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ABSTRACT

Introduction: Awake Fiberoptic Intubation (AFOI) is the preferred
intubation technique in cases of anticipated difficult airway or
unstable cervical spine injury. The patient will not be comfortable
if it is performed without the appropriate sedative. AFOI achieves
a better safety profile and a higher success rate due to preserved
muscle tone and minimal risk of desaturation.

Aim: To compare the effects of fentanyl and dexmedetomidine
on haemodynamic changes and intubating conditions during
AFOI in patients scheduled for elective cervical spine surgery.

Materials and Methods: In this prospective interventional
study conducted at Fortis Hospitals, Bengaluru, Karnataka,
India, 84 patients aged 18 to 60 years with American Society
of Anaesthesiologists (ASA) grade | or Il, scheduled for elective
cervical spine surgery requiring AFOI, were randomly assigned
to two groups. Group A received dexmedetomidine at a dose of
1 pg/kg intravenously over 10 minutes, while Group B received
fentanyl at a dose of 2 pg/kg intravenously over 10 minutes.
Sedation levels were assessed using the Ramsay Sedation Score
(RSS), and intubation was performed when the score reached
2 or higher. Intubation conditions were evaluated based on the
cough score during bronchoscopy and the postintubation score.

Statistical analysis, including appropriate tests such as t-tests
or Chi-square tests, was conducted to assess differences in
changes in pulse rate, Mean Arterial Pressure (MAP), and oxygen
saturation during AFOI between the two groups and to evaluate
the occurrence and significance of any adverse effects.

Results: The mean age of the patients was 41.12+3.73 years
in Group A and 40.21+3.03 years in Group B. Group A showed
superior RSSs compared to Group B. Additionally, Group A
demonstrated more favourable cough and postintubation
scores in comparison to Group B. During the intubation and
postintubation phases, Group B experienced a notable increase
in pulse rate and MAP, whereas these haemodynamic parameters
remained stable in Group A. Furthermore, Group A exhibited no
significant desaturation events in contrast to Group B.

Conclusion: Dexmedetomidine proved to be more effective
than fentanyl for AFOI, providing superior intubating conditions
by ensuring better patient comfort, which was assessed and
confirmed through favourable scores on RSS (score of 2),
cough score (score of 1), and postintubation score (score of 1).
These advantages make dexmedetomidine the preferred choice
for AFOI, offering a more favourable balance of sedation,
haemodynamic stability and oxygenation.
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INTRODUCTION

The AFOI has become increasingly favoured for intubating patients
with anticipated difficult airways, particularly in cases of unstable
cervical spine injuries. Unlike conventional laryngoscopy, which can
pose significant risks due to neck movement, AFOI offers a safer
alternative. It maintains muscle tone, prevents airway collapse and
allows the patient to breathe spontaneously, thereby reducing the risk
of airway obstruction and minimising the likelihood of desaturation [1].

Undergoing AFOI without proper sedation can be an uncomfortable
and unpleasant experience for the patient. For a smooth AFQI, the
patient should be comfortable, co-operative, sedated and able to
maintain a patent airway. An ideal sedative agent should provide
these conditions along with stable haemodynamics and attenuated
airway reflexes, along with antitussive effects. There has been
extensive research to find such an ideal agent. Various drugs and
their combinations have been used, including benzodiazepines,
propofol, opioids, a2 agonists and ketamine [2]. Benzodiazepines,
propofol and opiocids are the most common drugs used for
procedural sedation. However, these drugs can cause respiratory
depression and loss of upper airway tone, especially with larger
doses, which can be disastrous in the case of a difficult airway [2].
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Fentanyl is widely used for procedural sedation at doses ranging
from 1-2 pg/kg. It offers mild sedation and analgesia while
maintaining stable haemodynamics, making it suitable for AFOI.
However, it can cause adverse effects such as nausea, vomiting
and respiratory depression. Administering a larger bolus dose may
lead to chest wall rigidity, complicating airway management during
procedures [2].

Dexmedetomidine has several properties, including anxiolysis,
analgesia and sedation with minimal respiratory depression [3],
making it close to an ideal agent for AFOI [4-6]. However, it can
cause hypotension and bradycardia. The recommended dosage is
a 1 pg/kg infusion over 10-15 minutes for the loading dose, followed
by a 0.2-0.7 pg/kg/hr infusion for maintenance [3].

