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Abstract
Background  and  objectives:  In  this  study,  we  aimed  to  determine  the  risk  of  obstructive  sleep
apnea (OSA)  in  patients  undergoing  elective  surgery  and  its  relationship  with  difficult  intubation
(DI).
Methods:  This  prospective,  descriptive,  cross-sectional  study  was  conducted  between  Decem-
ber 2018  and  February  2020  in  the  anesthesiology  and  reanimation  service  of  a  training  and
research hospital.  The  study  included  patients  who  were  ASA  I---II,  18  years  of  age,  and  older
who underwent  elective  surgery  under  general  anesthesia.  A  form  regarding  the  baseline  char-
acteristics  of  the  participants  as  well  as  STOP-Bang  score,  Mallampati,  and  Cormack-Lehane
classification  was  used  to  collect  the  data.
Results:  The  study  included  307  patients.  It  was  determined  that  64.2%  of  patients  had  a  high
risk of  OSA.  The  presence  of  DI  (determined  by  repeated  attempts  at  intubation)  was  28.6%
in the  high-risk  OSA  group,  while  there  was  no  DI  in  the  low-risk  OSA  group.  A  statistically
significant  difference  was  found  between  the  groups  in  terms  of  OSA  risk  according  to  the
presence of  DI  according  to  repeated  attempts,  Cormack-Lehane  classification,  and  Mallampati
classification  (p  <  0.001).
Conclusion:  Due  to  the  high  rate  of  DI  in  patients  with  a  high  risk  of  OSA,  the  security  of  the
airway in  these  patients  is  endangered.  Early  clinical  recognition  of  OSA  can  help  in  designing
a safer  care  plan.
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bstructive  sleep  apnea  (OSA)  is  a  common  and  often  undi-
gnosed  disease  that  causes  blood  oxygen  desaturation  as

 result  of  the  recurrent  collapse  of  the  upper  airways
uring  sleep.  OSA  causes  a  serious  increase  in  the  risk  of
omplications  that  may  occur  in  the  perioperative  period,  as
ell  as  poor  health  outcomes  in  the  long  term.1 Due  to  this

ncreased  perioperative  risk,  recently  published  guidelines
mphasize  that  the  presence  of  OSA  in  patients  should  be
dentified  to  raise  awareness  among  healthcare  profession-
ls,  reduce  the  risk  of  complications,  and  improve  patient
utcomes.1

The  presence  of  obstructive  sleep  apnea  is  an  inde-
endent  risk  factor  for  difficult  intubation  (DI),  making
t  difficult  to  ventilate  the  patient  with  a  mask.  Thus,
he  anesthesia  team  should  take  the  necessary  precautions
o  ensure  that  adequate  airway  patency  is  continuously
aintained.1 Patients  with  OSA  wake  up  repeatedly  from

leep  in  order  to  maintain  airway  patency,  causing  daytime
leepiness,  fatigue,  and  impairment  in  cognitive  functions.2

he  presence  of  OSA  causes  an  increase  in  the  risk  of  car-
iovascular  disease  and  therefore  mortality,  uncontrolled
yperglycemia  in  diabetic  patients,  death  from  traffic
ccidents  due  to  impaired  cognitive  functions,  and  the
evelopment  of  cancer.3 The  diagnosis  of  OSA  is  often  made
y  the  apnea-hypopnea  index  (AHI),  which  is  measured  by
aking  the  sum  of  the  number  of  apnea  and  hypopnea  events
een  per  hour  in  measurements  performed  by  polysomnogra-
hy  overnight.  An  AHI  is  between  5---14  per  hour  is  considered
ild  OSA,  between  15---29  is  considered  moderate  OSA,  and

