions such as smoking, alcohol 
ingestion, and drug abuse were found in 30 (43%), 
30 (43%), and two (3%) of Group A, and 16 (57%), 
12 (43%), and one (4%) of Group B, respectively 
(p=0.22, 0.96, and 1.00).

Intraoperative vital signs, including body 
temperature, blood pressure, heart rate, and oxygen 
saturation, were comparable between the two groups. 
Surgeon and anesthesiologist experience of five years 
or longer was noted in 69 (100%) and 62 (90%) of 
Group A, and 28 (100%) and 22 (79%) of Group B, 
respectively (p=0.22).

Most intraoperative anesthetic administrations, 
including induction agents, muscle relaxants, and 
analgesics, were comparable between the two groups 
(Table 2).

The administration of induction agents, including 
Midazolam, Thiopental, and Propofol, were recorded 
in Group A as 32 (46%), 20 (29%), and 48 (70%), 
respectively, and in Group B as six (21%), five (18%), 
and 19 (68%), respectively (p=0.023, 0.26, and 0.87).

The use of non-depolarizing muscle relaxants 
such as Atracurium, Cisatracurium, Pancuronium, 
Vecuronium, and Rocuronium, were observed in 
Group A as 31 (45%), 15 (22%), 17 (25%), four 
(6%), and two (3%), respectively, and in Group B as 
13 (46%), 10 (36%), three (11%), 0 (0%), and two 

Table 1. Demographic characteristics between the two groups, 
A: preoperative tracheostomy under local anesthesia, and B: 
post-intubation tracheostomy under general anesthesia

Demographic characteristics Tracheostomy p-value

Preoperative 
(n=69)

Post-intubation 
(n=28)

Sex; n (%) 0.69

Male 64 (93) 25 (89)

Female 5 (7) 3 (11)

Age (years); n (%) 0.39

<18 5 (7) 5 (18)

18 to 65 64 (93) 23 (82)

Median (P25, P75) 26 (20, 36) 29 (19, 48)

ASA classification; n (%) 0.54

I 42 (61) 15 (54)

II 22 (32) 9 (32)

III 5 (7) 4 (14)

Le Fort type; n (%) 0.69

II 20 (29) 7 (25)

III 49 (71) 21 (75)

Limited neck movement; n (%) 5 (7) 2 (7) 1.00

Thyromental distance <6 cm; n (%) 3 (4) 1 (4) 1.00

Mallampati classification; n (%) 0.22

Unclassified 42 (61) 11 (39)

I 4 (6) 3 (11)

II 11 (16) 9 (32)

III 5 (7) 3 (11)

IV 7 (10) 2 (7)

Mouth opening (cm); n (%) 0.90

Unclassified 25 (36) 12 (43)

0.1 to 1.0 12 (17) 4 (14)

1.1 to 2.0 23 (33) 8 (29)

2.1 to 3.0 8 (12) 3 (11)

3.1 to 4.0 1 (2) 1 (3)

Co-existing conditions; n (%) 27 (39) 13 (46) 0.51

Smoking 30 (43) 16 (57) 0.22

Alcohol ingestion 30 (43) 12 (43) 0.96

Drugs Abuse 2 (3) 1 (4) 1.00

Intraoperative vital signs; mean±SD

Body temperature (℃) 37±1 37±1 0.09

Systolic blood pressure (mmHg) 130±16 132±17 0.61

Diastolic blood pressure (mmHg) 77±10 77±11 0.91

Pulse (beats/minute) 81±12 81±12 0.89

Percutaneous O₂ saturation (%) 100±1 100±1 0.75

Clinical experience ≥5 years; n (%)

Surgeon 69 (100) 28 (100) 1.00

Anesthesiologist 62 (90) 22 (79) 0.19

ASA=American Society of Anesthesiologists; SD=standard deviation
* p<0.05, significance
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(7%), respectively (p=0.21). However, the use of 
depolarizing muscle relaxants showed a statistically 
significant difference between Group A at 1% and 
Group B at 29% (p<0.001).

