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Abstract
Background  and  objectives:  Awake  fiberoptic  intubation  (AFOI)  is  usually  performed  in  patients
with an  anticipated  difficult  airway.  Various  sedation  regimens  are  used  during  AFOI,  however,
most of  them  cause  respiratory  depression.  The  present  study  aims  to  compare  the  effectiveness
of fentanyl  with  ketamine  versus  dexmedetomidine  in  search  of  a  better  sedation  regimen
which would  achieve  desirable  intubating  conditions  and  hemodynamic  stability  without  causing
respiratory  depression.
Methods:  This  is  a  single  centered  randomized,  double-blind  clinical  trial.  Patients  of  both
sexes between  age  18---55  years  and  ASA  (American  Society  of  Anesthesiologists)  physical  status
I---II with  an  anticipated  difficult  airway  were  randomly  divided  into  two  groups  of  thirty  each.
Group FK  patients  received  intravenous  fentanyl  and  ketamine,  and  group  DX  patients  received
dexmedetomidine,  until  Ramsay  sedation  scale  ≥  2.  Heart  rate  (HR),  mean  blood  pressure
(MBP), oxygen  saturation  (SpO2),  respiratory  rate  (RR),  endoscopy  time,  intubation  time,  first
end-tidal  carbon  dioxide  (ETCO2)  after  intubation,  endoscopist  satisfaction  score,  and  patient
discomfort  score  were  recorded  during  the  study  period.  The  level  of  recall  was  assessed  on
the next  postoperative  day.

Results:  Endoscopist  satisfaction  score  was  better  in  group  DX  patients  (p  <  0.05).  There  was
a smaller  variation  in  HR  and  MBP  from  baseline  with  dexmedetomidine  compared  to  fentanyl
with ketamine.  First  ETCO2 after  intubation  was  higher  in  group  FK  patients  (p  <  0.05).  No
significant  difference  was  found  in  patient  discomfort  score,  intubation  time,  RR,  SpO2 and
level of  recall  of  the  event.

� Study conducted at G.S.V.M. Medical College, Department of Anaesthesiology and Critical Care, Kanpur, India.
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Conclusions:  The  use  of  dexmedetomidine  in  AFOI  provides  better  intubating  conditions  and
hemodynamic  stability  compared  to  fentanyl  with  ketamine.
© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

I

M
a
i
(
m
c
w
T
a
c
i
p
s
A

i
a
l
d
m
a
D
w

t
d
T
c
t
r

M

A
(
p
a
f
t
b
c
B
c
e
a
c
r
f
d

9
p
r
i
n
e
A
I
3
e
w
l
h
o
s

g
I
a
S
d
b
s

l
2
p
a

c
p
c
I
t
u
X
e
c
o
A
l
w
t
i
0
a

ntroduction

anagement  of  difficult  airway  is  a  routine  affair  for  the
nesthesiologists.  A  meticulous  approach  is  paramount  for
ts  successful  management.  Awake  fiberoptic  intubation
AFOI)  is  considered  the  gold  standard  technique  for  the
anagement  of  an  anticipated  difficult  airway.1 An  ideal

ondition  for  AFOI  requires  a  calm,  cooperative  patient
ith  blunted  airway  reflex  to  facilitate  easy  intubation.
herefore,  it  is  necessary  to  provide  adequate  anxiolysis,
nalgesia,  and  topical  anesthesia  for  the  airway  without
ausing  respiratory  depression.  Previously,  various  drug  reg-
mens  either  alone  or  in  combinations  has  been  tried  for  this
urpose.  However,  most  of  them  cause  respiratory  depres-
ion  leading  to  airway  obstruction,  which  is  undesirable  for
FOI.

Fentanyl  with  ketamine  could  offer  hemodynamic  stabil-
ty  with  little  respiratory  side  effects.2 Besides,  ketamine
ttenuates  the  fentanyl-induced  reduction  in  minute  venti-
ation  and  suppresses  fentanyl-induced  cough.2,3 Whereas,
exmedetomidine  has  gained  popularity  as  a  preferred
edication  for  conscious  sedation.4 It  also  has  anxiolytic,

mnestic,  analgesic,  as  well  as  antisialogogue  properties.5

exmedetomidine  has  a  respiratory  sparing  effect  even
hen  administered  in  large  doses.6,7