0  and  above  is  considered  severe  OSA.4

In  a  systematic  review  evaluating  24  studies  conducted
n  the  general  population,  the  prevalence  of  OSA  was  found
o  be  between  6---17%,  and  it  was  established  that  it  is
ore  common  in  males,  obese  individuals,  and  elderly

ndividuals.5 Studies  have  confirmed  the  presence  of  OSA
n  3.3---66%  of  patients  who  underwent  surgery  and  were
eported  to  have  a  difficult  airway.  In  a  narrative  review6

valuating  10  studies,  the  incidence  of  DI  was  higher  in
SA  patients  than  in  non-OSA  patients  [56/386  (14.5%)  vs.
9/897  (7.7%);  p  =  0.0002].  It  has  also  been  revealed  that
ore  complications  are  seen  in  the  perioperative  and  post-

perative  period  in  patients  with  a  diagnosis  of  OSA  who
nderwent  intravenous  sedation,  general  anesthesia,  and
ostoperative  opioid  analgesia.7 Additionally,  the  risk  of  car-
iovascular  complications  from  general  anesthesia  is  2---3
imes  higher  in  patients  diagnosed  with  OSA.8 Although  the
pioid  dose  consumed  in  the  postoperative  period  in  patients
ho  underwent  surgery  with  and  without  OSA  diagnosis  in

 recent  study  was  similar,  the  incidence  of  pulmonary,
ardiovascular,  gastrointestinal,  renal,  and  thromboembolic
omplications  was  higher  in  patients  diagnosed  with  OSA
han  in  patients  without  OSA.9

Although  it  has  been  pointed  out  in  the  recently  pub-
ished  updated  guidelines  that  every  patient  with  plans  to
ndergo  surgery  should  be  screened  with  a  valid  and  reliable
SA  measurement  tool,1 it  is  stated  that  only  34.7%  of  anes-

hesiologists  perform  OSA  screening.10 It  was  observed  in  the
tudy  of  Singh  et  al.11 that  although  267  patients  who  were  to
ndergo  surgical  operation  were  diagnosed  with  moderate-
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evere  OSA,  92%  of  surgeons  and  60%  of  anesthetists  did  not
valuate  patients  for  the  presence  of  OSA.

The  aim  of  this  study  was  to  determine  the  risk  of  OSA
n  patients  undergoing  elective  surgery  and  its  relationship
ith  DI.

ethods

his  prospective,  descriptive,  and  relational  study  was  con-
ucted  in  the  anesthesiology  and  reanimation  service  of  a
raining  and  research  hospital  between  November  2018  and
ebruary  2020.  The  study  was  conducted  in  accordance  with
he  Declaration  of  Helsinki.  Local  ethics  committee  approval
meeting  date:  11/06/2018,  decision  no:  1030)  was  obtained
n  addition  to  the  necessary  permissions  from  the  hospi-
al  where  the  study  was  conducted  and  the  consent  of  the
atients.

Surgical  operations  of  the  ear,  nose,  throat,  urology,  gen-
ral  surgery,  and  joints  were  performed  under  general  and
egional  anesthesia  in  the  unit  where  the  study  was  con-
ucted.  An  anesthesiologist  was  present  in  the  unit,  which
as  a  total  of  four  operating  theatres.  After  the  operation,
atients  were  taken  to  the  recovery  unit  before  they  were
ent  to  the  clinic,  and  their  care  was  provided  by  two  nurses.

The  study  included  patients  who  were  ASA  (American
ociety  of  Anesthesiologists)  physical  status  I---II,  18  years
f  age  and  older  who  underwent  elective  surgery  under
eneral  anesthesia,  who  were  not  pregnant,  did  not  have
ny  psychiatric  disorder  that  prevented  communication,  and
olunteered  to  participate  in  the  study.  Patients  who  were
reviously  diagnosed  with  OSA  and  did  not  participate  in
he  study  were  excluded  from  the  study.  Documented  OSA
as  defined  as  an  OSA  diagnosis  based  on  a  previous  labo-

atory  or  portable  polysomnography  or  if  the  patient  had  a
rescription  for  continuous  positive  airway  pressure  for  OSA.

