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Abstract
Introduction:  Mechanical  obstruction  is  the  most  common  form  of  nasal  obstruction.  Among
the types  of  mechanical  obstructions,  septum  deviation  and  inferior  turbinate  hypertrophy  are
the most  prevalent.
Objective:  This  study  evaluated  the  early  clinical  outcomes  of  inferior  turbinate  radiofre-
quency and  inferior  turbinate  lateralization  combined  with  septoplasty  in  the  treatment  of
nasal obstruction  symptoms.
Methods:  The  research  retrospectively  evaluated  data  from  33  patients  (24  male,  nine  female)
undergoing  septoplasty  and  inferior  turbinate  radiofrequency  (RF  group)  and  32  patients  (24
male, eight  female)  treated  with  septoplasty  and  inferior  turbinate  lateralization  (LAT  group),
who were  admitted,  with  complaints  of  nasal  obstruction,  to  the  University  of  Health  Sciences,
Department  of  Otorhinolaryngology,  between  January  1,  2017  and  January  1,  2018.  The  patients’
preoperative  and  6-month  postoperative  symptoms  were  evaluated  via  the  Nasal  Obstruction
Symptom Evaluation,  the  NOSE  scale.
ative  NOSE  scores  were  10.3  ±  4.2  in  the  RF  group  and  10.9  ±  4.9  in
an  six-month  postoperative  scores  were  1.09  ±  1.3  in  the  RF  group
up.  There  was  no  significant  difference  in  NOSE  scores  between  the
Results:  The  mean  preoper
the LAT  group,  and  the  me
and 1.2  ±  1.3  in  the  LAT  gro
two groups  (p  >  0.05).
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Conclusion:  The  data  obtained  in  this  study  show  that  both  methods  result  in  similar  outcomes
in terms  of  relieving  nasal  obstruction  symptoms  in  patients  requiring  inferior  turbinate  inter-
vention.  Therefore,  the  researchers  believe  that,  in  each  case,  the  intervention  method  should
be selected  at  the  discretion  of  the  patient  and  surgeon(s).
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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he  most  common  form  of  nasal  obstruction  is  mechanical
bstruction.  Among  the  types  of  mechanical  obstructions,
eptum  deviation  and  inferior  turbinate  hypertrophy  are  the
ost  prevalent.1 Medical  treatments  are  primarily  applied

o  the  inferior  turbinate  hypertrophies  that  develop  due  to
asomotor  or  allergic  rhinitis.2 Turbinectomy,  submucosal
esection,  thermal  or  chemical  coagulation,  vidian  neurec-
omy,  the  lateralization  (out-fracture)  technique,  and  laser
aporization  have  been  described  for  use  in  cases  in  which
edical  treatment  has  failed.  Turbinate  surgery  aims  to

educe  the  volume  of  tissue  while  preserving  mucociliary
unction;  however,  most  methods  do  not  achieve  this  goal.3,4

nferior  turbinate  radiofrequency  and  inferior  turbinate
ateralization  are  frequently  preferred  because  of  their
uccessful  outcomes  and  low  rates  of  complications  (e.g.,
leeding  and  crusting).5 Although  reliable  objective  criteria
nd  methods  have  been  developed  for  evaluating  nasal  func-
ion,  there  is  still  little  correlation  between  the  findings  of
bjective  examinations  and  patients’  subjective  findings.6

he  Nasal  Obstruction  Symptom  Evaluation  (NOSE)  scale  was
eveloped  to  assess  nasal  obstruction  and  disease-specific
utcomes.  This  validated  method  has  also  been  used  to  eval-
ate  the  treatment  of  nasal  obstruction  accompanied  by
urbinate  surgery.7 The  present  study,  therefore,  used  the
OSE  scale  to  evaluate  the  early  clinical  outcomes  of  inferior
urbinate  radiofrequency  and  inferior  turbinate  lateraliza-
ion  methods,  combined  with  septoplasty,  among  patients
n  the  researchers’  clinic.

ethods

atients  were  included  in  this  study  if  they  were  admitted
o  the  Otorhinolaryngology  Clinic  of  the  researchers’  hospi-
al  (a  tertiary  healthcare  institution)  for  nasal  obstruction
nd  underwent  septoplasty  with  inferior  turbinate  lateral-
zation  (LAT  group)  or  radiofrequency  (RF  group)  between
anuary  1,  2017  and  January  1,  2018.  Ethics  committee
pproval  was  obtained  from  the  researchers’  institution
no.  35-2018/2-12),  and  the  study  was  performed  in  accor-
ance  with  the  Declaration  of  Helsinki.  Written  informed
onsent  was  obtained  from  all  participants.  Patients  with

asal  polyps,  chronic  sinusitis,  nasal  valve  insufficiency,
eptal  perforation  and  septal  synechia,  or  obstruction  of
he  adenoid  and  concha  bullosa  were  excluded  from  the
esearch,  as  were  those  who  were  treated  only  with  inferior
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urbinate  radiofrequency  or  inferior  turbinate  lateralization
i.e.,  without  septoplasty).

