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Clinical application of fiberoptic bronchoscopy guided awake 
tracheal intubation in removal of internal fixation for cervical 
spine fracture: Case report
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Abstract

Background and objectives: When planning the management of a 
predicted difficult airway, it is important to determine which strategy 
will be followed. Using fiberoptic bronchoscopy is a major option in 
scenarios with factors suggesting difficult airway access. It is also in-
dicated in rescue situations, when there is tracheal intubation failure 
with direct laryngoscopy. The purpose of this report is to demonstrate 
the efficacy of using fiberoptic bronchoscopy as the preferred device 
for patients after cervical spine fracture surgery with almost no neck 
mobility and difficult airways.

Case report: An 47 year-old female patient, 168 cm, 65 kg, ASA 
Physical Status II, Mallampati IV classification, was scheduled for in-
ternal fixation removal surgery for cervical spine fractures. Although 
the patient had a difficult airway, she showed no signs of respiratory 
failure or airway obstruction. After entering the room, provide oxygen 
through a nasal catheter with a flow rate of 2 L/min. After establish-
ing a venous pathway and monitoring, intravenous infusion of dexme-
detomidine with a load of 0.5 ug/kg was completed within 10 minutes. 
During airway preparation, always maintain the patient’s autonomous 
breathing. The anesthesiologist performed a transcricoid puncture on 
the patient and injected 3 mL of 2% lidocaine solution into the trache-
al cavity. The whole mouth was sprayed with 2% lidocaine under the 
guidance of fiberoptic bronchoscope. An armored tube with a guide 
wire inside was used for tracheal intubation, performed on the first 
attempt with appropriate glottis visualization.

Conclusion: The fiberoptic bronchoscope occupies a prominent 
position in cases in which access to the airway is difficult. Fiberoptic 
bronchoscope guidance in awake endotracheal intubation for patients 
with difficult airway has the advantages of rapid, accurate, safe, high 
success rate and little damage. This can provide a new and effective 
method for the difficult airway management of these patients.
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Background

Difficult airways usually put patients at risk during induction 
of general anesthesia [1], which may lead to a high proportion 
of airway related complications and mortality [2,3]. If conven-
tional intubation is performed for patients with limited head 
movement after cervical spine fracture internal fixation, the 
position of the catheter front end can only be adjusted by mov-
ing or rotating the catheter, which may take a long time. Such 
patients are prone to intubation failure or even ventilation dif-
ficulties after conventional anesthesia induction. The mask ven-
tilation we commonly use can provide patients with necessary 
oxygen supply. If the mask ventilation is difficult, it will endan-
ger patients’ lives. In addition, the limited amplitude of head 
retroversion and epiglottis ptosis will make the airway between 
oropharynx and trachea appear “S” shape. If a catheter with a 
similar inner diameter to the trachea is used for blind intuba-
tion, the front end of the catheter will be difficult to align with 
the larynx or slide into the esophagus when exiting the cath-
eter core and rotating and pushing the catheter. This not only 
reduces the success rate of intubation, but also easily causes 
complications, such as local injury, bleeding, cough, laryngeal 
edema, bronchospasm and postoperative hoarseness. During 
anesthesia, the management of difficult airways has been chal-
lenging and related to the safety and quality of anesthesia [4]. 
Many serious anesthesia related complications are caused by 
improper airway management. Awake endotracheal intubation 
guided by fiberoptic bronchoscope is a safe and effective meth-
od to manage difficult airways. However, patients must experi-
ence intolerable pain when undergoing intubation while fully 
awake. Ovassapian believed that conscious sedation could part-
ly improve their tolerability, though he stressed the importance 
to avoid respiratory depression whenever possible during endo-
tracheal intubation, as it would be directly linked with the safe-
ty of anesthesia [5]. At the same time, for patients with a history 
of cervical spine fracture, preventing severe cough is helpful to 
reduce the risk of further cervical spine injury [6]. Increasing 
the dose of sedatives can undoubtedly improve the tolerance 
of endotracheal intubation, but it also greatly increases the risk 
of excessive sedation and respiratory depression. In addition, 
although conscious sedation is important for intubation toler-
ance, the dose recommended in some studies is still insufficient 
to produce a depth of anesthesia that eliminates airway reactiv-
ity after intubation. Therefore, the main method to avoid cough 
reaction during awake tracheal intubation should be adequate 
airway surface anesthesia. The main purpose of conscious se-
dation is to eliminate or reduce the discomfort during airway 
surface anesthesia and intubation.

