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Abstract
Introduction:  Music  has  been  used  for  several  years  as  a  relaxation  method  to  reduce  stress  and
anxiety. It  is  a  painless,  safe,  inexpensive  and  practical  nonpharmacologic  therapeutic  modality,
widely used  all  over  the  world.
Objectives:  We  aimed  to  evaluate  the  effect  of  music  therapy  on  intraoperative  awareness,
patient satisfaction,  awakening  pain  and  waking  quality  in  patients  undergoing  elective  septo-
rhinoplasty  under  general  anesthesia.
Methods:  This  randomized,  controlled,  prospective  study  was  conducted  with  120  patients
undergoing  septorhinoplasty  within  a  2  months  period.  The  patients  were  randomly  selected  and
divided into  two  groups:  group  music  (music  during  surgery)  and  control  group  (without  music
during surgery).  All  patients  underwent  standard  general  anesthesia.  Patients  aged  18---70  years
who would  undergo  a  planned  surgery  under  general  anesthesia  were  included.  Patients  who
had emergency  surgery,  hearing  or  cognitive  impairment,  were  excluded  from  the  study.
Results: A  total  of  120  patients  were  enrolled,  and  separated  into  two  groups.  There  were  no
statistically  significant  differences  between  the  groups  in  terms  of  demographic  characteristics,
anesthesia  and  surgery  durations  (p  >  0.05).  In  the  music  group,  sedation  agitation  scores  were
lower than  those  in  the  control  group  at  the  postoperative  period  (3.76  ±  1.64  vs.  5.11  ±  2.13;
p <  0.001).  In  addition;  in  patients  of  the  music  group,  the  pain  level  (2.73  ±  1.28  vs.  3.61  ±  1.40)
was lower  (p  <  0.001),  requiring  less  analgesic  drugs  intake.
Conclusion:  Music  therapy,  which  is  a  nonpharmacologic  intervention,  is  an  effective  method,
without side  effects,  leading  to  positive  effects  in  the  awakening,  hemodynamic  parameters
and analgesic  requirements  in  the  postoperative  period.  It  is  also  effective  in  reducing  the
anxiety and  intraoperative  awareness  episodes  of  surgical  patients.
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Efeitos  da  musicoterapia  em  pacientes  submetidos  a  rinosseptoplastia  sob  anestesia
geral

Resumo
Introdução:  A  música  tem  sido  usada  há  vários  anos  como  um  método  de  relaxamento  para
reduzir o  estresse  e  a  ansiedade.  É  um  método  de  tratamento  não  farmacológico,  seguro,
barato e  prático,  amplamente  usado  em  todo  o  mundo.
Objetivo:  Avaliar  o  efeito  da  musicoterapia  no  despertar  intraoperatório,  na  satisfação  do
paciente, na  dor  ao  despertar  e  na  qualidade  de  vigília  em  pacientes  submetidos  à  rinossepto-
plastia eletiva  sob  anestesia  geral.
Método:  Estudo  prospectivo,  randomizado  e  controlado  feito  com  120  pacientes  submetidos
a rinosseptoplastia  em  2  meses.  Os  pacientes  foram  selecionados  aleatoriamente  e  divididos
em dois  grupos:  musicoterapia  (música  durante  a  cirurgia)  e  controle  (sem  música  durante  a
cirurgia). Todos  os  pacientes  foram  submetidos  a  anestesia  geral  padrão.  Pacientes  entre  18  e  70
anos que  seriam  submetidos  a  cirurgia  planejada  sob  anestesia  geral  foram  incluídos.  Pacientes
submetidos  a  cirurgia  de  emergência,  apresentavam  deficiência  auditiva  ou  cognitiva  foram
excluídos do  estudo.
Resultados:  Foram  inclu¡dos  no  estudo  120  pacientes,  divididos  nos  dois  grupos.  Não  houve
diferenças estatisticamente  significantes  entre  os  grupos  em  relação  às  características  demo-
gráficas, anestesia  e  duração  da  cirurgia  (p  >  0,05).  No  grupo  musicoterapia,  os  escores  de
agitação da  sedação  foram  menores  do  que  no  grupo  controle  no  período  pós-operatório  (3,76
± 1,64  vs.  5,11  ±  2,13;  p  <  0,001).  Além  disso,  nos  pacientes  do  grupo  musicoterapia,  o  nível
de dor  (2,73  ±  1,28  vs.  3,61  ±  1,40)  foi  menor  (p  <  0,001)  e  a  necessidade  de  analgésicos  foi
menor no  pós-operatório.
Conclusão:  A  musicoterapia,  uma  intervenção  não  farmacológica,  é  um  método  eficaz,  sem
efeitos colaterais,  que  leva  a  efeitos  positivos  no  despertar,  nos  parâmetros  hemodinâmicos  e
nas necessidades  analgésicas  no  pós-operatório,  além  de  reduzir  a  ansiedade  por  estresse,  a
dor e  a  chance  de  despertar  durante  a  cirurgia.
© 2019  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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he  rapid  development  of  anesthesia  techniques  in  the
ecent  years,  has  gradually  expanded  the  working  areas
f  anesthesiologists  outside  the  operating  room,  and  the
ncrease  of  the  number  of  daily  operations,  have  lead  to
n  increase  of  the  patients  expectations  regarding  safety
nd  comfort.  Anesthesiologists  are  responsible  for  ensuring
he  safety  and  comfort  of  the  patient  before,  during  and
fter  the  operation,  especially  inside  the  operation  room.
he  increasing  responsibilities,  the  expectations  of  patients
nd  their  relatives  force  us  to  update  our  knowledge  in  anes-
hesia  practice  and  to  develop  new  methods.1,2

