
C

E
s

S
D

U
D

R
A

h
©

Brazilian Journal of Anesthesiology 2021;71(4):381---386

LINICAL RESEARCH
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Abstract
Background  and  objectives:  The  risk  of  emergence  agitation  (EA)  is  high  in  patients  undergoing
nasal surgery.  The  aim  of  the  present  study  was  to  investigate  the  incidence  of  EA  in  adults
undergoing septoplasty  and  the  effect  of  ketamine  on  EA.
Methods:  In  this  randomized  study,  a  total  of  102  ASA  I---II  patients  who  underwent  septoplasty
between  July  2018  and  April  2019  were  divided  into  two  groups:  ketamine  (Group-K,  n  =  52)
and saline  (Group-S,  n  =  50).  After  anesthesia  induction,  Group-K  was  intravenously  adminis-
tered 20  mL  of  saline  containing  1  mg  kg−1 ketamine,  whereas  Group-S  was  administered  20  mL
of saline.  Sedation  and  agitation  scores  at  emergence  from  anesthesia,  incidence  of  cough,
emergence  time,  and  response  to  verbal  stimuli  time  were  recorded.  The  sedation/agitation
and pain  levels  were  recorded  for  30  minutes  in  the  recovery  unit.
Results:  There  was  no  significant  difference  between  the  groups  in  terms  of  the  incidence  of
EA (Group-K:  15.4%,  Group-S:  24%).  The  incidence  of  cough  during  emergence  was  higher  in
Group-S than  in  Group-K,  but  the  response  time  to  verbal  stimuli  and  emergence  time  were
shorter in  Group-S.  The  sedation  and  agitation  scores  were  similar  after  surgery.  Pain  scores
were higher  in  Group-S  at  the  time  of  admission  to  the  recovery  unit  and  were  similar  between
groups in  the  other  time  points.
Conclusion:  Administration  of  1  mg  kg−1 ketamine  after  anesthesia  induction  does  not  affect
the incidence  of  EA  in  patients  undergoing  septoplasty,  but  it  prolongs  the  emergence  and
response  time  to  verbal  stimuli  and  reduces  the  incidence  of  cough.
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ostanesthesia  emergence  agitation  (EA)  is  an  important
linical  problem  that  occurs  during  the  early  period  of
ecovery  from  anesthesia,  and  it  causes  problems  such  as
elf-extubation,  catheter  removal,  bleeding  and  injury  to
atients  and  healthcare  personnel,  and  a  prolonged  hospi-
al  stay.1,2 Although  EA  is  commonly  observed  in  children
fter  inhalation  anesthesia,  its  incidence  has  been  reported
o  be  high  in  adults  after  certain  surgeries,  particularly  ear,
ose  and  throat  surgeries.  The  pathophysiology  of  EA  is  still
nclear,  but  a  sense  of  suffocation  can  be  the  cause  of
he  increased  incidence  of  emergence  agitation  after  nasal
urgeries.2

Various  anesthetic  and  analgesic  drugs  are  used  in  the
reatment  of  EA.  However,  the  potential  respiratory  depres-
ion  effect  of  such  drugs  may  pose  a  risk  to  patients  during
he  recovery  period.  Therefore,  the  prevention  of  EA  is  safer
nd  of  greater  priority  than  its  treatment.3

While  several  studies  have  shown  that  ketamine,  a  NMDA
eceptor  antagonist  frequently  used  for  anesthesia,  may
educe  the  incidence  of  EA  in  children,  studies  investigat-
ng  the  effect  of  ketamine  on  EA  in  adults  are  limited.4,5

herefore,  the  aims  of  the  present  study  were  to  evaluate
he  incidence  of  EA  in  adults  undergoing  septoplasty  and  to
nvestigate  the  effect  of  the  administration  of  ketamine  on
A.

ethods

fter  approval  for  the  study  was  obtained  from  the  hospital’s
thics  committee  (FSM  EAH-KAEK  2018/35)  and  informed
onsent  was  obtained  from  the  patients,  a  total  of  102  ASA
American  Society  of  Anesthesiologists)  physical  status  I---II
dults  who  underwent  septoplasty  between  July  2018  and
pril  2019  were  included  in  the  study.