eptoplasty

ll  surgical  procedures  were  performed  under  general
nesthesia.  After  the  vasoconstrictor  (1%  lidocaine  with
:100.000  epinephrine)  was  injected  into  the  septal  mucosa,
he  caudal  septum  was  made  visible  with  a  small  nasal
peculum,  and  a  hemitransfixion  incision  was  made  with  a
15  scalpel.  At  the  submucopericondrial  level,  the  septal
artilage  was  made  visible  by  elevation  of  the  mucoperi-
hondrium  with  a  Cottle  elevator.  Curved  parts  of  the  septal
artilage  were  excised,  leaving  sufficient  supportive  car-
ilage  in  the  dorsal  and  caudal  septum.  The  mucosa  was
utured  with  a  4/0  round  needle  soluble  suture  to  prevent
eptal  hematoma.

adiofrequency

he  Celonlab  ENT  (Olympus  America)  system  was  used  for
nferior  turbinate  radiofrequency  treatment.  Physiological
erum  (0.9%  NaCl)  was  injected  into  the  anterior  section
f  both  inferior  turbinates  with  the  help  of  a  22G  ×  32  mm
ental  syringe  at  a  dose  of  2---4  mL  per  application.  The
adiofrequency  applicator  was  inserted  through  the  ante-
ior  tip  of  the  turbinate  and  was  submucosally  advanced  to
he  turbinate  tail  without  making  contact  with  the  turbinate
one.  10  W  of  energy  was  then  applied.  This  process  was
epeated  at  three  different  points.

ateralization

or  inferior  turbinate  lateralization  treatment,  Cottle  ele-
ators  were  employed  to  first  medialize  and  then  lateralize
he  turbinate  to  form  a greenstick  fracture.  At  the  same
ime,  care  was  taken  not  to  damage  the  mucosa.  Merocel
asal  tampons  were  used  for  hemostasis  after  surgical  pro-
edures.  All  patients  received  amoxicillin---clavulanic  acid
1  g/day)  and  paracetamol  (500  mg  twice  daily)  as  antibiotic
reatment  for  seven  days.

Patients’  preoperative  and  six  month  postoperative

ymptoms  were  evaluated  via  the  NOSE  scale,  which  was
alidated  in  Turkish.8 The  scale’s  five  questions  were  posed
o  the  patients  before  and  after  the  procedures  and  were
cored  on  a  four-point  system  according  to  the  level  of
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Figure  1  Preoperative  and  postoperative  NOSE  scores.

omplaint  (severe  =  4;  moderate  =  3,  mild  =  2,  minimal  =  1,
bsent  =  0).

esults

n  this  study,  33  patients  (24  males,  nine  female)  were
ncluded  in  the  RF  Group,  with  a  mean  age  of  26.7  ±  8.7
ears.  32  patients  (24  males,  8  female)  were  included  in  the
AT  Group,  with  a  mean  age  of  28.7  ±  11.5  years.  There  was
o  significant  difference  between  the  groups  in  terms  of  age
r  gender  (p  >  0.05).  Mean  preoperative  NOSE  scores  were
0.3  ±  4.2  in  the  RF  Group  and  10.9  ±  4.9  in  the  LAT  Group.
ean  six-month  postoperative  NOSE  scores  were  1.09  ±  1.3

n  the  RF  Group  and  1.2  ±  1.3  in  the  LAT  Group  (Fig.  1).  The
OSE  score  decreased  postoperatively  by  9.2  in  the  RF  Group
nd  by  9.8  in  the  LAT  Group.  There  was  no  significant  differ-
nce  in  postoperative  NOSE  scores  between  the  RF  and  LAT
roups  (p  >  0.05).  Postoperative  intranasal  crusting  occurred

n  the  RF  Group  during  the  early  period.  No  complications
owever  were  observed  at  the  late  postoperative  period  in
ither  the  RF  or  the  LAT  Group.