Almost  all  of  the  patients  to  be  operated  present  with
nxiety,  begins  at  least  two  days  before  the  surgery.  The
nxiety  gradually  increases  in  the  operation  room  accompa-
ied  by  feelings  of  fear,  doubt  and  desperation.3 Increases
n  respiratory  rate,  heart  rate,  blood  pressure,  plasma
drenaline  and  noradrenalin  levels  are  some  physiological
esponses  to  pre-surgical  stress  and  anxiety.  In  addition  to
perations;  the  removal  of  anxiety  observed  in  almost  all  the
atients  during  the  diagnostic  or  invasive  procedures  with  a
roper  premedication  has  become  a  routine  practice.4,5 The

im  of  the  sedation  is  to  bring  the  patient  who  is  confron-
ed  with  anxiety  and  painful  attempts  to  a  position  where
hey  can  safely  and  calmly  undergo  the  anesthesia  and  sur-
ical  procedures.  However,  this  is  difficult  to  obtain  because

d
h
s

f  the  variability  of  the  sedation  level,  expectations  of  the
atients,  difference  in  the  intraoperative  conditions,  and
he  different  pharmacokinetic  and  pharmacodynamic  pro-
erties  of  the  used  agents.6

Currently,  pharmacologic  treatment  options  for  the  per-
operative  period  anxiety  and  pain,  and  complementary
edical  interventions  such  as  hypnosis,  acupuncture  and
usic  therapy,  are  becoming  increasingly  more  popular,

ven  if  the  results  are  not  yet  completely  known  yet.  Music
as  been  used  for  several  years  as  a  relaxation  method  to
educe  stress  and  anxiety.  It  is  a  painless,  safe,  inexpensive
nd  practicable  nonpharmacologic  treatment,  widely  used
ll  over  the  world.7---9

Many  studies  have  employed  music  therapy  and  other
herapeutic  suggestion  methods,  and  it  has  been  observed
hat  the  patients’  surgical  anxiety  has  decreased  and  a  seda-
ive  effect  has  been  observed  in  the  perioperative  period.
n  addition  to  the  anxiolytic  and  sedative  effects,  this  the-
apy  has  shortened  the  duration  of  postoperative  recovery
nd  has  reduced  the  need  for  analgesic  drugs.  Also,  it  has
een  reported  that  listening  to  music  reduces  the  need  for
edative  drugs  and  improves  satisfaction  in  patients  under-
oing  regional  anesthesia.10,11 In  a  few  studies  conducted
n  patients  under  general  anesthesia,  it has  been  conclu-

ed  that  music  and  intraoperative  therapeutic  suggestions
ave  positive  effects  on  postoperative  recovery  and  analge-
ic  consumption.11---13
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Allocation
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Analysis

Assessed for eligibility (n=200)

Excluded (n=80)
Not meeting includion criteria (n=65)
Declined to participate (n=10)
Other reasons (n=5)

Randomized (n=120)

Group C (without music) (n=60)Group M (with music during surgery) (n=60)

Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Analysed (n=60)
Excluded from analysis (give reasons) (n=0) Excluded from analysis (give reasons) (n=0)

Analysed (n=60)

Discontinued intervention (give reasons) (n=0)

Received allocated intervention (n=60)Received allocated intervention (n=60)

Did not receive allocated intervention (give
reasons) (n=0)

Did not receive allocated intervention (give
reasons) (n=0)

Figure  1  Flow  chart.
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We  aimed  to  determine  the  sedative  effects  of  music  by
preventing  the  anxiety  caused  by  the  noise  in  the  opera-
ting  room  in  patients  who  underwent  septorhinoplasty  under
general  anesthesia  and  to  investigate  the  effects  of  music
on  perioperative  respiratory  and  hemodynamic  parameters,
analgesic  consumption  and  occurrence  of  intraoperative
awareness.