Patients  with  a  history  of  ketamine  allergy,  hypertension,
oronary  artery  disease,  arrhythmia,  seizure,  obstructive
leep  apnea,  glaucoma,  kidney  disease,  or  liver  disease,
s  well  as  those  with  a  body  mass  index  of  >  30  kg  m−2 or
ognitive  dysfunction  were  excluded  from  the  study.

The  sealed  envelope  technique  was  used  for  randomiza-
ion,  and  each  randomization  result  was  written  on  paper
nd  kept  in  an  opaque  sealed  envelope  that  was  labeled  with

 serial  number.  The  sealed  envelope  was  opened  once  the
atient  consented  to  participate  in  the  study.  Therefore,  the
atients  were  randomly  divided  into  two  groups:  ketamine
Group-K)  and  saline  (Group-S)  (Figure  1).  The  patients  were
ot  informed  about  the  group  to  which  they  were  assigned.
heir  demographic  data  were  recorded.  The  patients  were
aken  to  the  operating  room  without  premedication.  After
onitoring  the  peripheral  capillary  oxygen  saturation  level,

oninvasive  blood  pressure,  heart  rate  (HR),  and  Bispec-
ral  Index  (BIS),  anesthesia  was  induced  with  2.5  mg  kg−1

ropofol,  2  mcg  kg−1 fentanyl,  and  0.6  mg  kg−1 rocuronium,
nd  the  patients  were  intubated.  Anesthesia  was  main-
ained  by  administering  a  mixture  of  50%  oxygen  and

---7%  desflurane  in  air  at  a  flow  rate  of  2  L  min−1 with
.05---0.5  mcg  kg−1 min−1 remifentanil  infusion  such  that  the
IS  remained  between  40  and  60.  The  ventilator  parame-
ers  were  adjusted  at  a  tidal  volume  of  7---8  mL  kg−1 and  a
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espiratory  rate  of  10---12  breaths.min−1 so  that  the  end-
idal  CO2 level  remained  between  30  and  35.  Immediately
fter  anesthesia  was  induced,  20  mL  of  normal  saline  con-
aining  1  mg  kg−1 ketamine  was  intravenously  administered
o  Group-K  in  10  minutes,  whereas  20  mL  of  normal  saline
as  intravenously  administered  to  Group-S  in  10  minutes.
he  solutions  were  prepared  according  to  the  relevant  enve-

ope  containing  the  randomization  result  for  each  patient
hat  was  provided  by  a  specialist  physician  who  partic-
pated  in  the  study  randomization  process  but  was  not
nvolved  in  the  follow-up.  The  perioperative  follow-up  of
he  patients  was  performed  by  an  anesthesiologist  blinded  to
he  administered  drug.  The  oxygen  saturation  level  (SPO2),
ean  arterial  pressure  (MAP),  and  HR  were  recorded  every

5  minutes  while  the  patient  was  under  anesthesia.  At  20
inutes  before  the  end  of  the  surgery,  1000  mg  paracetamol

nd  1  mg  kg−1 tramadol  were  intravenously  administered.
he  total  surgical  duration  was  recorded  after  integral  air-
ay  nasal  packing  was  placed  at  the  end  of  the  surgery  and

nhalation  anesthesia  was  discontinued.  The  patients  were
entilated  with  80%  oxygen  at  a  flow  rate  of  6  L  min−1,  and
.03---0.05  mg  kg−1 neostigmine  and  0.02  mg.kg−1 atropine
ere  intravenously  administered  to  reverse  the  neuro-
uscular  block.  Patients  who  met  the  extubation  criteria
ere  extubated.  The  period  between  the  discontinuation
f  inhalation  anesthesia  and  3  minutes  after  extubation
as  considered  the  emergence  period,  and  this  time  was

ecorded.  The  agitation/sedation  level  during  the  emer-
ence  period  was  evaluated  and  recorded  using  the  Riker
edation/Agitation  Scale  (SAS)  (Table  1),  and  patients  with

 SAS  score  ≥  5  were  considered  agitated.  Patients  with
n  agitation  score  of  7 were  intravenously  administered
.4  mg  kg−1 propofol.  The  incidence  of  cough  during  emer-
ence  was  scored  as  follows:  0,  no  cough;  1,  a  single  cough;
,  nonpersistent  cough  lasting  ≤  5  s;  and  3,  persistent
ough  lasting  >  5  s.  The  response  time  to  verbal  stimuli
the  response  to  the  question  ‘‘how  are  you?’’)  was  also
ecorded.