Thus,  we  hypothesized  that  better  intubating  condi-
ions  and  hemodynamic  stability  will  be  achieved  with
exmedetomidine  as  compared  to  fentanyl  with  ketamine.
his  study  was  carried  out  with  the  primary  objective  to
ompare  the  AFOI  conditions  and  with  the  secondary  objec-
ive  to  compare  the  hemodynamic  parameters  and  level  of
ecall  between  the  two  groups.

ethods

fter  approval  from  the  Institutional  Ethical  Committee
EC/29/09/16/05),  this  randomized,  double-blind  study  was
lanned,  and  written  informed  consent  was  obtained  from
ll  the  patients.  The  study  was  carried  out  at  our  institute
or  over  one  year.  Block  randomization  was  performed  using
he  opaque  sealed  envelope  technique  to  get  an  equal  num-
er  of  patients  in  each  group.  All  the  patients  included  gave
onsent  for  the  present  study,  and  there  was  no  dropout.
oth  patients  and  the  anesthesiologist  assigned  for  data
ollection  were  kept  blinded  throughout  the  study.  Differ-
nt  anesthesiologists  were  assigned  for  performing  sedation
nd  AFOI.  For  blinding,  patients  of  both  the  groups  were

onnected  to  intravenous  (IV)  infusion,  group  FK  patients
eceived  0.9%  normal  saline  after  receiving  study  drugs  (IV
entanyl  with  ketamine),  and  group  DX  patients  received
exmedetomidine  infusion  as  per  the  recommended  dose.
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Based  on  the  previous  literature,8 taking  a  power  of
0%  and  �  error  of  0.05  for  this  study,  the  minimum  sam-
le  size  was  calculated  to  be  twelve  per  group  with  a  20%
eduction  in  endoscopy  time.  So  finally,  30  patients  were
ncluded  in  each  group  to  meet  the  minimum  number  of
ormal  distribution.  After  randomization,  60  patients  of
ither  sex  between  18---55  years  of  age,  belonging  to  the
merican  Society  of  Anesthesiologists  (ASA)  physical  status

---II  with  an  anticipated  difficult  airway  (Mallampati  grade
 and  4  with  mouth  opening  less  than  5  cm)  planned  for
lective  surgery  enrolled  for  the  study.  Exclusion  criteria
ere  patient’s  refusal  to  consent,  a  nasal  mass,  coagu-

ation  disorder,  allergy  to  study  medication,  uncontrolled
ypertension,  pregnancy,  ischemic  heart  disease,  hepatic
r  renal  disorders,  and  history  of  recent  nasopharyngeal
urgery.

Enrolled  patients  were  randomly  allocated  into  two
roups  with  30  patients  each.  Group  FK:  patients  received
V  fentanyl  2  �g.kg-1 and  IV  ketamine  0.25  mg.kg-1 with  an
dditional  equivalent  dose  to  achieve  a  Ramsay  Sedation
cale  (RSS)  score  of  ≥  2.9 Group  DX:  patients  received  IV
exmedetomidine  1  �g.kg-1 over  10  minutes  bolus  followed
y  an  infusion  of  0.2  to  0.7  �g.kg-1.hour-1 to  achieve  an  RSS
core  of  ≥  2.9

Ramsay  Sedation  Scale  (RSS)  was  used  to  assess  the  awake
evels:  1)  patient  anxious  and  agitated,  or  restless,  or  both,
)  patient  cooperative,  orientated,  and  tranquil,  3)  the
atient  responds  to  commands  only,  4)  a  brisk  response,  5)

 sluggish  response,  and  6)  no  response.9

Patients  were  shifted  to  the  operation  room  (OR)  after
onfirming  nil  per  oral  status.  Standard  ASA  monitors  like
ulse  oximetry,  noninvasive  blood  pressure  (NIBP),  electro-
ardiogram  (ECG),  and  temperature  probe  were  attached.
V  access  secured  with  18G  cannula  and  ringer  lactate  solu-
ion  infused.  Preoperatively  nasal  patency  test  carried  out
sing  cotton  and  nostril  with  better  patency  was  preferred.
ylometazoline  0.1  %  (as  a  nasal  decongestant)  two  drops  in
ach  nostril  instilled  15  minutes  before  the  start  of  the  pro-
edure.  The  patients  received  topical  anesthesia  with  5  mL
f  4%  lignocaine  as  nebulization  for  about  10---15  minutes.
ll  the  patients  were  premedicated  with  IV  glycopyrro-