Material and methods

Patients

This  randomized,  double-blind,  and  prospectively  research
was  conducted  in  a  single  urban  state  hospital.  The  appro-
val  for  the  research  was  granted  by  the  Institutional  Ethics
Committee  (decision  no.  2017/72,  Gazi  Yasargil  Training  and
Research  Hospital  Ethics  Committee).  Written  and  spoken
informed  consent  was  obtained  from  all  patients.  A  total  of
120  patients  between  the  ages  of  18  and  70  years  undergoing
septorhinoplasty  under  general  anesthesia  were  included  in
this  study.  Their  demographic  characteristics,  ASA  classifi-
cation,  age,  height  (cm)  and  weights  (kg)  were  recorded.

Patients  with  hearing  problems,  those  unable  to  cooperate
(due  to  dementia,  mental  retardation,  etc.),  those  with  drug
or  alcohol  abuse  history,  and  those  who  did  not  want  to
participate  in  the  study  were  excluded  (Fig.  1).

f
a
M
(

reoperative  procedure

he  patients  were  randomized  into  two  groups:  music  group
group  M,  n  =  60)  and  control  group  (group  C,  n  =  60).  Only
atients  in  the  music  group  put  on  headphones  (Philips,
HP1900)  enclosing  the  ears,  preventing  patients  from  hea-
ing  the  voices  and  noises  inside  the  operation  room.  The
ntensity  of  the  music  sound  was  set  at  a  level  (65  decibels
ith  a  standard  sound  level  meter)  in  which  patients  would

eel  comfortable  when  asked.  During  the  whole  operation,
ll  the  patients  in  the  music  group  listened  to  relaxing  indi-
enous  and  foreign  music  (pop,  arebesk,  jazz,  alaturka,
lassical,  ethnic,  MMP-3078)  by  a  mp3  (Mpeg-1  Audio  Layer
)  device  according  to  their  preferences,  until  the  anesthe-
ic  gases  are  initiated.  Classical  music  was  chosen  by  the
nesthesiologist  for  the  patients  who  did  not  show  any  spe-
ific  preference  (Fig.  2).

nesthesia  management

hirty  minutes  before  surgery,  all  patients  were  premedica-
ed  with  0.03  mg/kg  intramuscular  midazolam  (Dormicum

®
,

oche).  During  the  anesthesia  induction,  2.5  mg/kg  IV  propo-

ol  (Pofol

®
),  1  �g/kg  fentanyl  (Fentanyl

®
, Janssen)  bolus  IV,

nd  1  mg/kg  IV  arithmetic  (Aritmal
®
,  Adeka)  were  applied.

uscle  relaxation  was  achieved  with  0.6  mg/kg  rocuronium
Esmeron

®
, 10  m/mL,  Organon).  After  endotracheal  intu-
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igure  2  The  application  of  music  therapy  under  general
nesthesia.

ation,  2%  sevoflurane  (Sevorane
®
,  Abbot)  was  injected

ith  40%  oxygen  rate  in  anesthesia  maintenance.  In  addi-
ion  to  inhalation  anesthesia,  IV  infusion  of  remifentanil
Ultiva,  Glaxo  Welcome)  was  applied  at  0.05---10  �g/kg/min.
he  remifentanil  dose  was  increased  or  decreased  when  an

ncrease  or  decrease  of  more  than  20%  of  the  baseline  sys-
olic  arterial  pressure  was  observed.  An  additional  muscle
elaxant  was  administered  depending  on  the  duration  of
he  operation  and  follow-up  of  the  neuromuscular  blockade.
hen  the  heart  rate  dropped  below  50  beats/min,  0.5  mg

tropine  was  injected;  when  mean  arterial  pressure  (MAP)
ropped  below  60  mg,  10  mg  of  ephedrine  was  injected.