In  the  postanesthesia  care  unit  (PACU),  the  seda-
ion/agitation  levels  were  evaluated  with  the  SAS,  whereas
he  pain  scores  were  evaluated  with  the  visual  analogue
cale  (VAS)  at  0,  10,  20  and  30  minutes.  The  SpO2,  MAP,
nd  HR  were  recorded  at  the  same  time  points.  The
atients  were  also  evaluated  for  nausea  and  other  side
ffects.  Patients  with  nausea  and/or  vomiting  during  the
ACU  follow-up  were  intravenously  administered  0.1  mg  kg−1

ndansetron.  Patients  with  a modified  Aldrete  score  of  ≥  9,
0  minutes  after  emergence  were  transferred  to  wards.

tatistical  analysis

ontinuous  variables  are  presented  as  the  mean  ±  standard
eviation  or  the  median  (minimum-maximum),  and  cat-
gorical  variables  are  presented  as  the  frequency  and
ercentage.  The  Shapiro---Wilk  test  was  used  to  test  the  nor-
ality  of  the  data.  Continuous  variables  were  compared

sing  Student’s  t-test  when  the  data  were  normally  dis-

ributed  and  the  Mann-Whitney  U  test  when  the  data  were
on-normally  distributed.  For  the  response  times  to  ver-
al  stimuli  at  the  different  time  points,  the  percent  change
alues  were  calculated  according  to  the  baseline  measure-
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Figure  1  CONSORT  flow  diagram.

Table  1  Riker  Sedation/Agitation  Scale  (SAS).

Score  Term  Descriptor

7  Severely  agitated  Remove  endotracheal  tubes,  attempt  to  remove  catheters,  climb  over  bedrail,  attack
staff, thrash  sideways

6 Very  agitated  Do  not  calm  down  despite  frequent  verbal  reminders  of  limits,  require  physical
restraints,  bite  endotracheal  tubes

5 Agitated  Display  anxiety  or  mild  agitated,  attempt  to  sit  up,  calm  down  on  verbal  instructions
4 Calm,  cooperative  Calm,  easily  arousable,  follow  verbal  instructions
3 Sedated  Difficult  to  arouse,  awaken  to  verbal  stimuli  or  gentle  shaking  but  drifts  off  again,

follow simple  verbal  instructions
2 Highly  sedated  Arouse  to  physical  stimuli  but  do  not  communicate  or  follow  verbal  instructions,  may

move spontaneously
1 Unarousable  Minimal  or  no  response  to  noxious  stimuli,  do  not  communicate  or  follow  verbal
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ents.  These  percent  change  values  were  compared  using
he  Mann-Whitney  U  test  for  the  two  groups.  The  Friedman
est  was  used  to  assess  the  overall  change  in  the  variables.
ost  hoc  analysis  with  the  Wilcoxon  signed-rank  test  was  per-
ormed  with  Bonferroni’s  correction.  Categorical  variables
ere  compared  using  Pearson’s  chi-squared  test  and  Fisher’s
xact  test.  McNemar’s  test  was  used  for  the  dependent  cat-
gorical  data.  All  statistical  analyses  were  performed  using
BM  SPSS  (v  23.0;  IBM  Corp.  Released  2015;  IBM  SPSS  Statis-
ics  for  Windows,  Version  23.0.  Armonk,  NY:  IBM  Corp.).