We introduce a case to observe the effect of intraoral awake 
intubation with fiberoptic bronchoscope in patients after cer-
vical fracture internal fixation. To the best of our knowledge, 
this study is the first to report the perioperative airway man-
agement of a patient with a history of cervical fracture internal 
fixation surgery combined with difficult airway.

Case presentation

A 47 year old woman with a Body Mass Index (BMI) of 23.03 
kg/m2 was planned to undergo removal of cervical internal fixa-
tion under general anesthesia with endotracheal intubation. 
The patient fell from a high place 17 months ago, resulting in 

comminuted fractures of C3 and C4 vertebral bodies, and un-
derwent open reduction and internal fixation in our hospital 
(Figure 1). Airway examination revealed a short neck, Mal-
lampati IV classification due to limited cervical and mandibu-
lar mobility. The patient was scheduled for elective surgery on 
September 11, 2023. After general anesthesia induction, the 
operation was suspended due to failure of conventional intu-
bation. So on September 15, 2023, it was planned to undergo 
elective surgery again.

We choose to perform fiberoptic bronchoscope guided en-
dotracheal intubation after sedation and surface anesthesia to 
maintain the patient’s spontaneous breathing to avoid hypox-
ia. After the patient entered the room, the venous access was 
opened and the nasal catheter was given for oxygen inhalation, 
electrocardiogram, blood pressure and blood oxygen saturation 
(SpO2) were monitored, and the left radial artery puncture pres-
sure was measured under local anesthesia. Patients were given 
intravenous dexmedetomidine 0.5 μg/kg pump injection for 10 
min. Then the patient was given lidocaine aerosol (tachyptol) 
to spray the throat twice every 5 min. After the puncture of cri-
cothyroid membrane, 3 ml of 2% lidocaine was given, and then 
the endotracheal intubation was guided by fibro bronchoscope. 
Before intubation, tetra Caine mucilage was applied to the en-
dotracheal tube (ID7.0 reinforced tube). Before intubation, a 
fiberoptic bronchoscope was inserted into the endotracheal 
tube. When the fibro bronchoscope crossed the epiglottis to 
expose the glottis, the patient was given 3 ml of 2% lidocaine 
for glottic surface anesthesia within the field of view of the fi-
bro bronchoscop. The patient was instructed to inhale deeply. 
When the glottis of the patient was open, the top of the fiber-
optic bronchoscope was sent to the place 3-5 cm away from 
the carina, and then the patient was given 2% lidocaine 3 ml 
through the fiberoptic bronchoscope for surface anesthesia of 
the main trachea. After topical anesthesia, the anesthesiologist 
pushed the catheter into the trachea, and withdrew from the 
fibro bronchoscope after determining the catheter position. 
The cuff was inflated and fixed after exiting the bronchoscope, 
and the endotracheal tube was connected to the anesthesia 
machine for oxygen inhalation. Propofol 130 mg, midazolam 2 
mg, sufentanil 20 ug and CIS atracurium 10 mg were immedi-
ately injected intravenously. Then continue to pump propofol 
400 mg/h and remifentanil 390 ug/h for anesthesia mainte-
nance. After the patient’s spontaneous breathing disappeared, 
the anesthesia machine was used to control breathing. After 1.2 
hours, the operation was successfully completed. The tracheal 
tube was removed after the patient was awake. The patient was 
transferred to the anesthesia recovery room and returned to 
the ward without abnormality after 30 min of observation.

Discussion

For anticipated difficult airways, preserving autonomous 
breathing intubation is crucial for difficult airway intubation [7]. 
Previous studies have shown that traditional laryngoscopes and 
light sticks cannot completely solve difficult airway problems 
[8]. Fiberoptic bronchoscopy guided conscious tracheal intu-
bation is a safe method to avoid difficulties in ventilation and 
intubation after the use of general anesthesia drugs [9]. Dur-
ing fiberoptic bronchoscopy intubation, the display is clear, the 
intubation is accurate, and the success rate is high. However, in 
a conscious state, intubation stimulation can cause patients to 
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Figure 1: Preoperative cervical X-ray showing the patient’s cervical 
internal fixation status.