ate  0.2  mg  10  minutes  before  the  planned  procedure  and
ith  ondansetron  4  mg.  Study  drugs  were  administered  to

he  patients  as  per  group  allocation.  All  the  patients  were
ntubated  awake  using  a  fiberoptic  bronchoscope  (IPX7  S/N
5148).  The  same  anesthesiologist  performed  the  AFOI  for
ll  the  patients.  After  the  successful  passage  of  the  appro-
riate-sized  endotracheal  tube  (ETT)  through  the  vocal

ord,  the  tube  position  was  confirmed  with  capnography
nd  bilateral  symmetrical  air  entry  on  auscultation.  Gen-
ral  anesthesia  was  induced  using  IV  propofol  2 mg.kg-1

0
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Total patients ass ess ed for 
eli gibili ty and  enroll ment 

n = 60

Total patients randomized
n = 60

Total patients allocated to rece ive  IV
fentanyl with  ketamine (group  A) 

n = 30

Total patients allocated to re ceive 
IV dexmedetomidine (group  B) 

n = 30

Total patients lost to follow up or 
discontinued from study 

n = 0

Total patients lost to follow up  or 
discontinued from study 

n = 0

Total patients analysed 
n = 30

Total patients analysed 
n = 30
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Figure  1  Consolidated  Standards  of

nd  vecuronium  bromide  0.1  mg.kg-1,  and  maintained  with
soflurane,  50:50  of  oxygen:  nitrous  oxide,  and  intermittent
V  vecuronium  bromide  as  per  requirement.  The  volume-
ontrolled  mode  was  used  for  mechanical  ventilation  and
nd-tidal  carbon  dioxide  (ETCO2)  was  maintained  between
5  and  40  mmHg.

Hemodynamic  parameters  like  heart  rate  (HR),  mean
lood  pressure  (MBP),  respiratory  rate  (RR),  oxygen  satu-
ation  (SpO2),  and  ETCO2 were  recorded  at  baseline.  Values
ere  recorded  as  the  zero-minute  score  after  sedating  the
atient  to  a  RSS  score  of  ≥  2,  then  every  one-minute  inter-
al  until  completion  of  the  AFOI  procedure  and  successful
lacement  of  the  ETT.  The  endoscopy  time  (from  the  inser-
ion  of  fiberscope  into  the  nostril  to  the  visualization  of
arina)  was  recorded  in  minutes.  The  intubation  time  (from
he  insertion  of  ETT  into  the  nose  to  confirmation  of  intuba-
ion  with  capnography)  was  recorded  in  seconds.  The  ease
f  placement  of  fiberoptic  scope  and  the  ETT  assessed  using

 scale  of  1  to  4.  It  was  recorded  as  the  endoscopist  satis-
action  score  (1,  excellent;  2,  good;  3,  fair;  4,  poor).10 The

atient’s  reaction  to  the  placement  of  the  fiberoptic  scope
nd  the  endotracheal  tube  was  assessed  on  a  scale  of  1  to

 and  was  recorded  as  the  patient  discomfort  score  (1,  no
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rting  Trials  (CONSORT)  flow  diagram.

eaction;  2,  slight  grimacing;  3,  severe  grimacing;  4,  verbal
bjection;  5,  defensive  movement  of  head,  hands,  or  feet).8

evel  of  recall  of  event  was  recorded  after  24  hours  during
he  postoperative  visit  on  a  scale  of  1  to  4  (1,  memory  of
reanesthetic  preparation;  2,  memory  of  topical  anesthe-
ia;  3,  memory  of  endoscopy;  4,  memory  of  intubation).11

n  the  case  of  >  3  intubation  attempts  or  SpO2 <  92%  during
he  procedure,  the  AFOI  was  discontinued,  and  conventional
aryngoscopy  was  performed.  Tracheostomy  was  kept  as  an
lternative  for  failed  intubation  attempts.12

All  60  patients  were  assessed  for  eligibility,  enrolled  for
he  study,  and  underwent  randomization.  Total  patients  allo-
ated  to  receive  study  drugs  were  thirty  for  each  group,
one  of  the  patients  were  lost  to  follow  up  or  discontin-
ed  from  the  study.  All  the  included  patients  were  analyzed
Figure  1).  Statistical  analysis  of  the  data  collected  per-
ormed  using  SPSS  16.  The  normality  of  data  distribution
as  checked  by  the  Shapiro-Wilks  test.  Student’s  t-test  was
sed  for  comparing  both  the  groups.  At  the  same  time,
hi-square  and  non-parametric  Mann-Whitney  U  test  were

pplied  to  analyze  the  discrete  or  categorical  variables.  The
btained  results  of  continuous  variables  were  expressed  as
ean  (standard  deviation  [SD])  and  categorical  values  in

1
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Table  1  Demographic  characteristics  and  ASA  physical  status.