The  primary  study  outcome  was  the  incidence  of  EA.  Yu
t  al  reported  the  incidence  of  EA  to  be  55.4%  after  ear,  nose

nd  throat  surgeries.6 In  a  study  conducted  with  nefopam,
nother  NMDA  antagonist,  the  authors  accepted  a  significant
ecrease  by  50%  at  this  previously  reported  incidence.7 After
erforming  a  power  analysis,  we  found  that  a  sample  size

s
o
b

38
f  49  patients  was  needed  in  each  group  to  detect  a  50%
eduction  in  the  incidence  of  EA,  with  a  power  of  80%  and
n  alpha  value  of  0.05.  We  enrolled  52  patients  in  Group-K
nd  50  in  Group-S  after  considering  that  patients  may  drop
ut  from  the  study.

esults

 total  of  102  patients  (Group-K:  52,  Group-S:  50)  were
ncluded  in  the  present  study.  The  patient  demographics  and
urgical  durations  are  summarized  in  Table  2.
The  intraoperative  and  postoperative  SpO2 values  were
imilar  between  the  two  groups.  In  both  groups,  the  intra-
perative  MAP  and  HR  were  significantly  lower  than  the
aseline  measurements.  At  45  minutes,  the  decrease  in  MAP

3



S.  Abitağaoğlu, C.  Köksal,  S.  Alagöz  et  al.

Table  2  Comparison  of  patient  demographics  and  surgical  duration.

Group  K  (n  =  52)  Group  S  (n  =  50)  p

Age,  years  (mean  ±  SD)  33.54  ±  10.71  32.80  ±  10.35  0.724a

Female  sex,  n  (%)  15  (28.8%)  18  (36.0%)  0.440b

BMI,  kg.m−2 (mean  ±  SD) 24.33  ±  3.30 24.08  ±  3.58  0.717a

ASA,  n  (%)  0.422b

I  41  (78.8%)  36  (72.0%)
II 11  (21.2%)  14  (28.0%)
Surgical duration,  minutes  (median  [min---max])  64.00  (27---210)  55.00  (20---121)  0.136c

a t-test.
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b Pearson’s Chi-Squared test.
c Mann-Whitney U-test, p < 0.05 was considered statistically sign

ompared  with  the  baseline  measurement  was  significantly
igher  in  Group-K  than  in  Group-S  (p  =  0.024);  the  MAP  val-
es  were  similar  between  the  two  groups  at  the  other  time
oints.  The  intraoperative  HR  was  similar  between  the  two
roups  at  all  time  points.

The  incidence  of  EA  was  similar  between  the  two  groups
Group-K:  15.4%,  Group-S:  24%;  p  =  0.273).  The  patients’
ge,  ASA  score  and  sex  had  no  effect  on  the  incidence  of  EA
p  =  0.195,  1.000,  and  0.064,  respectively).  The  incidence
f  cough  during  emergence  was  higher  in  Group-S  than  in
roup-K,  whereas  the  emergence  and  response  to  verbal
timuli  times  were  longer  in  Group-K  (Table  3).

During  the  PACU  follow-up  period,  the  patients  had  sim-
lar  agitation  incidence.  Compared  with  Group-K,  Group-S
ad  a  higher  VAS  score  at  the  time  of  admission  to  the  PACU
postoperative  0  min),  but  the  pain  level  was  similar  at  the
ther  time  points  (Table  4).  The  MAP  and  HR  values  were
imilar  between  the  groups  in  the  postoperative  follow-up.

During  the  postoperative  follow-up  period,  nausea  was
bserved  in  2  patients  (3.8%)  in  Group-K  and  5  (10%)  in
roup-S  (p  =  0.265).  Bleeding  was  observed  in  1  patient

1.9%)  in  Group-K,  hallucination  was  observed  in  1  patient
1.9%)  in  Group-K,  and  cough  was  observed  in  3  patients  (6%)
n  Group-S.  The  complication  rates  were  similar  between  the
wo  groups  (p  =  0.145).

iscussion

n  this  study,  we  investigated  the  effect  of  ketamine  on  EA  in
dults  undergoing  septoplasty  and  found  that  the  incidence
f  EA  was  24%  in  Group-S  and  that  ketamine  did  not  reduce
he  incidence  of  EA.  Group-K  had  a  lower  incidence  of  cough
uring  emergence  but  longer  emergence  and  response  to
erbal  stimuli  times  than  Group-S.