Present study investigated dexmedetomidine and fentanyl in
AFOI due to their promising profiles, with dexmedetomidine
offering minimal respiratory depression and fentanyl providing
mild sedation and analgesia. This study aimed to investigate the
effects of dexmedetomidine and fentanyl on intubating conditions
and haemodynamic changes during AFOI in patients scheduled for
elective cervical spine surgeries.
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MATERIALS AND METHODS

A prospective interventional study was conducted at Fortis Hospitals,
Bengaluru, Karnataka, India, over a one-year period from January
2021 to January 2022. Institutional Ethical Committee (IEC) approval
(No. IEC/002/2021 dated 15/01/2021) and informed written consent
from participants were obtained.

Inclusion criteria: 84 patients aged 18 to 60 years with ASA
physical status | and Il, who were scheduled for elective cervical
spine surgery were included in the study.

Exclusion criteria: Patients with any allergies to the study drugs,
poor lung compliance, pregnancy, or significant cardiac disease were
excluded from the study.

Sample size: Based on a study conducted by Eldemrdash A et al.,
the sample size was estimated to be 11 in each group to obtain a
significant difference in the post-intubation score at 80% power and
a 95% confidence interval [7]. To reduce sample error and attrition,
present study included 42 patients in each group, as there was no
upper limit for sample size.

Study Procedure

Group A received an intravenous infusion of dexmedetomidine at
a dosage of 1 pg/kg over 10 minutes, while Group B received an
infusion of fentanyl at a dosage of 2 pg/kg over the same duration
[7]. Prior to surgery, patients underwent preanaesthetic evaluation,
during which the procedure was explained to them. Routine blood
investigations were conducted and patients adhered to fasting
guidelines by refraining from oral intake. Additionally, all patients
received 0.5 mg of Tab Alprazolam the night before surgery. Standard
ASA monitors, including ECG, non invasive blood pressure, and
pulse oximetry, were connected, and baseline data were recorded
in the operating room. Using an 18 G cannula, intravenous access
was established. Glycopyrrolate (0.2 mg) was administered
intravenously. A glossopharyngeal nerve block was performed at
the base of the anterior tonsillar pillar using 2.5 mL of 2% lignocaine.
A superior laryngeal nerve block was administered with 2.5 mL of
2% lignocaine on each side. Depending on the assigned group, the
test drug was given as an intravenous infusion over 10 minutes:
Group A received dexmedetomidine 1 pg/kg in 100 mL normal
saline, while Group B received fentanyl 2 ug/kg in 100 mL normal
saline. Sedation was evaluated using RSS at the conclusion of the
drug infusion [6]. AFOI was performed by an experienced senior
neuroanaesthesiologist. When the RSS was two or higher, a flexible
Fiberoptic Bronchoscope (FOB) (adult 5 mm) preloaded with a
reinforced endotracheal tube was introduced orally. When the vocal
cords were visualised, 5 mL of 2% lignocaine was sprayed over the
cords from the injection port of the fiberoptic and the endotracheal
tube was pushed down the cords while the FOB was withdrawn.

Assessment: The cough score during bronchoscopy and the
postintubation score [7] following the successful insertion of
the endotracheal tube into the trachea were used to assess the
intubating conditions. The patient was positioned and given general
anaesthesia with 2 mg/kg of Propofol and 0.1 mg/kg of vecuronium
following intubation. Pulse rate and Mean Arterial Blood Pressure
(MAP) were recorded at baseline, at five minutes and ten minutes
after the start of drug infusion, at the time of intubation and five
minutes postintubation. Saturation was monitored throughout the
procedure. RSS levels, cough scores and postintubation scores
were used to assess patient responses [Table/Fig-1].

Postintubation

S. No. RSS Cough score score

Anxious, agitated or

! restless No cough Co-operative
2 Co-operative, oriented Slight cough (no more than | Minimal
2 coughs in sequence) resistance

www.jcdr.net

Sedated but responds
to commands

Moderate cough (3-5
coughs in sequence)

Severe
resistance

Asleep, brisk glabellar
reflex, responds to loud
noise

four=severe cough (more
than five coughs in
sequence)

Asleep, sluggish
5 glabellar reflex or
responds to loud noise

Asleep with no
6 response to a painful
stimulus

[Table/Fig-1]: RSS levels, cough scores and postintubation scores to assess

patient responses.

