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Comparison between dexmedetomidine and fentanyl on
intubation conditions during awake fiberoptic bronchoscopy:
A randomized double-blind prospective study
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Abstract

Background and Aims: Various drugs are used for providing favorable intubation conditions during awake fiberoptic
intubation (AFOI). However, most of them cause respiratory depression and airway obstruction leading to hypoxemia.The aim
of this study was to compare intubation conditions, and incidence of desaturation between dexmedetomidine and fentanyl
group during AFOL

Material and Methods: This randomized double-blind prospective study was conducted on a total of 60 patients scheduled for
elective laparotomies who were randomly allocated into two groups: Group A received dexmedetomidine 1 mcg/kg and Group
B received fentanyl 2 mcg/kg over 10 min. Patients in both groups received glycopyrrolate 0.2 mg intravenous, nebulization
with 2% lidocaine 4 ml over 20 min and 10% lidocaine spray before undergoing AFOI. Adequacy of intubation condition was
evaluated by cough score and post-intubation score. Incidence of desaturation, hemodynamic changes and sedation using
Ramsay sedation scale (RSS) were noted and compared between two groups.

Results: Cough Score (1-4), post-intubation Score (1-3) and RSS (1-6) were significantly favorable (P < 0.0001) along with
minimum hemodynamic responses to intubation (P < 0.05) and less oxygen desaturation (P < 0.0001) in Group A than Group B.
Conclusion: Dexmedetomidine is more effective than fentanyl in producing better intubation conditions, sedation along with
hemodynamic stability and less desaturation during AFOL.
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Introduction

Awake fiberoptic intubation (AFOI) is recommended for
patients with anticipated difficult airway, failed intubation,
unstable cervical spine injury where optimum positioning
for laryngoscopy is difficult to achieve. It is essential to
prepare patients prior to AFOI. The preparation includes
obtundation of airway reflexes, adequate sedation, anxiolysis
along with preservation of a patent airway and adequate
ventilation.
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Currently benzodiazepines, opioids, propofol are used alone
or in combination for this purpose.l'"? Midazolam produces
amnesia and makes patient comfortable. Propofol has rapid
onset and offset of action with profound amnesia. Opioids
such as fentanyl and remifentanil are helpful for attenuating
hemodynamic response and discomfort during passage of the
bronchoscope through vocal cords. However, all of them are
respiratory depressants. Though the combination of these drugs
may provide better intubation conditions, however the incidence
of hypoxemia is high.?* In difficult airway scenarios, which may
lead to cannot intubate, cannot ventilate situation, hypoxemia
1s to be avoided as it can lead to fatal consequences. Propofol
in high dose may cause apnea and loss of tone of upper airway
producing difficulty during the negotiation of the bronchoscope
beyond epiglottis.’®! Hence there is a search of an ideal agent
for conscious sedation, which will ensure spontaneous ventilation
with a patent airway, adequate cooperation, smooth intubating
conditions and stable hemodynamics without respiratory
depression. In the present study, we compared dexmedetomidine
with fentanyl for conscious sedation during AFOI in adult
patients scheduled for elective abdominal surgeries. The aims
of our study were to compare between these two groups:
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Intubation condition by cough score, tolerance to intubation by
post-intubation score, hemodynamic parameters and incidence
of oxygen desaturation (SpO,) if any.

Material and Methods

After obtaining institutional ethics committee approval and
written informed consent from study subjects, this double
blinded randomized prospective study was conducted among
60 patients of either sex, aged 20-60 years, belonging to
American Society of Anesthesiologists physical status (ASA-
PS) I and I, and posted for elective abdominal surgeries.
Based on the result of previous study, we calculated the sample
size of at least eight in each group with a power of 0.9 and type
one error of 0.05. Due to availability of logistic support 30
patients were taken in each group as there is no upper limit of
sample size. Patients with pregnancy, known alcoholic or drug
abusers, allergy to the drugs involved in the study, bradycardia
(baseline HR <60 beats/min), any type of atrioventricular
block, heart failure, having significant neurological, hepatic,
renal and pulmonary disease, emergency surgeries, any
contraindication for nasal intubation like thrombocytopenia
or coagulopathies were excluded from this study. Anticipated
difficult intubation was excluded after assessment by modified

Malampatti grading (MP) and thyromental distance (TMD).
MP grade IIl and IV and TMD <6.5 cm were excluded.