Although  the  mechanism  underlying  the  occurrence  of  EA
as  not  been  fully  elucidated,  several  factors  are  known  to
rigger  its  occurrence.  One  such  factor  is  the  sense  of  suffo-
ation  caused  by  nasal  packing  placed  after  nasal  surgery.6

ractices  such  as  those  not  involving  the  use  of  nasal  pack-
ng  or  the  use  of  integral  airway  nasal  packing  may  reduce
he  risk  of  EA.  Studies  have  reported  that  the  incidence  of
A  after  nasal  surgery  may  be  >  50%.3,6 In  our  study,  the

ncidence  of  EA  was  found  to  be  24%;  this  discrepancy  may
e  due  to  the  use  of  integral  airway  nasal  packing  in  our
tudy,  which  reduced  the  sense  of  suffocation  experienced
y  the  patients.  Furthermore,  to  the  best  of  our  knowledge,
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he  present  study  is  the  first  to  investigate  the  effect  of
etamine  on  EA  in  adults  undergoing  septoplasty.  The  fact
hat  only  patients  who  underwent  septoplasty  were  included
n  this  study,  rather  than  all  patients  who  underwent  any
ype  of  nasal  surgery,  might  have  been  a  factor  that  reduced
he  sense  of  suffocation  experienced  by  the  patients  and  led
o  a  low  incidence  of  EA  because  this  subset  of  patients  is
ore  used  to,  or  familiar  with,  experiencing  chronic  nasal

bstruction.
Although  EA  may  occur  after  painless  procedures,  pain

as  been  defined  as  one  of  the  most  important  factors  caus-
ng  EA.  In  their  study  examining  EA  after  nasal  surgery,  Kim
t  al  reported  that  an  NRS  of  ≥  5  was  an  independent
isk  factor  for  EA.8 Some  studies  have  reported  that  the
se  of  drugs  with  analgesic  properties,  such  as  nefopam,
exmedetomidine,  and  opioids,  reduces  the  risk  of  EA.4,7,9

n  a study  that  investigated  rhinoplasties,  it  was  reported
hat  severe  postoperative  pain  was  an  important  risk  factor
or  the  development  of  EA  and  that  the  use  of  ketamine  at
ubanesthetic  doses  was  useful  in  reducing  the  incidence  of
A.3 In  another  study,  nefopam,  an  NMDA  antagonist,  was
eported  to  reduce  EA  after  nasal  surgery.7 Pediatric  studies
ave  also  reported  that  ketamine  can  reduce  the  incidence
f  EA.4,5 In  a previous  study,  it  was  reported  that  the  admin-
stration  of  ketamine  was  not  effective  in  preventing  the
ccurrence  of  EA  after  inhalation  anesthesia  in  children  sub-
ected  to  caudal  blocks  and  that  pain  is  the  primary  factor
n  the  development  of  EA.10 In  our  study,  the  pain  score  was
ound  to  be  low  in  both  groups.  The  VAS  score  was  higher
n  Group-S  than  in  Group-K  at  the  time  of  admission  to  the
ACU  (postoperative  0  min).  The  terminal  plasma  half-life
f  ketamine  after  intravenous  administration  is  reportedly
86  minutes.11 A  low  VAS  score  at  the  time  of  admission  to
he  PACU  may  be  due  to  the  analgesic  effect  of  ketamine.
owever,  although  the  VAS  score  of  Group-S  was  significan-
ly  higher  than  that  of  Group-K,  the  median  VAS  score  of
roup-S  was  1  (0---8).  Therefore,  the  absence  of  a  differ-
nce  between  the  groups  in  terms  of  the  incidence  of  EA
an  be  attributed  to  the  low  postoperative  pain  levels  in
oth  groups.  A  young  age,  the  male  sex,  and  a  high  ASA  score
ere  reported  to  be  factors  that  increase  the  incidence  of
A.8 In  our  study,  the  patients’  age,  ASA  score  and  sex  did
ot  have  an  effect  on  the  incidence  of  EA.  Furthermore,

he  age  and  sex  distributions  were  similar  between  the  two
roups.  Hence,  it  is  concluded  that  the  incidence  of  EA  was
ot  affected  by  demographic  factors.
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Table  3  Riker  Sedation/Agitation  Scale  (SAS)  scores  at  emergence  from  anesthesia,  incidence  of  cough  and  response  time  to
verbal stimuli.