Patient’s  routine  electrocardiography  (ECG),  noninvasive
lood  pressure  and  peripheral  oxygen  saturation  (SpO2)
ere  continuously  monitored.  Measurements  of  heart  rate,

ystolic  arterial  pressure  (SAP),  diastolic  arterial  pressure
DAP),  and  mean  arterial  pressure  (MAP),  peripheral  oxy-
en  saturation,  and  baseline  values  were  recorded.  Heart
ate,  SAP,  DAP,  MAP,  SpO2,  and  minimum  alveolar  concentra-
ion  (MAC)  values  were  recorded  on  induction,  intubation,
very  5  min  of  anesthesia,  every  15  min  and  immediately
fter  extubation.  All  measurements  were  accomplished
ith  Datex-Ohmeda  anesthesia  equipment  (AS/3,  Datex

®
,

elsinki,  Finland).  The  period  from  the  beginning  of  the
nesthesia  induction  until  the  moment  the  patient  was  taken
o  the  recovering  room,  was  defined  as  the  duration  of  the
nesthesia;  and  the  period  of  time  from  the  surgical  inci-
ion  to  the  skin  closure  was  defined  as  the  duration  of  the
urgery.

ostoperative  procedure

fter  extubation,  patients  were  taken  to  the  postanesthetic
are  unit  (PACU)  for  30  min,  to  be  evaluated.  ECG,  noninva-
ive  blood  pressure  and  SpO2  monitors  were  analyzed.

ata  collection

edation  scores  were  recorded  at  0,  5,  15,  30  min  according
o  six-grade  Riker  sedation-agitation  scale  (RSAS)14 with
eripheral  oxygen  saturation,  SAP,  DAP,  OAB  measurements.
ostoperative  pain  severity  was  assessed  by  a  visual  analog
cale  (VAS;  0---10  cm)  before  departing  the  RSAS  room.
ccording  to  VAS  (visual  analog  scale),  if  the  patient’s

ain  were  5  or  more,  an  additional  0.5  mg/kg  of  petidine
CL  (Aldolan

®
)  IV  was  administered.  Postoperative  nausea

nd  vomiting  were  recorded  as  ‘‘yes’’  or  ‘‘no’’.  One  day
fter  the  surgery,  we  also  evaluated  the  patient  wake-up

M
a
o
g
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atisfaction  using  the  EVAN-G  scale15 and  the  data  about
ntraoperative  awareness.

The  primary  aim  of  our  study  was  to  evaluate  the  patient
atisfaction  after  surgery,  while  our  second  objective  was
o  analyze  intraoperative  hemodynamic  stability,  intraope-
ative  awareness  occurrence,  and  postoperative  pain  and
nxiety.

tatistical  analyses

n  this  study,  the  results  of  a  descriptive  analysis  of  the
emographic  data  (age,  weight,  height,  and  BMI),  gender
nd  ASA  classifications  were  used.  The  data  was  summarized
sing  the  mean  and  standard  deviation.  The  Shapiro---Wilk
est  was  used  for  the  assumption  of  normal  distribution  of
ontinuous  variables.  If  variables  were  normally  distributed,
entral  tendency  was  expressed  as  the  mean  (SD).  Means
ere  compared  using  independent  or  paired  Student’s  t-

est.  Spearman  correlation  analysis  was  used  to  find  out  a
orrelation  between  non-normally  distributed  independent
ariables.  Fisher  exact  test  was  used  for  categorical  data  and
xpressed  in  count,  percentages.  Differences  were  conside-
ed  significant  if  p  <  0.05.  Statistical  analysis  was  performed
sing  SPSS  22  (Chicago,  IL,  USA).

esults

his  study  was  carried  out  with  120  patients  divided  in
wo  groups  of  60  people.  There  was  no  statistically  signi-
cant  difference  between  groups  in  terms  of  demographic
haracteristics  (age,  BMI,  gender,  ASA)  (p  >  0.05)  (Table  1).
he  operation  periods  of  the  groups  were  similar  (p  > 0.05)
Table  1).

The  most  preferred  music  by  our  patients  was  Turkish  pop
usic  (29  cases).  Eastern  and  Western  music  were  selec-

ed  by  20  and  9  patients,  respectively.  The  anesthesiologist
hose  classical  music  for  2  patients  who  did  not  show  a
articular  preference.

When  the  values  of  MAP,  SAP  and  DAP  were  compared,
he  differences  between  the  two  groups  were  not  statisti-
ally  significant  (p  >  0.05),  although  the  general  results  were
ower  in  the  music  group.