Parameters  Group  FK  (n  =  30)  Group  DX  (n  =  30)  p-value

Age  (years)  31.2  (13.7)  28.6  (15.9)  0.511
Gender (male/female)  13/17  8/22  0.176
Weight (kg) 57.1  (6.3) 59.9  (6.4)  0.074
ASA class  (I/II)  18/12  24/6  0.091

n, number; ASA, American Society of Anesthesiologists.
Data expressed as mean (standard deviation) or as a number.
Using Unpaired t-test for age and weight, Chi-Square test for gender and ASA class.

Table  2  Awake  fiberoptic  intubation  parameters  among  groups.

AFOI  Parameters  Group  FK  (n  =  30)  Group  DX  (n  =  30)  p-value

Endoscopy  time  (minutes)  3.5  (1.1)  2.7  (0.8)  0.001a

Intubation  time  (seconds)  39.2  (10.5)  38.0  (11.2)  0.538
First end  tidal  CO2 after  intubation  41.2  (4.3)  39.3  (2.7)  0.015a

n, number; AFOI, awake fiberoptic intubation.
Data are expressed as the mean (standard deviation).
Using Unpaired t-test.
Endoscopy time (from the insertion of fiberscope into the nostril to the visualization of carina).
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Intubation time (from the insertion of endotracheal tube into the
a Significant (p < 0.05).

ercentage  (%).  The  values  obtained  were  dichotomized  for
ndoscopist  satisfaction  score  as  good  satisfaction  score  (1
nd  2)  and  poor  satisfaction  score  (3  and  4),  similarly  for
atient  discomfort  score  as  some  discomfort  (1  and  2),  and
onsiderable  discomfort  (3,  4,  and  5).  A  p-value  of  less  than
.05  was  considered  to  be  significant.

esults

he  demographic  variables  and  ASA  physical  status  were
omparable  (p  >  0.05)  between  the  two  groups  (Table  1).
ll  the  patients  underwent  successful  AFOI  in  a  single
ttempt.  There  was  a  significant  difference  in  endoscopy
ime  between  the  two  groups  (p  <  0.05),  which  was  more
n  group  FK  (3.45  ±  1.02  minutes)  compared  to  group  DX
2.70  ±  0.80  minutes)  (Table  2).  The  intubation  time  was
imilar  between  both  the  groups  (p  >  0.05).  The  first  ETCO2

alue  after  tracheal  intubation  was  significantly  higher  in
roup  FK  compared  to  group  DX  (41.20  ±  4.25  mmHg  vs.
9.26  ±  2.72  mmHg)  (Table  2).  Endoscopists  experienced  a
ood  satisfaction  score  for  22  versus  28  patients  and  poor
atisfaction  scores  for  8  versus  2  patients  among  groups  FK
nd  DX,  respectively.  So,  the  endoscopist  satisfaction  score
as  significantly  better  in  group  DX.  Patient  discomfort  score
as  comparable  between  both  groups.  Among  the  group
K  patients,  24  experienced  slight  or  no  discomfort,  and  6
ad  considerable  or  severe  discomfort,  similarly  among  the
atients  of  group  DX,  29  experienced  slight  or  no  discomfort,
nd  one  had  significant  or  severe  discomfort  (Table  3).  There
as  no  difference  in  recall  or  awareness  among  the  patients
f  both  the  groups  during  the  AFOI  procedure  (p  >  0.05)

Table  3).