The administration of analgesics, including 
Fentanyl, Morphine, Pethidine, and Paracetamol, 
were recorded in Group A as 52 (75%), 57 (83%), 
three (4%), and three (4%), respectively, and in 
Group B as 19 (68%), 26 (93%), 0 (0%), and 5 (18%), 
respectively (p=0.46, 0.34, 0.55, and 0.042).

Airway management parameters, including 
difficult mask ventilation, the number of intubation 
attempts as one and more than one, use of specialized 
equipment such as laryngoscope and video 
laryngoscope, and incidences of difficult or failed 
intubation, were evaluated. In Group A, which 
underwent preoperative tracheostomy under local 
anesthesia, the rates were as follows: difficult mask 
ventilation in five patients (17%), one intubation 
attempt in 26 patients (90%) and more than one 
intubation attempts in three patients (10%), use of 
a laryngoscope in 18 patients (62%) and a video 
laryngoscope in 11 patients (38%), difficult intubation 
in seven patients (24%), and failed intubation in one 
patient (4%) (Table 3).

The timing of tracheostomy was significantly 
different between Group A at 19±7 minutes and 
Group B at 14±6 minutes, with Group A taking longer 
(p<0.004).

Postoperative pain management and patient 
outcomes, such as vital signs, pain score, analgesic 
administration, post-anesthesia care unit (PACU) 
time, bleeding, tracheostomy removal, and length of 
stay, appeared comparable between the two groups 
(Table 4).

Vital signs, including body temperature in 
degree Celsius (℃), systolic blood pressure (mmHg), 
diastolic blood pressure (mmHg), pulse rate (beats/
minute), and percutaneous oxygen saturation (%), 
were recorded as 37.4±0.9, 140.9±17.5, 84.3±13.2, 
89.7±15.9, and 100±1 in Group A, and 37.1±0.6, 
143.2±20, 82.8±15.6, 86.8±1, and 100±1 in Group 
B, respectively (p=0.08, 0.58, 0.62, 0.42, and 0.75).

Pain scores and the administration of analgesics, 
including Fentanyl, Morphine, Pethidine, Dynastat, 
and Ketorolac, were as follows: in Group A, the pain 
score was 5.5±4.2, with two patients (3%) receiving 
Fentanyl, 36 patients (52%) receiving Morphine, 
seven patients (10%) receiving Pethidine, three 
patients (4%) receiving Dynastat, and two patients 
(3%) receiving Ketorolac. In Group B, the pain 
score was 4.2±3.9, with two patients (7%) receiving 
Fentanyl, 15 patients (54%) receiving Morphine, and 
two patients (7%) receiving Ketorolac. No patients 
in Group B received Pethidine or Dynastat (p=0.58, 
0.90, 0.19, 0.55, and 0.58).

Table 2. Intraoperative anesthetics administration including 
induction agents, muscle relaxants, and analgesics were com-
pared between the two groups, A: preoperative tracheostomy 
under local anesthesia, and B: post-intubation tracheostomy 
under general anesthesia

Intravenous anesthetics 
administration

Tracheostomy; n (%) p-value

Preoperative 
(n=69)

Post-intubation 
(n=28)

Induction agents 

Midazolam 32 (46) 6 (21) 0.02

Thiopenthal 20 (29) 5 (18) 0.26

Propofol 48 (70) 19 (68) 0.87

Muscle relaxant

Depolarizing agent 1 (1) 8 (29) <0.001*

Non-depolarizing agent 0.21

• Atracurium 31 (45) 13 (46)

• Cisatracurium 15 (22) 10 (36)

• Pancuronium 17 (25) 3 (11)

• Vecuronium 4 (6) 0 (0)

• Rocuronium 2 (3) 2 (7)

Analgesics 

Fentanyl 52 (75) 19 (68) 0.46

Morphine 57 (83) 26 (93) 0.34

Pethidine 3 (4) 0 (0) 0.55

Paracetamol 3 (4) 5 (18) 0.04

* p<0.05, significance

Table 3. Airway management between the two groups, A: 
preoperative tracheostomy under local anesthesia, and B: 
post-intubation tracheostomy under general anesthesia