Patients were allocated by computer generated
random numbers and were divided into two groups.
Group A — dexmedetomidine group (n = 30) and Group
B — fentanyl group (n = 30). Dose of study drug was
calculated according to patient’s body weight, diluted with
normal saline to make equal volume of 50 ml and enveloped
according to patient’s inclusion number. The anesthesiologist
preparing the study drug and the observer anesthesiologists
were blinded to each other. Bronchoscopy was performed by
a single anesthesiologist in all patients. The anesthesiologist

who performed AFOI and who recorded data were all blinded
to the group identities.

Patients were pre-medicated with tab alprazolam 0.5 mg night
before surgery, tab ranitidine 150 mg and tab ondansetron
4 mg on the morning 2 h before surgery. In the operating room,
intravenous line (i.v.) was secured with wide bore cannula
(18 G) and multichannel monitor was applied to record
baseline Heart rate (HR), Mean arterial pressure (MAP),
SpO, and electrocardiogram. Injection glycopyrrolate 0.2 mg
1.v. was given. Patency of both nostrils was tested and the nostril
with better patency was chosen for awake nasal fiberoptic
intubation. Topicalization of both the upper and lower
airway was accomplished by nebulization with 2% lidocaine

4 ml (80 mg) for 20 min. Xylometazoline nasal drops and
lidocaine jelly were applied to both the nostrils. Tongue and
hypopharynx were sprayed with two puffs of 10% lidocaine
(20 mg). After that dexmedetomidine (1 mcg/kg over 10 min)
and fentanyl (2 mcg/kg over 10 min) was infused according to
the subject’s inclusion number. After lubrication bronchoscope
was loaded with appropriate size cuffed polyvinyl chloride
endotracheal tube. At the end of the study drug infusion,
sedation was evaluated by Ramsay sedation scale (RSS).[”
After achieving Score =2, bronchoscopy was performed
through nasal approach. After proper placement of tube
in trachea general anesthesia was induced and surgery was
allowed to proceed.

Intubation condition was evaluated by cough score during
bronchoscopy as Score | = no cough, 2 = slight cough (no more
than two cough in sequence), 3 = moderate cough (3-5 cough
in sequence), 4 = severe cough (>5 cough in sequence).®
Tolerance to intubation was evaluated by post-intubation score
after placement of tube in the trachea as: 1 = Co-operative,
2 = minimal resistance, 3 = severe resistance.”” Level of
sedation was evaluated by Ramsay sedation score (RSS) just
after completion of infusion of study drug as: | = Anxious,
agitated or restless, 2 = cooperative, oriented and tranquil,
3 = sedated but responds to command, 4 = asleep, brisk
glabellar reflex responds to loud noise, 5 = asleep, sluggish
glabellar reflex or responds to loud noise, 6 = asleep with no
response to a painful stimulus. MAP and HR were noted
as a baseline and immediately after intubation. SpO, was
monitored throughout the procedure and lowest one was noted.
Hypotension (reduction of MAP >20% from baseline) was
treated with 1.v. fluid and/or phenylephrine 50 mcg i.v. bolus,
repeat dose after 5 min. Bradycardia (HR <60 beats/min) was
treated with atropine 0.6 mg 1.v. Oxygen desaturation (SpO,
<95% for >10 s) was treated with oxygen supplementation
either through a nasal cannula or oxygen port of bronchoscope.

Numerical data were expressed as mean with a standard
deviation and categorical data were put into tables. Statistical
analyses were carried out using the statistical package for the
social sciences 16.0 statistical software packages. Numerical
data were compared between two groups using independent
t-test and within the same group using paired t-test. Categorical
data were compared between two groups using Chi-square test.
All analysis was two tailed and P < 0.05 was considered
statistically significant.