This  study  was  designed  based  on  the  hypothesis  that
atients  with  high-risk  OSA  were  at  increased  risk  for  DI
ompared  with  patients  with  low-risk  OSA.  Sampling  calcu-
ations  were  performed  using  the  GPower  3.1.9.4  program,
nd  according  to  the  Chung  et  al.12 study,  23.83%  of  the
atients  had  a  low  risk  of  OSA.  According  to  these  data,  the
ample  size  should  be  289  with  95%  power  and  5%  Type  1
rror.

utcomes

or  the  primary  outcome  measure,  we  aimed  to  assess  the
isk  of  OSA  and  its  relationship  with  DI.  The  STOP-Bang  score
as  used  to  detect  OSA  in  the  patients  before  surgery.  Mal-

ampati  classification  and  the  Cormack-Lehane  test  were
sed  to  evaluate  the  risk  of  DI  in  each  patient.

easurements
or  data  collection,  the  baseline  characteristics  of  the  par-
icipants,  STOP-BANG  score,  Mallampati  Classification,  and
ormack-Lehane  test  were  used.
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he  form  regarding  the  baseline  characteristics  of
he participants

he  semi-structured  questionnaire  developed  by
esearchers  was  used  after  relevant  literature
eview.1,2,8,11,13,14 The  form  includes  a  total  of  9  ques-
ions,  including  5  questions  regarding  the  patient’s  age,
ex,  height,  weight,  and  surgical  operation,  and  4  questions
egarding  postoperative  complications  with  blood  pressure,
eart  rate  and  oxygen  saturation  (SpO2).

TOP-Bang  Score

his  scoring  system  was  developed  by  Chung  et  al.,15 and  its
urkish  validity  and  reliability  are  reported  by  Acar  et  al.16

he  STOP-Bang  scoring  system  consists  of  eight  questions  in
otal,  and  the  questions  are  answered  as  yes  or  no. 1̈  poinẗis
iven  for  each  yes  answer  and 0̈  poinẗfor  a  no  answer.  If  the
otal  score  is  less  than  3,  it  is  determined  that  there  is  a  low
isk  of  OSA;  if  3  and  above,  there  is  a  high  risk  of  OSA.  In
his  study,  patients  were  divided  into  low-  and  high-risk  OSA
roups.

efinition  of  DI

e  used  three  tools  for  detecting  DI:

 Difficult  intubation  was  defined  as  both  a  2013-updated
report  on  practice  guidelines  for  management  of  the  diffi-
cult  airway  by  the  American  Society  of  Anesthesiologists17

and  the  study  of  Corso  et  al.14 as  a  maneuver  performed
with  a  correct  head  position  and  external  laryngeal  manip-
ulation  resulting  in:  a)  difficult  laryngoscopy,  defined  as
being  characterized  by  the  impossibility  of  obtaining  a
view  of  the  vocal  cords  even  after  the  best  external  laryn-
geal  manipulation;  b)  necessity  of  repeated  attempts.
Accordingly,  a  single  repeated  attempt  or  switch  to  a  dif-
ferent  blade  qualifies  as  DI.

 Mallampati  Classification:  This  classification  was  used  to
predict  the  risk  of  DI  in  the  patient.18 This  measure  has  4
classes:  class  1  -  soft  palate,  uvula,  and  pharyngeal  pillars
are  visible;  class  2  -  soft  palate,  uvula  are  visible;  class  3
-  soft  palate  and  base  of  uvula  are  visible;  class  4  -  soft
palate  is  considered  to  be  invisible.18,19 In  this  study,  it
was  established  that  patients  in  Mallampati  classes  3  and
4  had  a  risk  of  DI.18,19

 Cormack-Lehane  Classification:  The  vocal  cord  images
were  evaluated  between  class  1  and  class  4  using  a  laryn-
goscope  according  to  the  Cormack-Lehane  classification
system.  This  system  has  4  classes:  class  1  -  glottis  is
fully  visible;  class  2  -  glottis  partially  visible;  class  3  -
only  epiglottis  is  visible;  class  4  -  epiglottis  expressed  as
invisible.20 In  this  study,  the  presence  of  DI  was  estab-
lished  if  a  patient  had  a  Cormack-Lehane  grade  of  class  3
or  class  4,  indicating  poor  vocal  cord  imaging.21
ata  collection

ata  were  collected  by  investigators  prior  to  the  patient
ndergoing  surgery.  The  answers  to  the  first  5  questions  in
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he  questionnaire  regarding  the  baseline  characteristics  of
he  participants  were  taken  from  the  patient’s  medical  file.
ostoperative  variables  were  obtained  from  the  patient’s  file
n  the  recovery  unit.  The  patient’s  blood  pressure,  pulse  rate
nd  SpO2 values  were  routinely  measured  every  15  minutes
uring  the  first  hour  in  the  postoperative  recovery  unit.
hese  values  were  recorded  on  the  observation  form  by
urses  who  were  working  in  the  unit  and  who  were  unaware
f  the  research,  and  these  values  were  transferred  to  the
uestionnaire  by  the  researchers.