Group  K  (n  =  52)  Group  S  (n  =  50)  p

n  (%) n  (%)

Emergence  SAS  Agitated  8  (15.4%)  12  (24.0%)  0.273a

Calm/Sedated  44  (84.6%)  38  (76.0%)
Cough incidence  None  41  (78.8%)  26  (52.0%)  0.036a

Present  11  (21.2%)  24  (48.0%)
Emergence  time  (min)  Mean  (SD)  11.79  (4.65)  7.54  (3.21)  <0.001b

Response  to  verbal  stimuli  time  (min)  Mean  (SD)  13.48  (4.90)  9.22(3.45)  <0.001b

Agitated, SAS score of 5/6/7; Calm/Sedated, SAS score of 1/2/3/4; Cough classification, (0) --- none; (1 to 3) --- present.
a Pearson Chi-Square test.
b t-test, p < 0.05 was considered statistically significant.

Table  4  Riker  Sedation/Agitation  Scale  (SAS)  and  Visual  Analogue  Pain  Scale  (VAS)  scores  after  surgery.

Postoperative  time  (min) Group  K  (n  =  52) Group  S  (n  =  50) p

n  (%)  n  (%)

SAS  0  Agitated  0  (0.0%)  1  (2.0%)  0.490a

Calm/Sedated  52  (100%)  49  (98%)
10 Agitated  0  (0.0%)  0  (0.0%)  ---

Calm/Sedated  52  (100%)  50  (100%)
20 Agitated  1  (1.9%)  0  (0.0%)  1.000a

Calm/Sedated  51  (98.1%)  50  (100%)
30 Agitated  1  (1.9%)  0  (0.0%)  1.000a

Calm  51  (98.1%)  50  (100%)
VAS 0 Median  (min---max)  0  (0---5)  1  (0---8)  0.001b

10  Median  (min---max) 0  (-1---5)  0  (-2---3)  0.108b

20  Median  (min---max)  0  (-2---6)  0  (-2---5)  0.213b

30  Median  (min---max) 0  (-2---6)  0  (-5---5)  0.181b

Agitated, SAS score of 5/6/7; Calm/Sedated, SAS score of 1/2/3/4.
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a Fisher’s exact test.
b Mann-Whitney U-test, p < 0.05 was considered statistically sign

The  dose  and  time  of  administration  tend  to  differ  among
tudies  investigating  the  effect  of  ketamine  on  the  incidence
f  EA.  In  some  studies,  ketamine  was  administered  after
nesthesia  induction  or  before  the  end  of  surgery.4,12 In  a
tudy  conducted  in  children,  it  was  reported  that  ketamine
dministered  at  a  dose  of  0.25  mg  kg−1 10  minutes  before
he  end  of  surgery  decreased  the  incidence  of  EA  with-
ut  affecting  the  recovery  period.9 It  was  reported  that
he  administration  of  a  1  mg  kg−1 bolus  and  1  mg  kg−1.h−1

etamine  decreased  the  incidence  of  EA  in  children,  but
t  delayed  their  mental  orientation.4 Demir  et  al  adminis-
ered  0.5  mg  kg−1 ketamine  20-minutes  before  the  end  of
urgery  to  adults  undergoing  rhinoplasty  and  reported  that
he  duration  of  anesthesia  was  longer  in  this  group  than  that
n  the  control  group.3 In  our  study,  the  infusion  of  1  mg  kg−1

etamine  for  10  minutes  after  anesthesia  induction  was  pre-
erred,  and  the  emergence  and  response  to  verbal  stimuli
imes  were  found  to  be  longer  in  Group-K  than  in  Group-S.
his  effect  might  not  have  been  observed  if  lower  doses  of

etamine  had  been  administered.