There  was  a  smaller  variation  in  HR  and  MBP  from
aseline  with  dexmedetomidine  compared  to  fentanyl  with
etamine  combination.  Statistically,  significant  intergroup

T
M
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26
 to confirmation of intubation with capnography).

ifferences  were  observed  in  HR  and  MBP  from  the  start-
ng  of  the  AFOI  procedure  and  5  minutes  thereafter,  which
as  significantly  higher  in  group  FK  compared  to  group  DX

p  <  0.05)  (Table  4).
Patients  of  both  groups  maintained  arterial  oxygen  satu-

ation  within  the  satisfactory  level  (97%  to  99%)  during  the
ntire  procedure  of  AFOI,  and  changes  were  found  statisti-
ally  insignificant  (Table  4). Changes  in  RR  of  both  groups
ere  comparable  throughout  the  procedure.  There  were
o  hemodynamic  complications  like  bradycardia,  tachycar-
ia,  hypotension,  hypertension,  arrhythmia,  desaturation
hroughout  the  procedure  in  both  the  groups.

iscussion

his  study  compared  the  effectiveness  of  fentanyl  with
etamine  versus  dexmedetomidine  in  achieving  a  favorable
ondition  for  AFOI.  The  role  of  fentanyl  as  an  effective
nalgesic  and  anxiolytic  drug  is  well  known,  but  it  causes
espiratory  depression,  which  is  not  desirable  for  AFOI.
dding  a  low  dose  of  ketamine  to  fentanyl  enhances  the
emodynamic  stability.  However,  fentanyl  with  ketamine
auses  a  simultaneous  increase  in  oxygen  consumption.11

exmedetomidine  is  a  selective  �2 agonist,  causes  sedation
ithout  loss  of  consciousness  or  respiratory  depression.  In

his  study,  ETCO2 value  was  recorded  for  confirmation  of
ndotracheal  intubation  as  well  as  to  assess  the  respira-
ory  depressant  effect  of  the  study  drugs.13 The  first  ETCO2

as  significantly  higher  in  group  FK  compared  to  group  DX,
ndicating  that  fentanyl  associated  with  ketamine  may  pro-
uce  more  respiratory  depression  than  dexmedetomidine.

his  study  result  is  in  agreement  with  the  trial  conducted  by
idth  et  al.2

The  endoscopic  procedures  are  commonly  used  for  both
creening  as  well  as  therapeutic  purposes.  For  a  successful

2
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Table  3  Endoscopist  satisfaction  score,  patient  discomfort  score  and  level  of  recall  of  event  among  groups.

Parameters  Group  FK  (n  =  30)  Group  DX  (n  =  30)  p-value

Endoscopist
satisfaction  score

1  5  (17%)  4  (13%) 0.013a

2  17  (57%)  24  (80%)
3 8  (26%)  2  (7%)
4 0  0

Patient discomfort
score

1  2  (7%)  7  (24%) 0.249
2 22  (73%)  22  (73%)
3 4  (13%)  1  (3%)
4 2  (7%)  0
5 0  0

Level of  recall  of
event

1  23  (77%) 24  (80%) 1.0
2 5  (17%) 5  (17%)
3 2  (6%)  1  (3%)
4 0  0

n, number.
Data expressed as number (percentage).
Using Mann-Whitney U test.
Endoscopist satisfaction score (1, excellent; 2, good; 3, fair; 4, poor).
Patient discomfort score (1, no reaction; 2, slight grimacing; 3, severe grimacing; 4, verbal objection; 5, defensive movement of head,
hands, or feet).
Level of recall of event (memory of pre-anesthetic preparation-1, memory of topical anesthesia-2, memory of endoscopy-3, memory of
intubation-4).

a Significant (p < 0.05).

Table  4  Hemodynamic  parameters.

Time  (min)  Heart  rate  (min-1)  Mean  blood  pressure  (mmHg)  SpO2 (%)

Group  FK  Group  DX  p-value  Group  FK  Group  DX  p-value  Group  FK  Group  DX  p-value