When  both  groups  were  evaluated  with  RSAS,  the  results
ere  lower  in  the  music  group  (3.76  ±  1.64  vs.  5.11  ±  2.13),
hich  means  that  the  patients  in  the  music  group  had  a
etter  awakening  quality  (p  <  0.001)  (Table  2).

The  mean  VAS  score  for  pain  was  lower  in  the  music
roup,  showing  statistical  significance  (2.73  ±  1.28  vs.
.61  ±  1.40)  (p  < 0.001).  Patients  with  severe  postoperative
ain  (VAS  ≥  5)  were  medicated  with  0.5  mg/kg  Petidin  HCL
Aldolan

®
)  (4  patients  of  the  music  group  vs.  9  of  the  control

roup)  (Table  2).
Patient  satisfaction  rate  was  significantly  higher  in  the

usic  group  (73.3%  vs.  36.6%)  than  the  control  group
p  <  0.001)  (Table  2).

The  incidence  of  intraoperative  awareness  was  higher  in
he  control  group  (4  cases  vs.  9  cases),  but  the  difference
as  not  statistically  significant  (p  =  0.14)  (Table  2).

iscussion
usic  therapy,  a nonpharmacological  modality;  can  be
ccepted  as  an  effective  method  intraoperatively  and  post-
peratively  when  applied  to  septorhinoplasty  patients  under
eneral  anesthesia.  In  our  study,  we  have  concluded  that,
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Table  1  Comparison  of  group  M  and  group  C  based  on  demographic  parameters,  hemodynamic  parameters  and  surgical  inter-
ventions characteristics.

Variable  Group  M  (n  =  60)  Group  C  (n  =  60)  p-Valueb

Age,  mean  ±  SD  yearsa 31.93  ±  8.67  31.56  ±  8.05  0.81
Gender (male/female)  29/31  27/33  0.71
BMI, mean  ±  SD  (kg/m2)a 25.47  ±  3.98  26.81  ±  4.76  0.98
ASA-PS class  0.14
Class I  23  (38.3%)  28  (46.6%)
Class II  37  (61.6%)  32  (53.3%)
Time of  surgery,  mean  ±  SDa 139.75  ±  9.75  141.03  ±  10.8  0.49
Time of  anesthesia,  mean  ±  SDa 159.58  ±  8.88 160.60  ±  9.17 0.53
MAP, mean  ±  SD  (mm  Hg)a 85.13  ±  10.43 86.66  ±  10.78 0.578
HR, mean  ±  SD  (beat/min)a 78.56  ±  9.66 79.63  ±  13.84 0.730

ASA-PS, American Society of Anesthesiologist Physical Status; SD, standard deviation; Group M, music intervention; Group C, control
group; MAP, mean arterial pressure; HR, heart rate.

a Values are expressed as mean (SD).
b Independent t test.

Table  2  Effects  of  music  therapy  on  recovery  quality,  VAS  during  recovery,  patient  satisfaction  and  intraoperative  awareness.

Parameters Group  M(n  =  60) Group  C(n  =  60) pb

Ricker  scale  (quality  of  recovery)a 3.76  ±  1.64  5.11  ±  2.13  <0.001
<5 44  (73.3%)  25  (41.6%)
≥5 16  (26.6%)  35  (58.3%)

VAS during  recoverya 2.73  ±  1.28  3.61  ±  1.40  <0.001
<5 56  (93.3%)  51  (85%)
≥5 4  (6.6%)  9  (15%)

Patient  satisfaction  44  (73.3%)  22  (36.6%)  <0.001
Intraoperative  awareness 4  (6.6%)  9  (15%)  0.14

VAS, visual analog scale; Group M, music intervention; Group C, control group.
a Values are expressed as mean (SD).
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b Independent t test.

the  patients  in  the  music  therapy  group  had  better  awa-
kening  quality  (3.76  ±  1.64  vs.  5.11  ±  2.13;  p  <  0.001)  and
lower  level  of  pain  according  to  a  VAS  (visual  analog  scale)
(2.73  ±  1.28  vs.  3.61  ±  1.40;  p  <  0.001),  and  higher  patient
satisfaction  rates  (73.3  vs.  36.6,  p  <  0.001).  We  have  also
deduced  that  the  incidence  of  HR  (heart  rate),  SAP  (systo-
lic  arterial  pressure),  DAP  (diastolic  arterial  pressure),  MAP
(mean  arterial  pressure)  and  intraoperative  awareness  were
lower  but  not  statistically  significant.