Figure 2: The Mallampati classification of the patient was found 
to be class IV, indicative of difficult intubation and airway manage-
ment.

Figure 3: Image display of tracheal surface anesthesia during the 
puncture of cricothyroid membrane surgery.

Figure 4: Image showing the bronchoscope being introduced 
through the oral cavity.

cough, suffocate, have spasms in the throat and bronchi, fluc-
tuate circulation, and even cause severe arrhythmia or cardiac 
arrest [10]. Therefore, a good surface anesthesia effect is the 
key to ensuring the success of conscious tracheal intubation 
guided by fiberoptic bronchoscopy. Studies have shown that 
intravenous infusion of drugs such as dexmedetomidine before 
conscious intubation can effectively suppress adverse reactions 
during tracheal intubation in patients [11]. The patients in this 
study had a history of cervical spine fracture internal fixation 
surgery. The patient’s head and neck cannot be rotated, bent, 
or extended. In addition, the patient’s neck was flexed forward 
and his mouth was limited due to the internal fixation surgery. 
Mallampati grade IV of this patient is also noteworthy [12]. In 
this case, an experienced anesthesiologist performed awake 
endotracheal intubation on the patient.

In this study, dexmedetomidine was given by syringe pump 
to relieve the anxiety of patients. In order to maximize the suc-
cess rate of awake endotracheal intubation with the minimum 
amount of sedative drugs, the upper airway must be fully sur-
face anesthetized. Some researchers reported the use of cus-
tomized nebulizers to spray the oropharyngeal airway, which 
provided effective local airway anesthesia and optimized pa-
tient comfort [13]. Therefore, we used a sprayer to perform 
tracheal surface anesthesia, and percutaneous injection of 2% 
lidocaine from the middle line of the cricothyroid membrane 
to the trachea cavity. In addition, the root of tongue, orophar-
ynx, hypopharynx and pharyngeal structures were surface 
anesthetized with 2% lidocaine by using a fibrobronchoscope 
visualization method. After satisfactory superficial anesthesia, 
awake endotracheal intubation was performed using a fiberop-
tic bronchoscope. Due to the good cooperation of the patients, 
the clinical effect of intubation was satisfactory. It was found 
that patients undergoing surgery were more likely to recover 
from total intravenous anesthesia with propofol and dexme-
detomidine than from inhalation anesthesia [14]. Intraopera-
tively, we avoided the use of volatile anesthetics because of the 
risk of malignant hyperthermia, which occurs in genetically sus-
ceptible individuals with a high metabolic response to potent 
inhaled anesthetics or succinylcholine [15]. In this case, total in-
travenous anesthesia was used to induce and maintain, and the 
anesthetic dose was strictly calculated and actively adjusted ac-
cording to the depth of anesthesia. The patient woke up 5 min-
utes after operation and stayed in PACU for 30 minutes. Unfor-
tunately, we had no access to sugammadex, so instead, we used 
neostigmine for muscle relaxant reversal. Studies have shown 
that administering sugammadex according to a patient’s ideal 
body weight leads to faster reversal and is independent of re-
lapse. A previous study supports dosing sugammadex according 
to ideal body weight regardless of the depth of neuromuscular 
blockage or type of neuromuscular blocker [16]. We speculate 
that the use of sugammadex could reduce the PACU time. It has 
been reported that adding midazolam or propofol before awake 
tracheal intubation may have a better amnestic effect [17,18]. 
These drugs were not used in this study because we wanted to 
ensure safety and patients were fully awake so that we could 
determine the sedative effect of dexmedetomidine during 
awake tracheal intubation. Although the patient was aware of 
intubation, this study showed that she was satisfied with the 
whole anesthesia process and had no other adverse reactions. 
In addition, because the dose range of dexmedetomidine used 
in this study is only for clinical reference, further studies based 
on larger samples are needed to determine the optimal value 
of awake intubation.
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Conclusion

In this paper, we discuss the successful application of fiberop-
tic bronchoscope guided awake intubation in surgical patients 
with limited cervical mobility and difficult airway. This approach 
should be considered for patients with similar conditions.
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