Airway management Tracheostomy p-value

Preoperative 
(n=69)

Post-intubation 
(n=28)

Timing of tracheostomy 
(minutes)#; mean±SD 

19±7 14±6  0.004*

Difficult mask ventilation†; n (%) 5 (17)

Difficult intubation†; n (%) 7 (24)

Intubation attempt (times)@; n (%)

1 26 (90)

>1 3 (10)

Specialized equipment@; n (%)

Laryngoscope 18 (62)

Video laryngoscope 11 (38)

Failed intubation@; n (%) 1 (4)

SD=standard deviation
* p<0.05, significance
† 1 intubation attempt in 26 patients (90%) and ≥1 intubation attempts 
in 3 patients (10%), use of a laryngoscope in 18 patients (62%)
# Mean difference 4.59 (95% CI 1.51 to 7.66)
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The PACU time, in minute,  bleeding, 
tracheostomy removal time in days, and length of 
hospital stay in days were recorded as follows: in 
Group A, the PACU time was 80.9±33.7 minutes, eight 
patients (12%) experienced bleeding, tracheostomy 
removal occurred at 4.4±2.7 days, and the length of 
stay was 9.6±6.8 days. In Group B, the PACU time 
was 72.3±32.0 minutes, no patients experienced 
bleeding, tracheostomy removal occurred at 5.0±2.4 
days, and the length of stay was 9.6±6.8 days (p=0.25, 
0.01, 0.29, 0.92). Additionally, the incidence of 
bleeding was 8% (95% CI 4 to 16) in Group A and 
0% in Group B.

Discussion
The comparative analysis revealed that 

the majority of patients with Le Fort fractures 
were males between the ages of 18 and 65. The 
timing of preoperative tracheostomy under local 
anesthesia was significantly longer than post-
intubation tracheostomy under general anesthesia 
(p<0.004). However, the anesthesia team encountered 
unexpected, failed intubation in one patient under 
general anesthesia, necessitating waking the 
patient and switching to preoperative tracheostomy 
under local anesthesia. On the other hand, during 
preoperative tracheostomy under local anesthesia, the 

anesthesia team had to administer general anesthesia 
to calm an uncooperative patient for endotracheal 
intubation. Thus, the use of depolarizing muscle 
relaxants revealed statistically significant differences 
between the two groups (p<0.001). Additionally, 
preoperative tracheostomy under local anesthesia 
clinically resulted in better patient outcomes and 
fewer complications(26).

Studies have shown that males, particularly 
younger males, are more likely to engage in risk-
taking behaviors. Statistical analyses of traffic 
accidents indicate that males are more frequently 
involved in severe crashes than females, primarily 
due to higher speeds, aggressive driving, lower 
seatbelt usage, and increased alcohol and substance 
abuse(9,12,13,16,17,29-31).

Additionally, males are disproportionately 
employed in high-risk occupations such as construction 
and manufacturing, and they participate more 
frequently in extreme sports and physical altercations, 
often in potentially hazardous environments. These 
factors collectively contribute to a higher incidence 
of severe facial trauma among males(12,13,29,32).

The study revealed that the timing of preoperative 
tracheostomy under local anesthesia was significantly 
longer than post-intubation tracheostomy under 
general anesthesia (p<0.004). This discrepancy was 

Table 4. Postoperative pain management and patients outcomes between the two groups, A: preoperative tracheostomy under local 
anesthesia, and B: post-intubation tracheostomy under general anesthesia

Postoperative pain management & patients outcomes Tracheostomy Effect size# (95% CI) p-value

Preoperative (n=69) Post-intubation (n=28)

Vital signs; mean±SD

Body temperature (℃) 37.4±0.9 37.1±0.6 0.31 (–0.04 to 0.67)  0.08

Systolic blood pressure (mmHg) 140.9±17.5 143.2±20.0 –2.28 (–10.40 to 5.84)  0.58