Results

Demographic characteristics like age, weight and ASA-PS
(I/I1) were comparable between two groups [Table 1].
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Cough score <2 was considered as favorable intubation
condition, which was achieved in 28 out of 30 patients in
Group A, but only in 3 out of 30 patients in Group B. The
difference was statistically significant (P < 0.0001). Better
post-intubation score (Score 1) was found in 24 patients
of Group A and only three patients in Group B. This
difference was also statistically significant (P < 0.0001). At
the end of study drug infusion, higher RSS was achieved in
Group A (3 = 0.371) than in Group B (2.07 = 0.254)
(P < 0.0001). We observed that 26 patients of Group A
and only five patients in Group B were able to maintain
SpO, (=95%) (P < 0.0001) during the procedure.
25 patients in Group B and four patients in Group A
suffered from significant desaturation (SpO, =94%), which
was managed by administration of oxygen through the port

of the bronchoscope [Table 2].

The baseline MAF, HR and SpO, were comparable between
two groups [Table 3]. There was a rise of MAP compared
with baseline values in both groups. The increase of MAP was
minimal in Group A (P = 0.347). However, in Group B rise
of MAP was statistically significant (P < 0.0001). There was
no episode of hypotension in both groups. There was a significant
increase in HR in the post-intubation period (113 *+ 16.482
beats/min) in comparison with the baseline value (77.767 +
10.562 beats/min) in Group B (P < 0.0001). The post-
intubation HR (75 % 6.48 beats/min) decreased significantly
in comparison with baseline value (77.466 * 5.75 beats/min)
in Group A (P value 0.005). However, no patient developed
bradycardia (HR <60 beats/min) requiring atropine.

Discussion

The ASA difficult airway algorithm emphasizes on awake
intubation and tracheostomy as primary or alternate options
in difficult airway situations.!'” Now-a-days, AFOI is the
preferred method for securing a difficult airway. Various drugs
have been tried to achieve conscious sedation during AFOI.

Fentanyl is a phenylpiperidine derivative of synthetic
opioid, which provides mild sedation, analgesia along with
hemodynamic stability, which are beneficial for AFOI but
there 1s a risk of respiratory depression, nausea and vomiting
and chest wall rigidity.""'-'¥

Dexmedetomidine 1s a highly selective, centrally acting
o-2 agonist. [t acts on presynaptic o-2 receptors to
provide negative feedback causing less neurotransmitter
(norepinephrine, epinephrine) available at post-synaptic
o-1 receptors. It produces hypnosis, amnesia, analgesia,
anxiolysis, sympatholysis and antisialogogue effects all of

Table 1: Demographic data

Variables Mean = SD P value
Group A Group B
(dexmedetomidine) (fentanyl)
Age (years) 45.10+3.273 45.57+3.115 0.574
Weight (kg) 48.8+3.652 48.73+3.523  0.943
ASA-PS (I/1I) 24/6 25/5 0.739

SD = Standard deviation, ASA-PS = American society of anesthesiologist physical status

Table 2: Cough score, post-intubation score, sedation
score, SpO,

Intubation and Group A Group B Pvalue
postintubation parameters

Cough score <2 28 3 <0.0001
Cough score =3 2 27 <0.0001
Post-intubation score 1 24 3 <0.0001
Post-intubation score =2 6 27 <0.0001
Ramsay sedation scale (RSS) 3+0.371 2.07+0.254 <0.0001
SpO, =94% 4 25 <0.0001
SpO, =95% 26 5 <0.0001

SpO, = Oxygen saturation

Table 3: Baseline and post-intubation MAB baseline and
post-intubation HR

Hemodynamic Group A Group B P value
parameters (dexmedetomidine (fentanyl
group) group)
Baseline MAP 94.43+6.668 94.23+4.904 0.895
(mean=*SD)
(mm of Hg)
Post-intubation 95.03+4.83 114.17+11.2
MAP (mean=SD)
(mm of Hg)
P value 0.347 <0.0001
Baseline HR 77.466+5.75 77.767+10.562 0.892
(mean+SD)
(beats/min)
Post-intubation 75+6.48 113+16.482
HR (mean=SD)
(beats/min)
P value 0.005 <0.0001