STATISTICAL ANALYSIS

All the data were entered into a Microsoft Excel sheet. Statistical
analysis was conducted using Statistical Package for the Social
Sciences (SPSS) version 22.0 software. Continuous variables were
expressed as the mean with standard deviation and categorical data
were presented in frequencies and proportions. The Independent
t-test and Chi-square test were used to compare quantitative and
qualitative variables, respectively. A p-value of <0.05 was considered
significant.

RESULTS

A total of 84 patients were included in the study and divided into two
groups of 42 each. They were comparable in terms of demographic
data such as age, sex, weight, and ASA physical status [Table/
Fig-2]. A Chi-square test was used to analyse the data, and the
results showed that there was no statistically significant difference
in the distribution between these groups.

Variables Group A (n=42) | Group B (n=42) p-value

| 37 39

ASA-PS 0.457
I 5 3
Male 26 28

Sex 0.648
Female 16 14

Mean+=SD Mean+=SD
Age (years) 41.12+£3.73 40.21+3.03 0.226
Weight (kg) 60.9+3.36 60.4+1.85 0.40

[Table/Fig-2]: Demographic profile.

The difference in RSS, cough score, and postintubation score
between Group A and Group B was statistically significant according
to the Chi-square test (p-value <0.001) [Table/Fig-3]. There was
no significant desaturation in Group A when compared to Group B.
The saturation at intubation in Group A was 97.02+1.76, while in
Group B it was 93.52+1.17. An independent t-test indicated that
this difference was statistically highly significant (p-value <0.001)
[Table/Fig-4].

Group A Group B
Variables n (%) n (%) x2 p-value
2 7 (16.67) 36 (85.71)
RSS 3 33 (78.57) 6 (14.29) 40.25 | 0.0001
4 2 (4.76) 0
1 1(2.4) 0
2 36 (85.7) 5(11.9)
Cough score 48.939 | 0.0001
3 5(11.9) 35 (83.3)
4 0 2 (4.76)
Postintubation 1 30(71.4) 3(7.14) 36.385 | 0.0001
score 2 12 (28.6) 39 (92.86)

[Table/Fig-3]: Variables to assess sedation and intubating conditions.

In Group B, there was a significant increase in pulse rate at intubation
and five minutes postintubation, while in Group A, there was no
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Group A Group B
SpO, Mean+SD Mean+SD p-value
Baseline 98.64+0.48 98.67+0.48 0.821
Intubation 97.02+1.76 93.52+1.17 <0.001

[Table/Fig-4]: Mean SpO, Comparison between two groups at different intervals.

significant change in pulse rate at intubation and five minutes
post-intubation [Table/Fig-5]. The difference was statistically highly
significant (p-value <0.001) according to the independent t-test.
Clinically significant bradycardia was not observed in either group.
Compared to Group A, Group B exhibited a substantial rise in MAP at
intubation and five minutes postintubation [Table/Fig-6]. The statistical
significance of this difference was considerable (p-value <0.001).

Group A Group B
Heart rate Mean+SD Mean+SD p-value
Baseline 80.62+5.8 80.81+4.73 0.869
5 mins 77.24+5.42 79.38+4.98 0.063
10 mins 73.98+6.07 77.67+5.07 0.003
Intubation 82.29+7.4 102.62+4.1 <0.001
5 min after intubation 74.98+7.28 99.6+4.01 <0.001

[Table/Fig-5]: Mean heart rate comparison between two groups at different intervals.

Group A Group B
MAP Mean+SD Mean+SD p-value
Baseline 89.17+2.79 89.71+3.5 0.43
5 mins 87.24+2.28 87.6+£3.6 0.588
10 mins 86.29+2.56 85.83+3.56 0.506
Intubation 91.71+4.94 108.26+2.73 <0.001
5 mins after 87.45:+4.26 105.48+2.73 <0.001
intubation
DISCUSSION