Diastolic blood pressure (mmHg) 84.3±13.2 82.8±15.6 1.55 (–4.64 to 7.75)  0.62

Pulse (beats/minute) 89.7±15.9 86.8±1 2.89 (–4.26 to 10.04)  0.42

Percutaneous O₂ saturation (%) 99.6±0.8 99.7±0.7 –0.06 (–0.40 to 0.29)  0.75

Pain score; mean±SD 5.5±4.2 4.2±3.9 1.31 (–0.54 to 3.15)  0.16

Analgesics; n (%)

Fentanyl 2 (3) 2 (7%) 0.40 (0.06 to 2.74)  0.58

Morphine 36 (52) 15 (54%) 0.97 (0.65 to 1.47)  0.90

Pethidine 7 (10) 0 (0%) NA  0.19

Dynastat 3 (4) 0 (0%) NA  0.55

Ketorolac 2 (3) 2 (7%) 0.41 (0.06 to 2.74)  0.58

PACU time (minutes); mean±SD 80.9±33.7 72.3±32.0 8.62 (–6.17 to 23.42)  0.25

Bleeding; n (%) 8 (12) 0 (0%) NA 0.01

Tracheostomy removal (days); mean±SD 4.4±2.7 5.0±2.4 –0.62 (–1.77 to 0.54)  0.29

Length of stay (days); mean±SD 9.6±6.8 9.7±7.4 –0.16 (–3.26 to 2.93)  0.92

* p<0.05, significance
# Effect size for quantitative outcome showed as mean difference (preoperative and post-intubation) and for qualitative outcome showed as relative risk 
(reference: post-intubation)
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attributed to the complexity of airway management 
under local anesthesia, rather than the experience 
of the surgeon and anesthesiologist (p=0.22). Lee 
et al. found that the average procedure time for 
tracheostomy was 35.2 minutes, while tracheal 
intubation, including temporary draping, took 
36.9 minutes, highlighting the relative efficiency 
of different airway management techniques in 
maxillofacial trauma patients(14).

Preoperative tracheostomy under local anesthesia 
is often preferred by anesthesiologists for its ease 
in securing the airway and preventing airway 
compromise(2,3). They caution against post-intubation 
tracheostomy under general anesthesia or awake 
intubation under sedation due to the potential for 
severe facial structural distortion caused by soft tissue 
swelling, swollen tongue, fragile tissues, or debris 
from fractures with bleeding. These factors can lead 
to a false airway passage, complicating the procedure. 
In addition, endotracheal intubation under general 
anesthesia may not be suitable for patients with 
cervical spine instability that compromises the upper 
airway, making nasotracheal or orotracheal intubation 
difficult or impossible(33). Moreover, securing the 
endotracheal tube, managing secretions, and ensuring 
proper humidification and oxygenation necessitate 
additional resources and careful monitoring(14,34).

Notably, preoperative tracheostomy can be 
efficiently performed by the surgical team under 
local infiltration. This approach enhances surgical 
access, visualization, and reduces the risk of bleeding 
and intraoperative instability. Collaboratively, the 
administration of analgesics and mild sedation with 
oxygenation and close monitoring by the anesthesia 
team improves patient comfort and communication, 
reducing the risk of intraoperative complications. 
Additionally, preoperative tracheostomy leads to 
smoother perioperative anesthetic management, 
minimizes the risk of airway compromise, enhances 
intraoperative monitoring and airway control, 
and improves patient outcomes due to better 
oxygenation and ventilation. It provides a secure 
and stable airway for long-term ventilation(33), 
facilitates easier management of surgical wounds, 
and allows for appropriate weaning from mechanical 
ventilation, thus shortening intensive care unit (ICU) 
stays.