iscussion

urbinate  reduction  surgery  aims  to  reduce  the  resistance
f  air  flow  in  the  nose,  reduce  nasal  discharge,  and  improve
he  patient’s  quality  of  life  by  diminishing  headaches,  snor-
ng,  and  sleep  apnea.  There  is  no  excellent  technique  for
urbinate  surgery,  but  the  procedure’s  main  objective  should
e  to  protect  the  mucosal  surface  while  reducing  the  volume
f  the  submucosal  tissue.  However,  most  extant  techniques
or  this  process  do  not  provide  the  desired  results  to  preserve
asal  function.  The  variety  of  applicable  surgical  tech-
iques  is  indicative  of  the  lack  of  consensus  of  an  optimal
echnique.5 In  the  literature,  the  Visual  Analog  Scale  (VAS),
hinomanometry,  and  acoustic  rhinometry  are  commonly
mployed,  both  pre-  and  postoperatively,  to  evaluate  the
fficacy  of  turbinate  surgery.9 However,  nasal  obstruction

ymptoms  are  examined  only  in  the  VAS---not  by  rhinomanom-
try  or  acoustic  rhinometry.  The  NOSE  scale,  implemented
n  this  study,  evaluates  the  symptoms  of  nasal  fullness,
asal  congestion,  difficulty  breathing  through  the  nose,  diffi-
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 M.  Çelebi  et  al.

ulty  breathing  through  the  nose  during  sleep,  and  difficulty
reathing  through  the  nose  during  exercise  or  movement.  In
he  present  case,  the  results  of  two  different  interventions
pplied  to  the  lower  concha,  in  conjunction  with  septo-
lasty,  were  examined  with  the  NOSE  scale,  and  the  resulting
ata  has  shown  that  radiofrequency  or  lateralization  proce-
ures,  applied  to  the  lower  turbinate,  decreased  symptom
cores  in  both  the  RF  and  LAT  Groups;  however,  there  was
o  significant  difference  between  the  groups.

In  the  radiofrequency  procedure,  energy  induces  ion
timulation  in  the  tissue,  increases  local  temperature,  and
auses  a thermal  lesion,  which  is  intended  to  occur  in  the
eep  mucosa  without  damaging  the  surface.6 Thus,  the  pro-
ess  may  lead  to  submucosal  fibrosis  through  the  coagulation
f  venous  sinusoids  within  the  turbinate.10 Şapçi  et  al.  com-
ared  the  effects  of  laser  treatment,  partial  turbinectomy,
nd  radiofrequency  surgery  on  mucociliary  transport.  They
eported  that  radiofrequency  surgery  either  did  not  cause
asal  mucosal  damage  or  only  caused  minimal  damage.11 In
adiofrequency  studies,  Utley  et  al.  and  Li  et  al.  reported
uccess  rates  of  100%  and  86.4%,  respectively.2,12 Seeger
t  al.  found  that  68%  of  their  sampled  patients  postoper-
tively  formed  crusts  lasting  for  5  days,  and,  in  one  case,
he  crust  remained  for  6  weeks.13 However,  Rhee  et  al.  and
oste  et  al.  asserted  that  they  did  not  observe  any  crusting
r  dryness.8,14 In  the  present  study,  mild  crusting  occurred
n  20  patients.  However,  these  crusts  resolved  completely  in
he  first  postoperative  month.

Lateralization  of  the  turbinate  reduces  tissue  via  a  green-
tick  fracture.  The  healing  process  secondarily  induces
brosis  by  wound  contraction,  which  leads  to  a  reduc-
ion  in  tissue  volume.  Büyüklü  and  Zhang  stated  that
onchal  lateralization  applied  to  inferior  turbinate  hyper-
rophy  effectively  expands  nasal  passages.15,16 Turbinoplasty
auses  a  more  pronounced  widening  in  the  passage  due
o  decreased  bone  mass.  However,  the  lateralization  and
adiofrequency  methods  are  applicable  to  moderate-  and
ow-grade  turbinate  hypertrophies  since  the  complication
isk  is  low.17 In  the  present  study,  no  major  complications
ere  observed  in  either  group.

This  research  used  only  symptom  scores  as  clinical  eval-
ation  methods.  Additionally,  other  important  limitations  of
his  work  are:  the  absence  of  objective  evaluation  meth-
ds  (such  as  rhinomanometry  and  acoustic  rhinometry),  the
act  that  clinical  tests  for  allergic  rhinitis  have  not  been  per-
ormed,  and  the  absence  of  a  cost  assessment  for  applying
he  proposed  method  in  clinical  evaluations.

onclusion

n  this  study,  the  NOSE  scale  was  used,  in  the  sixth  postop-
rative  month,  to  evaluate  patients  who  had  been  treated
ith  either  inferior  turbinate  radiofrequency  or  lateraliza-

ion  combined  with  septoplasty.  No  significant  difference
as  observed  between  the  RF  group  and  the  LAT  group  in

erms  of  relieving  the  symptoms.  Since  the  two  treatment
ethods  do  not  differ  in  terms  of  nasal  obstruction  symp-
oms,  the  authors  believe  that  the  treatment  method  should
e  chosen  at  the  discretion  of  the  patient  and  surgeon(s).
owever,  while  surgeons  choose  between  these  two  meth-
ds,  it  should  be  noted  that  the  radiofrequency  adds  an  extra
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ost  to  the  procedure  and  does  not  provide  a  significant
ifference  in  improvement  of  the  symptoms  scores.
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