Baseline  85.8  (12.5)  84.7  (12.9)  0.859  89.4  (9.2)  90.9  (10.8)  0.717  99.0  (0.8)  99.2  (0.9)  0.086
0 78.6  (9.4)  73.8  (9.0)  <0.001a 87.8  (7.7)  81.3  (10.3)  0.003a 98.8  (0.7)  98.9  (0.8)  0.66
1 84.2  (8.0)  75.9  (8.7)  <0.001a 91.2  (6.9)  81.6  (10.2)  0.001a 98.6  (0.7)  98.6  (0.7)  0.769
2 88.3  (8.8)  76.5  (7.8)  <0.001a 93.5  (7.1)  82.0  (10.3)  <0.001a 98.5  (0.6)  98.5  (0.6)  0.713
3 92.1  (10.4)  65.1  (9.3)  <0.001a 96.0  (5.8)  79.3  (10.3)  0.014a 98.3  (0.6)  98.5  (0.7)  0.466
4 94.4  (9.6)  75  (6.8)  <0.001a 98.7  (5.7)  84.3  (6.6)  0.02a 98.3  (0.6)  98.4  (0.7)  0.523
5 106.4  (8.9)  73.5  (2.1)  <0.001a 101.2  (4.6)  93.0  (9.8)  0.001a 98.3  (0.5)  98.3  (0.7)  0.635

Data are expressed as mean (standard deviation).
Using Unpaired t-test.
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SpO2, oxygen saturation.
a Significant (p < 0.05).

ndoscopic  procedure,  patient  and  endoscopist  compliance
lays  an  important  role.  In  this  study,  the  quality  of  the
FOI  was  assessed  using  patient  discomfort  score  and  endo-
copist  satisfaction  score.  Although  the  patient  discomfort
core  was  comparable  between  both  groups,  patients  who
eceived  dexmedetomidine  were  more  comfortable  (slight
r  no  discomfort  versus  considerable  or  severe  discomfort:
4  vs.  6  in  group  FK  compared  to  29  vs.  1  in  group  DX).  This
ffect  might  be  because  of  the  better  ability  of  dexmedeto-
idine  to  sedate  the  patients  and  relieving  their  anxiety.
he  sedative  effect  of  dexmedetomidine  is  due  to  presynap-
ic  activation  of  �2 adrenoreceptor  in  the  locus  coeruleus
hat  inhibits  norepinephrine  release.14 This  finding  is  not

onsistent  with  the  study  conducted  by  Liu  et  al.,15 where
he  effect  of  remifentanil  or  dexmedetomidine  compared
uring  awake  fiberoptic  orotracheal  intubation  and  the  com-

k
a
o

26
ort  scores  and  airway  events  during  intubation  did  not
ignificantly  differ  between  the  two  groups.  Endoscopist  sat-
sfaction  score  as  well  as  endoscopy  time  was  better  in
he  dexmedetomidine  group  due  to  better  patient  coopera-
ion  and  the  antisialagogue  effect  of  dexmedetomidine.  This
tudy  result  is  in  agreement  with  the  study  conducted  by
ergio  et  al.,16 and  Abdelmalak  et  al.17

Changes  in  the  HR  and  MBP  were  significantly  higher  in
atients  receiving  fentanyl  with  ketamine  from  the  start  of
he  procedure  until  completion  of  AFOI,  unlike  the  study
onducted  by  Rajan  et  al.,18 which  shows  comparable  hemo-
ynamics.  So,  there  are  smaller  variations  in  HR  and  MBP
rom  baseline  with  dexmedetomidine  than  fentanyl  with

etamine  combination.  This  finding  was  consistent  with
nother  study  conducted  by  Hu  et  al.,  comparing  the  effects
f  remifentanil  and  dexmedetomidine  during  AFOI.19 Hemo-
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20. Patel CR, Engineer SR, Shah BJ, et al. Effect of intravenous
infusion of Dexmedetomidine on perioperative hemodynamic
changes and post-operative recovery. Indian J Anaesth.
2012;56:542---6.
A.K.  Verma,  S.  Ve

ynamic  stability  with  the  use  of  dexmedetomidine  was
lso  favoured  by  another  study  conducted  by  Patel  et  al.20

hroughout  the  procedure,  RR  and  SpO2 were  comparable.
However,  this  study  has  certain  limitations,  like  single

enter  trial,  small  sample  size,  problems  in  maintaining
linding,  and  variation  in  tolerance  to  fiberoptic  intuba-
ion  among  patients.  In  future,  multicentric  trials  involving
arger  sample  size  could  be  carried  out  to  validate  the  find-
ngs  of  this  study.

In  summary,  our  study  has  demonstrated  that,  although
oth  strategies  seem  to  be  safe  and  effective,  dexmedeto-
idine  provides  better  intubating  conditions  with  smaller

emodynamic  variation  compared  to  fentanyl  with  ketamine
or  awake  fiberoptic  intubation  in  patients  with  a  difficult
irway.
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