Despite anesthesiologists advocating early 
tracheostomy as a potential option, its use remains 
controversial due to surgeons suggesting that 
preoperative tracheostomy may not be necessary in 
emergency cases, as awake endotracheal intubation 

can be effective. Instead, surgeons recommend early 
removal of the endotracheal tube and conversion to 
a tracheostomy tube after induction of anesthesia 
and intubation(35). Additionally, surgeons express 
concerns about the potential risks and complications 
associated with preoperative tracheostomy, including 
airway obstruction, breathing difficulties, soft tissue 
swelling, aspiration, and vocal cord injury. While 
local anesthesia can numb the surgical site, patients 
may still experience discomfort, limiting their 
cooperation during the procedure. The visible scar 
left by tracheostomy and the potential discomfort if 
relied on for an extended period are also significant 
considerations for patient satisfaction. Furthermore, 
this intervention is considered a necessary precaution 
for airway protection during the recovery period and 
can facilitate improved airway management, patient 
comfort, early mobilization, and recovery. Thus, 
the surgical team must prioritize patient comfort 
and well-being and ensure effective communication 
during the procedure(34,36).

Although post-intubation tracheostomy under 
general anesthesia was significantly faster than 
preoperative tracheostomy under local anesthesia, 
challenges arose during the intervention. In eight 
cases under general anesthesia with depolarizing 
muscle relaxants, the anesthesia team encountered 
unexpected, failed intubation in only one case, 
requiring the patient to be awakened and a 
preoperative tracheostomy to be performed under 
local anesthesia. Conversely, during preoperative 
tracheostomy under local anesthesia, the anesthesia 
team sometimes had to administer general anesthesia 
to calm an uncooperative patient for endotracheal 
intubation(14,25,27).

Barak et al. supported these findings, emphasizing 
the complexities of airway management and 
highlighting that tracheostomy under local anesthesia 
is a lifesaving procedure for selected patients in 
“cannot intubate, cannot ventilate” situations(2-4). 
Additionally, Mohan et al. and Lee et al. noted the 
challenges associated with preoperative tracheostomy 
in maxillofacial trauma, but they also pointed out that 
this approach offers better airway control. However, 
studies by Lee et al. and Kita et al. presented differing 
views on the effectiveness of this approach(31,34).

Despite these procedural differences, patient 
outcomes, including vital signs, bleeding, pain 
scores, pain management, PACU time, ventilation 
weaning, tracheostomy tube removal, and length of 
stay, showed no significant differences between the 
groups. This reflected the efficiency and effectiveness 



J Med Assoc Thai  |  Volume 108  No. 11  |  NOVEMBER 2025 943

of collaboration among surgical, anesthesia, and 
nursing teams. Barak et al. discussed algorithms for 
airway management, underscoring the importance of 
a systematic approach and supporting evidence-based 
recommendations(4).

As a result, the hypothesis that preoperative 
tracheostomy under local anesthesia results in better 
patient outcomes and fewer complications than post-
intubation tracheostomy under general anesthesia was 
clinically, but not statistically significant(31).

Limitation
It is crucial to acknowledge certain limitations 

of the present study. Firstly, the retrospective 
design inherently limits causal inference. Unlike 
randomized controlled trials, retrospective studies 
are observational and can only establish associations 
rather than causality. This limitation means that the 
findings must be interpreted with caution, as they 
do not prove a direct cause-and-effect relationship 
between the interventions and outcomes observed. 
Future research using a randomized controlled 
trial design would be more robust in establishing 
causality and determining the efficacy of the different 
approaches to tracheostomy timing in patients with 
Le Fort fractures.

Secondly, the present study was conducted at a 
single center, which may limit the generalizability 
of the results to other settings. Single-center studies 
can introduce biases related to specific institutional 
practices, patient populations, and healthcare provider 
expertise. The findings might not be applicable to 
different hospitals, regions, or healthcare systems 
with varying protocols and resources. Multi-center 
studies involving diverse populations and settings 
would be beneficial to confirm the generalizability 
of the results and to ensure that the findings are 
applicable across a broader spectrum of clinical 
environments.