A  qualified  anesthesiologist  administered  anesthesia.
fter  the  patients  had  been  taken  to  the  surgical
able  with  no  premedication,  a  noninvasive  blood  pres-
ure  cuff,  peripheral  oxygen  saturation  measurement  and
-lead  electrocardiogram  were  tracked  in  a  regular  man-
er.  In  the  dorsum  of  the  hand,  a  20/22G  intravenous
atheter  was  placed  into  a  small  vein.  One  hundred  per-
ent  oxygen  was  derived  from  a  mask  for  2---3  minutes
t  5  L.min-1 for  denitrogenization,  which  was  adminis-
ered  by  voluntary  ventilation.  A  target-controlled  infusion
ump  administered  propofol  (10  mg.mL-1)  and  remifen-
anil  (50  �g.mL-1)  (OrchestraTM,  Fresenius  Vial,  France).
he  Minto  model  was  selected  for  remifentanil,  and  the
chnider  model  was  selected  for  propofol.  Propofol  was
et  at  a  target  effect-site  concentration  of  4.0  �g.mL-1.
emifentanil  was  set  at  a  target  effect-site  concentration
f  3.0  ng.mL-1.  After  remifentanil  administration,  propofol
as  administered,  and  the  target  effect-site  concentra-

ion  reached  3.0  ng.mL-1. Following  loss  of  consciousness,
.6  mg.kg-1rocuronium  (a  muscle  relaxant)  was  given  intra-
enously  (IV).  The  head  was  positioned  in  a  sniffing  position
o  facilitate  intubation  after  approximately  2  minutes,  when
aralysis  was  observed.  The  airway  was  then  assessed  and
raded  according  to  Cormack  and  Lehane’s  method,  without
ressing  upon  the  thyroid  cartilage,  for  optimum  exposure
f  the  glottis.

The  Mallampati  classification  was  evaluated  by  the
nesthesiologist  involved  in  the  study  prior  the  patient
ndergoing  surgery.  After  the  patient  was  placed  in  a  sit-
ing  position,  he/she  was  asked  to  open  his/her  mouth,  stick
is/her  tongue  out,  and  not  to  make  a  sound.  The  pharyngeal
tructure  of  the  patient  was  illuminated  with  an  appropri-
te  light  source  and  evaluated  according  to  the  Mallampati
lassification  system.

The  Cormack-Lehane  classification  was  evaluated  by  the
nesthesiologist  who  took  part  in  the  study,  using  a  Macin-
osh  blade  suitable  for  gender,  without  applying  pressure  to
he  jack  with  the  laryngoscope.  Intubation  was  performed
ith  a  Portex  tube,  and  the  number  of  attempts  at  intuba-

ion  was  recorded.
The  STOP-Bang  score  was  evaluated  by  the  anesthesiol-

gist  involved  in  the  study  before  the  operation.  The  neck
ircumference  of  the  patient  was  measured  with  a  suitable
ape  measure  by  a  nurse  who  was  unaware  of  the  research.
he  STROBE  checklist  was  used  for  reporting  the  study.

tatistical  analysis
BM  SPSS  Statistics  for  Windows,  Version  22.0  (SPSS;  IBM
orp.,  Armonk,  NY,  USA)  was  used  at  the  end  of  the  study
or  statistical  analysis  of  the  data  obtained.  The  compat-
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bility  of  the  obtained  measurement  values  to  a  normal
istribution  was  examined  with  the  Shapiro-Wilk  test.  The
edian  and  interquartile  range  (IQR)  were  used  to  represent

he  descriptive  statistics  of  continuous  numerical  variables.
umber  (n)  and  percentage  (%)  were  used  to  display  cate-
orical  variables.  Comparisons  regarding  data  that  did  not
how  a  normal  distribution  were  made  using  the  Mann-
hitney  U  test,  chi-squared  test,  or  Fisher’s  exact  test.  In

he  multigroup  analysis,  if  the  p-value  was  less  than  0.05,
he  Mann-Whitney  U  test  with  Bonferroni  Correction,  one  of
he  post  hoc  tests,  was  used  to  determine  which  group(s)
aused  the  difference.  In  statistical  decisions,  the  p  <  0.05
evel  was  considered  statistically  significant.