Music  therapy  is  one  of  the  most  effective  therapeutic
practices  that  draws  attention  of  individuals  from  them-
selves  and  from  their  problems  to  another  direction.  Studies
have  shown  that  the  relaxation  quality  of  music  is  a
non-invasive  method  that  reduces  the  physiological  effects
of  stress  such  as  anxiety,  blood  pressure,  heart  rate,  res-
piration  rate  and  improves  the  emotional  state  of  the
patients.13,16,17

If  two  audible  stimuli  at  different  frequencies  (1---30  Hz)
are  applied  to  both  ears  at  the  same  time,  they  are  per-
ceived  as  single  warning.  This  warning  is  described  as  a
brainstem  reaction  originating  from  the  superior  olivary
nucleus  in  both  cerebral  hemispheres,  and  this  response  is

thought  to  lead  to  a  hemispheric  synchronization.  It  has
been  suggested  that  hemispheric  synchronized  sounds  can
be  used  for  pain  control,  stress  and  anxiety  treatment.
Recorded  CD’s  for  this  purpose  are  commercially  marketed

r
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n
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orldwide  under  the  name  of  ‘‘nonpharmacologic  surgical
upport’’.18 In  addition  to  music  therapy,  hemispheric  syn-
hronized  sounds  were  also  investigated  for  effects  on  BIS
alues  in  patients  undergoing  general  anesthesia,  but  hemis-
heric  syncing  did  not  affect  BIS  values  in  patients  receiving
eneral  anesthesia.  More  clinical  trials  are  needed  in  this
egard.19

Bondoc  et  al.18 investigated  the  effect  of  hemisphe-
ic  sound  on  perioperative  analgesic  requirement  in  the
reoperative  and  intraoperative  periods  of  patients  under-
oing  general  anesthesia.  In  this  study,  patients  were
andomly  divided  into  three  groups:  hemispheric  synchro-
ized  audiophiles,  their  favorite  music  tracks  or  empty
assette  listeners  (control).  Fentanyl  was  used  as  an  anal-
esic  during  induction  and  intraoperative  period.  In  the
emispheric  voice  group,  there  was  less  need  for  fentanyl
han  in  the  control  or  music  group.  Pain  level  and  postope-
ative  analgesic  requirement  were  lower  in  the  hemispheric
roup  than  in  the  other  groups.  It  has  also  been  found  that
he  duration  of  stay  until  discharge  from  the  hospital  was
hortened  in  the  hemispheric  voice  group.  However,  there
as  no  difference  between  the  groups  in  terms  of  intraope-
ative  heart  rate,  blood  pressure  levels  and  postoperative
ausea,  vomiting.  In  our  study,  we  administered  remifenta-
il  infusion  instead  of  fentanyl  infusion  during  intraoperative
nalgesia  and  we  concluded  that  remifentanil  consumption
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as  significantly  reduced  in  the  music  group,  similarly  to  the
tudy  of  Bondoc  et  al.

Allen  et  al.20 reported  that  perioperative  music  the-
apy  reduced  the  stress-induced  hypertensive  response  in

 group  of  geriatric  patients  to  be  undergoing  ophthalmic
urgeries  under  local  anesthesia.  The  heart  rates,  systo-
ic  and  diastolic  blood  pressures  of  the  patients  listening
o  the  music  were  found  to  be  similar  to  those  measu-
ed  one  week  before  surgery.  In  this  study,  it  was  thought
hat  the  reason  for  the  positive  effect  in  the  hemodyna-
ic  parameters  was  the  reduction  of  the  anxiety  regarding

he  surgery,  by  redirecting  the  attention  of  the  patient  to
he  music.  In  addition,  it  has  been  observed  that  music
ncreases  the  feeling  of  personal  control  in  patients  at  post-
perative  conditions  and  that  it  leads  to  a  general  feeling
f  well-being.  In  our  study,  it  was  observed  that  intraopera-
ive  musical  stimulation  reduced  the  levels  of  HR,  SAP,  DAP,
AP  but  it  was  not  statistically  significant  compared  to  the
ontrol  group.  Similarly  to  our  study,  there  are  other  studies
howing  that  music  therapy  has  no  effect  on  hemodynamic
arameters.18,19,21