The  incidence  of  EA  during  extubation  in  the  operating
oom  is  reportedly  higher  than  that  of  EA  in  the  PACU.13

n  our  study,  all  patients  were  followed  for  30  minutes  dur-

0
s
I

38
t.

ng  the  postoperative  period,  and  EA  was  evaluated  during
mergence  and  in  the  PACU.  After  surgery,  the  SAS  score  dis-
ribution  was  found  to  be  similar  between  the  two  groups,
nd  the  number  of  agitated  patients  was  lower  in  the  PACU
s  compared  to  the  emergence  from  anesthesia.

Reducing  the  incidence  of  cough  during  emergence  after
asal  surgery  is  important  for  preventing  bleeding  at  the
urgical  site.  Studies  have  reported  that  ketamine  reduces
entanyl-induced  cough.14,15 In  our  study,  the  incidence  of
ough  during  emergence  was  found  to  be  lower  in  Group-

 than  in  Group-S.  We  believe  that  the  administration  of  a
ow  dose  of  ketamine  is  a  good  alternative  method  for  pre-
enting  bleeding  complications  in  surgeries  wherein  cough
revention  is  important,  such  as  nasal  and  endoscopic  sinus
urgery.

In  a study  conducted  in  adults,  it  was  reported  that
etamine  had  no  effect  on  the  incidence  of  nausea  and
omiting  after  rhinoplasty.3 In  another  study  conducted  on
hildren,  a  placebo  and  different  doses  of  ketamine  (0.2  and

−1
.5  mg  kg ) were  used,  and  the  rates  of  postoperative  nau-
ea  and  vomiting  were  found  to  be  similar  across  all  groups.12

n  our  study,  no  difference  was  found  between  the  groups
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16. Peltoniemi MA, Hagelberg NM, Olkkola KT, Saari TI. Ketamine:
a review of clinical pharmacokinetics and pharmacodynam-
ics in anesthesia and pain therapy. Clin Pharmacokinet.
S.  Abitağaoğlu, C.  K

n  terms  of  the  occurrence  of  nausea/vomiting  and  other
omplications  during  the  PACU  follow-up  period.

In  nasal  surgery,  controlled  hypotension  is  important
or  preventing  bleeding,  facilitating  the  application  of
urgical  techniques,  and  reducing  the  surgical  duration.
etamine  leads  to  central  sympathetic  activation  by  pre-
enting  neuronal  catecholamine  reuptake  and  stimulating
orepinephrine,  dopamine,  and  serotonin  release  from  nora-
renergic  neurons,  which  in  turn  increases  the  individual’s
lood  pressure  and  HR.16 In  our  study,  the  intraoperative  MAP
nd  HR  decreased  in  both  groups  compared  with  the  base-
ine  measurements.  The  vital  signs  during  the  postoperative
eriod  were  similar  between  the  two  groups.  Therefore,
he  administration  of  a  low  dose  of  ketamine  did  not  have
ny  negative  hemodynamic  effects  in  patients  undergoing
eptoplasty.

The  present  study  has  some  limitations.  In  the  postoper-
tive  period,  all  patients  were  followed  only  until  discharge
rom  the  PACU.  Therefore,  a  significant  difference  might
ave  been  observed  in  the  pain  scores  between  the  groups,
f  the  patients  were  followed  over  a  longer  period  of  time
fter  surgery.  Furthermore  102  patients  were  included  in  the
tudy;  although  the  number  of  patients  included  in  the  study
as  not  small,  a  larger  sample  size  might  have  revealed  a
ifference  between  the  groups  in  terms  of  the  incidence  of
A.

onclusion

he  intraoperative  administration  of  ketamine  does  not
educe  the  incidence  of  EA  following  septoplasty,  but  it
s  effective  in  reducing  the  incidence  of  cough  during
mergence.  In  surgery  wherein  hypotensive  anesthesia  is
erformed,  the  administration  of  1  mg  kg−1,  ketamine  does
ot  have  any  negative  effects  on  hemodynamics.
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