esults

he  study  included  307  patients.  There  were  197  patients
64.2%)  at  high  risk  for  OSAS  as  defined  by  a  STOP-BANG
core  of  3  or  higher.  Five  patients  were  awakened  after  three
nsuccessful  intubation  attempts  due  to  DI.  Age  (p  <  0.001)
as  significantly  higher  in  patients  with  high  OSA  risk  than

n  those  with  low  OSA  risk.  OSA  risk  was  found  to  be  signifi-
antly  higher  in  males  (p  <  0.001).  The  risk  of  OSA  was  found
o  be  low  in  obese  patients  (p  <  0.001).  A  statistically  sig-
ificant  difference  was  found  between  the  groups  in  terms
f  OSA  risk  according  to  operation  type.  According  to  the
onferroni  corrected  Mann-Whitney  U  test,  the  difference
riginated  from  the  patients  who  underwent  ENT  (p  <  0.001),
eneral  surgery  (p  =  0.002),  and  urology  (p  <  0.001)  opera-
ions.  Patients  in  the  ENT  group  had  a  high  risk  of  OSA
Table  1).

The  presence  of  DI,  based  on  the  need  for  repeated
ttempts  for  intubation,  was  28.6%  in  the  high-risk  OSA
roup,  while  there  was  no  DI  in  the  low-risk  OSA  group.  A
tatistically  significant  difference  was  found  between  the
roups  in  terms  of  OSA  risk  according  to  the  presence  of
I  based  on  the  need  for  repeated  attempts  (p  <  0.001),
ormack-Lehane  (p  <  0.001)  and  Mallampati  classification  (p

 0.001)  (Table  2).

iscussion

s  a  result  of  this  study,  64.2%  of  patients  had  a  high  risk  of
SA.  It  was  found  that  age  was  higher  in  patients  with  high
SA  risk,  and  males  had  a  high  risk  of  OSA.  The  risk  of  OSA
as  high  in  Mallampati  class  3  patients  who  underwent  ENT

urgery.  It  was  observed  that  the  patients  with  low  OSA  risk
ere  not  obese,  were  easily  intubated,  and  had  a  Cormack-
ehane  grade  of  1.

In this  study,  64.2%  of  the  patients  had  a  high  risk  of
SA,  and  35.8%  had  a  low  risk  of  OSA.  OSA  prevalence  is
igher  in  patients  undergoing  elective  surgery  than  in  the
eneral  population.  OSA  is  seen  in  one  of  every  4  men
nd  one  of  every  10  women  who  undergo  surgery.22 Finkel
t  al.23 screened  of  2,877  patients  scheduled  for  surgery  and
bserved  that  24%  had  a  high  risk  of  OSA,  and  81%  of  these
atients  did  not  have  a  prior  diagnosis  of  OSA.  Before  elec-

ive  surgery,  patients  should  be  checked  for  the  risk  of  OSA
ith  physical  examination  and  screening  tests.  In  a  previ-
us  study  it  was  observed  that  although  a  moderate  risk  of
SA  was  detected  in  38%  of  patients,  60%  of  anesthetists  and
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2%  of  surgeons  did  not  diagnose  OSA  prior  to  surgery.11 The
igh  prevalence  of  OSA  in  our  study,  similar  to  previously
eported  in  the  literature,  demonstrates  that  patients  were
ot  screened  for  OSA  risk  by  the  anesthesiologist  and/or  sur-
eon  before  the  operation.  With  this  in  mind,  it  is  important
o  note  that  the  American  Society  of  Anesthesiologists  also
ecommends  preoperative  screening  for  OSA.2