In  an  animal  study  carried  out  in  order  to  explain
he  effect  of  music  therapy  on  hemodynamics,  the  music
howed  to  reduce  blood  pressure  in  hypertensive  rats.  Music-
herapy  applied  to  rats  also  showed  that  blood  calcium
evels  increased,  with  consequent  increase  of  dopamine
ynthesis  in  the  brain  via  a  calmodulin-dependent  system.
he  increase  in  dopamine  level  is  thought  to  decrease
lood  pressure  by  inhibiting  sympathetic  activity  by  D2
eceptors.22 Based  on  these  findings,  it  can  be  postula-
ed  that  in  diseases  with  dopaminergic  dysfunction  music
herapy  may  be  effective  in  relieving  the  symptoms.  As

 result  of  music  therapy  in  Parkinson’s  disease,  positive
evelopments  have  been  reported  in  motor  and  emo-
ional  functions  and  also  in  daily  activities.23 Similarly,
t  has  been  observed  that  it  relieved  the  symptoms  of
pilepsy.22

It  has  been  reported  that  anxiolytic  effects  of  music  were
nvestigated  as  a  treatment  modality  in  eliminating  preo-
erative  anxiety  in  anesthesiology  practice.11,24 Minimizing
nxiety  in  the  preoperative  period  facilitates  the  induc-
ion  of  anesthesia,  prevents  undesired  reflex  cardiovascular
esponse,  and  reduces  the  required  anesthetic  dose  by  redu-
ing  oxygen  consumption.  In  a  study  comparing  preoperative
usic  therapy  with  midazolam  treatment,  the  reduction  in

nxiety  score  with  music  therapy  was  found  to  be  significan-
ly  higher  than  with  midazolam  treatment.

In  order  to  investigate  the  effect  of  music  on  anxiety  in
he  preoperative  period,  99  patients  undergoing  day  surgery,
ere  randomly  divided  into  music  and  control  groups.  None
f  the  patients  were  premedicated  with  a  pharmacological
gent  for  sedation.  On  the  day  of  the  surgery,  any  kind  of
usic  CD  selected  and  brought  by  patients  was  listened  to

0  min  during  the  preoperative  period.  Because  the  study
as  double-blind,  in  the  control  group,  the  CD  player  played

 blank  CD.  The  anxiety  levels  of  the  patients  were  evalua-
ed  with  the  40  item  State/Trait  Anxiety  Inventory  before
nd  after  this  application.  In  addition;  measurements  of
erum  cortisol  and  catecholamine  levels  being  neuroendo-
rine  variables  of  anxiety,  blood  pressures  and  heart  rate
eing  physiological  indicators  of  anxiety  were  also  per-
ormed  simultaneously.  As  a  result,  it  was  observed  that
usic  therapy  reduced  anxiety,  but  did  not  affect  hemo-
ynamic  parameters  such  as  blood  pressure,  heart  rate,

nd  serum  cortisol  and  catecholamine  levels.10 We  did  not
valuate  the  preoperative  or  postoperative  anxiety  in  our
tudy.  We  used  the  Riker  sedation  agitation  scale  (RSAS),

 commonly  used  scale,  to  measure  the  level  of  postope-
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ative  sedation  and  concluded  that  the  sedation  scores  of
he  patients  in  the  music  group  were  higher  than  those  of
he  control  group,  similarly  to  other  studies  in  the  litera-
ure.

Koç  et  al.13 found  that  music  therapy  significantly  reduces
nxiety  and  BIS  values  and  reported  that,  in  addition  to  the
eed  of  less  sedative  drugs  during  regional  anesthesia,  lis-
ening  to  classical  Turkish  music  could  be  a  harmless,  fun
nd  low  cost  adjuvant.  Music  therapy  has  been  shown  to
educe  the  need  for  propofol  to  provide  adequate  sedation
n  patients  with  controlled  sedation  undergoing  urological
urgery  (under  spinal  anesthesia).  The  author  also  obser-
ed  that  music  therapy  decreased  44%  of  the  need  for
pioid  consumption  in  patient  controlled  analgesia.25 It  is
learly  known  that  postoperative  pain  causes  undesirable
linical  conditions  such  as  metabolic  and  endocrine  res-
onses,  adverse  effects  on  organ  functions,  muscle  spasms
nd  atelectasis.  For  this  reason,  postoperative  analgesia
anagement  is  highly  vital.  Nilsson  et  al.12 found  that  music

herapy  reduced  the  pain  and  analgesic  drugs  requirement.
hey  studied  90  patients  who  underwent  abdominal  hys-
erectomy  under  general  anesthesia  randomly  divided  into
hree  groups;  music,  therapeutic  suggestion  with  music  and
ontrol  group.  Relaxing  music  accompanied  by  wave  sounds
as  listened  to  the  music  group.  The  same  music  was  lis-