Advances in airway management, including improved laryngoscopes,
video laryngoscopes and FOB have enabled anaesthesiologists to
secure challenging airways using less invasive methods. In cases
where a difficult airway is predicted, awake FOB-guided intubation
is considered the gold standard for airway management. Both the
patient and the anesthesiologist often find it extremely uncomfortable
to perform AFOl on a conscious patient. During AFOI, several
medications have been utilised to sedate the patient, maintain
spontaneous breathing and keep them calm [2]. Selective a2 agonist
dexmedetomidine causes arousability, specific respiratory-sparing
effects, haemodynamic stability, analgesia, sedation and amnesia
[8-10]. Under difficult airway conditions, it has been employed as
an excellent sedative for AFOI [11]. Fentanyl induces sedation,
haemodynamic stability and analgesia, which are helpful in AFOI;
however, it also has the potential to cause vomiting, nausea, chest
wall rigidity and respiratory depression as adverse effects [12,13].

This study examined the effects of dexmedetomidine and fentanyl
on AFOI. The following metrics were measured and compared:
SpO,, pulse rate, MAP, cough score, postintubation score and
RSS. Based on institutional practice, suggested dosages and
several investigations on AFOI, the dosages of fentanyl (2 ug/kg)
and dexmedetomidine (1 ug/kg) were determined [11-13].

In this study, the dexmedetomidine group exhibited a better RSS,
indicating superior sedation and anxiolysis compared to the fentanyl
group. This finding aligns with the study by Boyd BC and Sutter
SJ regarding the safety of dexmedetomidine for sedation during
presurgical instrumentation and insertion in patients with difficult
airways due to severe odontogenic cervicofacial infections. They
reported that dexmedetomidine provided safe and effective sedation
and anxiolysis [14,15].
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In this study, a cough score of two or less was achieved in 37
patients in Group A, compared to only five patients in Group B.
Additionally, a postintubation score of one was reached in 30
patients in Group A, while only three patients in Group B achieved
this score. These results are consistent with the findings of Chu
KS et al., who observed better tolerance of endotracheal intubation
in the dexmedetomidine group compared to the fentanyl group
[16]. Similarly, Mondal S et al., found that dexmedetomidine was
more effective than fentanyl in terms of intubation conditions and
the incidence of desaturation during AFOI [13]. Yadav U et al., also
concluded that dexmedetomidine-midazolam infusion provided
better endurance and more stable haemodynamics than fentanyl-
midazolam infusion for AFOI [17].

In Group B, there was a significant change in pulse rate and
MAP from baseline to postintubation, while Group A showed no
significant changes. Notably, in Group A, the pulse rate decreased
postintubation compared to baseline. This can be attributed to
dexmedetomidine’s reduction in centrally mediated sympathetic
tone and an increase in vagal activity. Peden CJ et al., observed
bradycardia and sinus arrest in young volunteers following
dexmedetomidine bolus and infusion [18].

In present study, the use of glycopyrrolate for its antisialogogue
effect may have mitigated dexmedetomidine’s impact on heart rate.
Alfieri A et al., found that dexmedetomidine could be a beneficial
drug for awake intubation, reducing patient discomfort without
significantly affecting respiratory function and having minimal impact
on the cardiovascular system [19].

Similarly, Tang ZH et al., reported that dexmedetomidine provided
stable haemodynamics during AFOI compared to remifentanil [20].
Verma AK et al., reached the same conclusion when comparing
dexmedetomidine with a fentanyl-ketamine combination [21]. These
findings support the results of present study.

Significant desaturation events were not observed in the
dexmedetomidine group. All these results correlate with studies
conducted by Tsai CJ et al.,, Hassan ME et al., and Sonsale AR
and Kale J where dexmedetomidine provided better intubating
conditions while preserving a patent airway [22-24].

Limitation(s)

A limitation of present study was the administration of a fixed dose
of the drug for all cases without titration. Further studies are needed
to determine the optimal dosage of dexmedetomidine alone or in
combination with fentanyl for AFOI [25].

CONCLUSION(S)

This comparative study evaluated the efficacy of dexmedetomidine
and fentanyl for conscious sedation in patients undergoing AFOL.
The results showed that dexmedetomidine provided superior
sedation and intubation conditions compared to fentanyl. Patients
receiving dexmedetomidine had significantly better RSS, cough
scores and postintubation scores. Dexmedetomidine resulted
in less desaturation and more stable haemodynamic parameters
compared to fentanyl. Overall, dexmedetomidine appeared to be a
more effective and safer choice for conscious sedation in AFOI.
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