In  this  study,  it  was  observed  that  patients  with  a
ow  risk  of  OSA  did  not  experience  DI.  OSA  is  associated
ith  an  increased  incidence  of  DI,  increased  duration  of
ostanesthesia  care  unit  length  of  stay,  and  respiratory
nd  cardiovascular  complications  during  the  perioperative
eriod.24 Both  anesthesia  and  sleep  create  a  predisposing
actor  for  upper  airway  obstruction  by  causing  a  decrease  in
haryngeal  dilator  muscle  activity  and  lung  volume.25 OSA
auses  a  delay  (100---200  milliseconds)  or  deterioration  in
pper  airway  muscle  tone.  Hiremath  et  al.26 were  the  first
o  find  a  significant  relationship  between  the  presence  of
SA  and  DI  in  their  studies  with  polysomnography.  Chung
t  al.15 also  confirmed  the  presence  of  OSA  in  66%  of  patients
ith  DI.  Siyam  et  al.27 studied  36  surgical  patients  with
olysomnography-confirmed  OSA,  matching  two  or  three
emographically  controlled  patients  for  every  OSA  patient.
SA  patients  had  a  higher  incidence  of  DI  than  non-OSA
atients  [8/36  (21.9%)  vs.  2/77  (2.6%)].  In  the  study  by  Kim
t  al.,28 90  patients  with  polysomnography-confirmed  OSA
ere  compared  with  non-OSA  patients  matched  for  age  and

ex.  The  incidence  of  DI  was  higher  in  OSA  patients  than
n  non-OSA  patients  [15/90  (16.7%)  vs.  3/90  (3.3%)].  Liao
t  al.29 found  that  patients  with  OSA  had  difficult  intubation
OSA  vs  non-OSA:  20%  vs.  10%).  Similar  to  the  literature,  in
ur  study,  the  rate  of  DI  was  higher  in  patients  with  a  high
isk  of  OSA.

Many  ear,  nose,  and  tongue  disorders  may  lead  to  OSA.30

specially  in  patients  undergoing  ear-nose-throat  surgery,
ifficulties  are  often  encountered  in  providing  effective  ven-
ilation,  and  these  patients  with  a  history  of  the  difficult
irway  are  at  risk  for  the  development  of  OSA.31 The  con-
itions  that  cause  ENT-specific  surgical  operations  such  as
etrognathic  mandible,  nasal  obstruction,  and  enlarged  ade-
oids  and  tonsils  also  increase  the  risk  of  OSA.  Similar  to  the
iterature,14 the  risk  of  OSA  was  found  to  be  high  in  patients
ho  underwent  ENT  surgery  in  this  study.

Although  polysomnography  applied  in  the  laboratory  is
he  gold  standard  in  the  detection  of  obstructive  sleep
pnea,32 its  usage  rate  is  low  due  to  its  high  cost,  lack  of
vailability  in  every  hospital,  and  long  wait  times.  One  of
he  well-validated  questionnaires  suggested  by  the  Ameri-
an  Society  of  Anesthesiologists  in  the  evaluation  of  OSA  in
he  surgical  population  is  the  STOP-Bang  score.13 It  is  often
referred  because  of  its  fast  application  and  easy  use.12 The
ariables  of  age,  sex,  blood  pressure,  and  obesity  in  the
TOP-Bang  score  are  similar  to  the  literature  in  this  study14

s  the  variables  affecting  patients  with  high  OSA  risk.
There  is  evidence  of  OSA  pathogenesis  due  to  the  upper

irway  size  and  shape.33 The  Mallampati  class  is  an  easy  and
eplicable  method  for  determining  the  size  and  shape  of  the
pper  airways  and  is  validated  as  a  tool  to  assess  the  risk  of

I.34 Shah  et  al.30 revealed  that  a  one-unit  increase  in  the
allampati  score  increases  the  risk  of  OSA  more  than  1.5

imes.  In  the  study  of  Hukins,34 although  Mallampati  classes
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Table  1  Baseline  characteristics  of  study  patients  (n  =  307).