ened  to  the  patients  in  therapeutic  suggestion  group  in
ddition  to  a  relaxing  and  encouraging  suggestion.  The  sug-
estion  was  performed  with  a  relaxing  male  voice  telling
hat  there  would  be  no  post-operative  pain,  nausea  and
omiting,  recovery  would  be  quick,  while  patients  in  the
ontrol  group  listened  to  a  pre-recorded  tape  containing
oises  of  an  active  operation  room.  The  follow-up  sho-
ed  that  patients  in  the  music  group  presented  less  pain
nd  analgesic  requirements,  and  recovered  earlier  than  the
thers.  In  addition,  fatigue  sensation  at  discharge  were  less
requently  observed  in  the  groups  of  music  and  therapeu-
ic  suggestion  with  music.  However;  music  therapy  did  not
educe  postoperative  nausea  and  vomiting.  In  this  study,
s  in  our  study,  patient-controlled  analgesia  was  used  as  a
outine  technique  in  the  treatment  of  pain,  and  similarly,
he  amount  of  analgesic  consumed  in  the  music  group  was
ound  to  be  lower.  In  addition,  postoperative  nausea  and
omiting  in  our  study  did  not  differ  between  the  music  and
ontrol  groups.  Also,  we  observed  that  in  the  music  group,
arly  postoperative  parameters  and  sedation  scores  were
ositively  affected.

In  a  study  published  in  1995  at  CHEST,  two  groups  were
stablished  to  investigate  the  effect  of  music  on  patients
ndergone  bronchoscopy.  The  music  group  had  21  patients
he  control  group,  28  patients.  It  was  concluded  that  the
ate  of  satisfaction  was  higher  in  the  music  group.26 Another
imilar  study  consisted  of  patients  submitted  to  colonoscopy
nder  general  anesthesia  (85  patients  in  the  music  group
s.  81  patients  in  the  control  group).  The  rate  of  satis-
action  in  the  music  group  was  higher  than  in  the  control
roup  (96.3%  vs.  56.1%,  respectively)  p  <  0.0001.27 In  a  meta-
nalysis  published  in  2019,  on  8  randomized  trials  involving
12  patients  under  general  anesthesia,  satisfaction  was  sig-
ificantly  higher  in  the  music  group.28 In  addition,  other
tudies  have  confirmed  that  music  has  positive  effects  on
atient  satisfaction.29,30

Finally,  in  our  study,  we  examined  the  incidence  of
ntraoperative  awareness  with  music  therapy.  In  a  study
hat  Mohamed  Kahloul  et  al.,31 they  examined  140  patients

ho  underwent  abdominal  surgery  under  general  anesthe-

ia.  Patients  were  divided  in  2  groups  of  70  patients,  with
nd  without  music  therapy.  Patients  without  music  therapy
resented  significative  more  episodes  of  intraoperative
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awareness.  In  our  study,  the  incidence  of  intraoperative
awareness  was  higher  in  the  control  group  (4  patients  in
the  music  group  vs.  9  patients  in  the  control  group)  but  not
statistically  significant  (p  >  0.05).

Conclusion

We  have  found  that  music  therapy  decreases  the  pain  level
and  the  need  of  analgesic  drugs  intake  intraoperatively
and  postoperatively.  In  addition,  we  showed  that  it  has
positive  effects  on  postoperative  parameters  and  level  of
sedation.  In  conclusion,  we  have  shown  that  music  the-
rapy  is  a  non-pharmacological  method  with  practically  no
costs,  easy-to-apply,  without  side  effects,  that  increases  the
sedation  and  reduces  pain  levels,  as  observed  in  previous  cli-
nical  trials.  However,  the  experience  on  this  subject  is  still
very  limited  despite  the  increasing  number  of  trials.  More
efforts  are  needed  to  ensure  that  music  therapy  gains  a  more
respectable  and  distinct  place  in  the  modern  health  care
system.  There  is  also  a  need  for  prospective  clinical  trials
involving  more  patients,  multicentered,  double-blinded,
randomized  and  controlled,  with  blood  tests  investigation.
We  also  think  that  human  and  animal  studies  would  be  use-
ful  to  define  the  different  mechanisms  of  action  that  would
explain  the  positive  effects  of  music  therapy.
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3. Koç  H, Erk G, Apaydın Y, Horasanlı E, YiğitbaĢı BDB. Epidural
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