SD = Standard deviation, MAP = Mean arterial pressure, HR = Heart rate

which are desirable during AFOL™ Dexmedetomidine
induces sedation involving activation of endogenous sleep
promoting pathway through the post-synaptic 0(-2 receptors in
the locus ceruleus, which modulates wakefulness. The major
advantages of dexmedetomidine infusion during AFOI are
a unique form of sedation where patients remain sleepy, but
are easily aroused, cooperative with minimum respiratory
impairment. The feasibility of dexmedetomidine has been
recently studied either as a sole sedative agent or as an adjuvant

during AFQOL.[1>16]

We compared dexmedetomidine 1 mcg/kg (Group A) with
fentanyl 2 mcg/kg (Group B) and found more favorable
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intubation conditions and better tolerance to intubation in
dexmedetomidine group than fentanyl group. Most of the
patients (28 out of 30) of Group A, but only three patients
of Group B had cough score <2. Poor post-intubation Score

(=2) was found in 27 patients of Group B and six patients
of Group A (P < 0.0001).

Chu et al.'" observed better tolerance to intubation without
respiratory depression and upper airway obstruction in
dexmedetomidine group (1 mcg/kg) compared with
fentanyl group (1 mcg/kg). In our study, dexmedetomidine
produced better intubating conditions than fentanyl used in
dose of 2 mcg/kg. Dexmedetomidine has also been proved
as an effective agent for AFOI in certain difficult airway
scenarios.!'”'” Bergese et al.?"! noted that dexmedetomidine at
1 mcg/kg bolus was safe and beneficial for patients undergoing
AFOI even without airway nerve block or topical anesthesia.

Bergese et al.?” found that dexmedetomidine in combination
with low dose midazolam 1s more effective than midazolam
alone for sedation in AFOI. However, dexmedetomidine dose
in excess of 1 mcg/kg/h with midazolam produced airway
obstruction, which was managed by simple chin lift.

In our study, all patients achieved RSS =2, but patients of
Group A achieved a higher score (3 = 0.371) than Group B
(2.07 = 0.254) (P < 0.0001).

Ryu et al.?" compared remifentanil with dexmedetomidine
for conscious sedation during bronchoscopy. They found that
there were no significant difference of sedation level, MAP,
HR and patient satisfaction score (P > 0.05) but cough
score and incidence of desaturation was significantly lower
(P < 0.01) in dexmedetomidine group than remifentanil

group.

In our study, patients of dexmedetomidine group showed
better hemodynamic stability. Initial HR and MAP were
similar in both groups. There was a significant change of
HR in the post-intubation period in comparison with the
baseline value in Group B, which was statistically significant
(P < 0.0001). However, there was no significant changes of
HR in the post-intubation period in comparison with baseline
value in Group A. There was no incidence of bradycardia in
any patient. The hemodynamic effects of dexmedetomidine
results from a decrease in noradrenaline release diminished
centrally mediated sympathetic tone and increased vagal
activity. Dexmedetomidine infusion may cause bradycardia,
atrial fibrillation, hypotension or hypertension particularly
in higher dose.??! However, there are reports of unaltered
hemodynamics even in higher doses of dexmedetomidine
infusion.”??! Yavascaoglu et al. reported that dexmedetomidine

prevented the hemodynamic response to tracheal intubation
more effectively than esmolol.?*! There are various reports
of attenuation of stress response to endotracheal intubation
in patients scheduled for coronary artery bypass graft
surgery.?>?%1 Peden et al. observed bradycardia and sinus
arrest in young volunteers following dexmedetomidine bolus
and infusion and they suggested prevention with administration
of glycopyrrolate prior to dexmedetomidine infusion.?” We
administered glycopyrrolate as an antisialogogue before
bronchoscopy procedure, which may have prevented such side-
effects. There was no incidence of hypotension, hypertension,
bradycardia or arrhythmia in dexmedetomidine group.

Fentanyl suppresses respiratory center, produces chest wall
rigidity and there 1s a risk of hypoxia and desaturation. The
unique property of dexmedetomidine is that it produces sedation
without airway obstruction and respiratory depression. We
observed that the incidence of desaturation was less in Group A

(four patients) than Group B (25 patients) (P < 0.0001).

These patients were managed by administration of oxygen
through the port of the bronchoscope.

Thus to conclude dexmedetomidine is more effective than
fentanyl during AFOI, as it provides better intubation
condition, hemodynamic stability and adequate sedation
without desaturation.
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