Variables  Low  risk  OSA  High  Risk  OSA  p-value
110 (35.8%)  197  (64.2%)

Age,  years  30  [22---38]  41  [25---47]  <0.001
BMI, kg.  m-2

Not  obese  (BMI  <  30)  108  (98.2)  137  (69.5)  <0.001
Obese (BMI  ≥  30)  2  (1.8)  60  (30.5)
Gender
Female 36  (32.7)  ---  <  0.001
Male 74  (67.3)  197  (100)

Type of  operation
Orthopedic  10  (9.1) 32  (16.2) <0.001
Genitourinary  26  (23.6) 8  (4.1)
General surgery  31  (28.2)  35  (17.8)
Otorhinolaryngologic  43  (39.1)  122  (61.9)

Comorbidities
Yes 2  (1.8)  11  (5.6)  0.146
No 108  (98.2)  186  (94.4)

Diabetes mellitus
Yes  ---  47  (3.6)  0.054
No 108  (100)  190  (96.4)

Hypertension
Yes 2  (1.8)  9  (4.6)  0.339
No 108  (98.2)  188  (95.4)

BMI, body mass index; OSA, Obstructive sleep apnea.

Table  2  Comparing  two  groups  according  to  presence  of  difficult  intubation  (n  =  307).

Variables  Low  risk  OSA  High  Risk  OSA  p-value
110  (35.8%)  197  (64.2%)

Mallampati  class
1 90  (81.8)  78  (39.6)  <0.001
2 20  (18.2)  77  (39.1)
3 ---  42  (21.3)

Cormack-Lehane  class
1 61  (55.5)  65  (33.0)  <0.001
2 49  (44.5)  72  (36.5)
3 ---  47  (23.9)
4 ---  13  (6.6)

DI according  to  Cormack-Lehane  Classification
Yes ---  60  (30.5)  <0.001
No 110  (100)  137  (69.5)

DI according  to  Mallampati  Classification
Yes ---  42  (21.3)  <0.001
No 110  (100) 155  (78.7)

DI according  to  repeated  attempt
Yes ---  55  (28.6)  <0.001
No 110  137  (71.4)

2
t
t
s
o
M

u

C
h
g
f

DI, difficult intubation.

 and  3  were  high  in  the  presence  of  OSA,  they  stated  that
here  was  no  relationship  between  Mallampati  1  and  4  and
he  presence  of  OSA,  and  suggested  that  the  use  of  the  clas-
ification  system  was  not  beneficial.  In  this  study,  it  was

bserved  that  the  risk  of  OSA  was  highest  in  patients  with
allampati  class  3.

The  Cormack-Lehane  classification  is  one  of  the  methods
sed  to  evaluate  the  risk  of  DI.35 In  the  literature,16 the

o

a
s

56
ormack-Lehane  grade  was  found  to  be  high  in  patients  at
igh  risk  of  OSA.  In  this  study,  patients  in  the  high-risk  OSA
roup  also  had  higher  Cormack-Lehane  grades.  The  reason
or  this  situation  can  be  demonstrated  by  the  high  presence

f  DI  in  patients  with  a  high  risk  of  OSA.

Our  study  has  a  few  limitations.  First,  the
pnea/hypopnea  scores  did  not  graduate.  Second,  the
moking  status  of  the  patients  was  not  recorded.  Third,
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nalysis  of  baseline  predictors  for  DI,  such  as  thyromental
istance,  interincisor  distance  and  dentition  was  not
eported  in  this  study.  The  risk  and  incidence  of  difficult
ask  ventilation  among  patients,  which  is  also  an  important

actor  in  difficult  airways,  was  not  assessed  in  this  study.
atients  who  had  difficult  mask  ventilation  after  muscle
elaxation  had  DI.  Last,  the  results  can  be  generalized  for
ur  country,  but  not  another  broader  population.

onclusion

n  conclusion,  it  was  observed  that  the  risk  of  OSA  was  high
n  patients  who  underwent  elective  surgery  under  general
nesthesia  and  that  the  presence  OSA  increases  the  risk  of
I.  Due  to  the  high  rate  of  DI  in  patients  with  a  high  risk
f  OSA,  the  security  of  the  patient’s  airway  is  endangered.
herefore,  it  is  necessary  to  use  screening  tools  in  operating
ooms  to  diagnose  OSA.  Early  clinical  recognition  of  OSA  can
elp  in  designing  a  safer  care  plan.  More  studies  evaluat-
ng  the  risk  of  OSA  in  patients  undergoing  surgical  operation
re  needed.  The  authors  recommended  that  patients  with
I  should  be  screened  for  OSA  and  considered  for  diagnosis
ith  polysomnography.
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