Thirdly, despite rigorous data collection efforts, 
there remains a potential for selection bias. Selection 
bias could occur if the patients included in the study 
are not representative of the broader population of 
individuals with Le Fort fractures. Factors such as the 
severity of the fractures, comorbid conditions, and the 
specific criteria for performing tracheostomy could 
influence the study population, thereby affecting the 
outcomes. Although measures were taken to ensure 
comprehensive data collection and coding, the non-
random allocation of patients into study groups may 
have introduced biases that could impact the study’s 
findings. Future studies should aim to use randomized 

patient selection and allocation methods to minimize 
selection bias and provide a more accurate assessment 
of the interventions’ effectiveness.

Addressing these limitations in future research 
will enhance the validity and reliability of the 
findings, contributing to a more comprehensive 
understanding of the optimal timing and techniques 
for tracheostomy in patients with Le Fort fractures.

Suggestions for future study
Future research should aim to address the 

limitations identified in the present study. Additionally, 
it should include long-term follow-up to assess the 
outcomes of different tracheostomy timing approaches 
beyond the immediate postoperative period. Long-
term data would provide valuable insights into the 
sustained effects, potential complications, and overall 
impact on patient quality of life.

Exploring additional variables that may influence 
outcomes, such as the severity of the fractures, patient 
comorbidities, and specific surgical techniques, 
could further refine the understanding of optimal 
tracheostomy timing. Investigating these factors 
systematically would contribute to personalized and 
evidence-based clinical decision-making.

Lastly, qualitative studies exploring patient and 
healthcare provider perspectives on tracheostomy 
timing could provide a holistic view of the decision-
making process and identify potential areas for 
improvement in clinical practice. Understanding the 
experiences and preferences of patients and clinicians 
can guide the development of patient-centered care 
protocols and enhance the overall management of 
Le Fort fractures.

Conclusion
Le Fort fractures pose significant challenges 

for airway management, requiring meticulous 
coordination among surgical, anesthesia, and nursing 
teams. The debate over the optimal timing and 
approach for tracheostomy—whether preoperative 
under local anesthesia or post-intubation under 
general anesthesia—remains unresolved. The present 
study seeks to fill the gap in literature by comparing 
these two methods, hypothesizing that preoperative 
tracheostomy under local anesthesia yields 
better outcomes. Through a detailed comparative 
analysis, the study aims to provide evidence-based 
recommendations, enhancing clinical decision-
making and improving patient care in cases of Le 
Fort fractures.
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What is already known about this topic?
Le Fort fractures, particularly types II and III, 

present complex challenges in airway management 
due to facial trauma, swelling, bleeding, and structural 
instability. These fractures make intubation and 
ventilation difficult, necessitating a well-coordinated 
approach between surgical, anesthesia, and nursing 
teams. The optimal timing for tracheostomy in 
these patients is a topic of debate. Historically, 
clinicians favored preoperative tracheostomy under 
local anesthesia, which allows for airway control 
before surgery. However, more recent practices 
include post-intubation tracheostomy under general 
anesthesia. Each approach has its benefits and 
risks, with anesthesiologists often advocating for 
preoperative tracheostomy to secure the airway before 
complications arise, while surgeons may prefer post-
intubation tracheostomy to avoid early intervention. 
Despite the importance of timely airway management, 
comprehensive comparative studies examining the 
outcomes of these different tracheostomy timings 
in patients with Le Fort fractures are limited, and no 
consensus exists on the best approach.

What does this study add?
This study provides a systematic comparative 

analysis of preoperative tracheostomy under local 
anesthesia versus post-intubation tracheostomy 
under general anesthesia in patients with Le Fort 
II-III fractures. It highlights that preoperative 
tracheostomy, though taking longer, results in better 
patient outcomes and fewer complications compared 
to the post-intubation approach. The findings 
support a more favorable outcome for preoperative 
tracheostomy, enhancing clinical decision-making 
by providing evidence-based recommendations for 
optimizing airway management in these patients. 
This study contributes significantly to filling the gap 
in literature, offering insights into the most effective 
tracheostomy timing for improving patient safety and 
reducing complications.
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