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Abstract
Objective:  This  study  aimed  to  use  validated  measures  to  evaluate  the  functional  and  esthetic
outcomes  in  patients  who  underwent  functional  rhinoplasty  for  Internal  Nasal  Valve  Dysfunction
(INVD) in  Korea.
Methods:  A  retrospective  review  of  consecutive  patients  who  underwent  functional  rhinoplasty
for INVD  confirmed  by  endoscopic  findings  and  the  modified  Cottle  test  between  2016  and  2018
was performed.  Nasal  obstruction  was  assessed  with  the  Visual  Analog  Scale  (VAS)  and  nasal
obstruction  symptom  evaluation  (NOSE)  scale.  Acoustic  rhinometry  was  performed  pre-  and
post-operatively.  The  Minimal  Cross-Sectional  Area  (MCA)  of  the  nose  was  measured.  Objective
assessment  of  the  esthetic  outcomes  was  performed  with  the  Objective  Rhinoplasty  Outcome
Score (OROS),  which  assesses  tip  rotation,  projection,  width,  dorsal  height,  width,  length,
symmetry,  and  the  overall  result.
Results:  Fifty-seven  patients  (46  men  and  11  women;  mean  age,  30.5  ±  12.3  years)  who  under-
went functional  rhinoplasty  were  included  in  this  study.  The  VAS  and  NOSE  scores  indicated
functional  improvement  in  all  cases  (all  p  <  0.001).  There  were  no  significant  between-group
differences  (VAS  score,  p  =  0.274;  NOSE  score,  p  =  0.952).  The  objective  functional  outcomes
evaluated  using  MCA  on  the  concave  (p  =  0.478)  and  convex  (p  =  0.631)  sides  did  not  differ  sig-
nificantly pre-  and  post-operatively.  The  subjective  evaluation  of  esthetic  satisfaction  revealed
ce.  Moreover,  31  out  of  44  patients  (70.5%)  with  static  INVD  and
.3%)  with  dynamic  or  combined  INVD  showed  excellent  outcomes.
ic  outcomes,  scores  for  the  eight  factors  were  >3,  and  there  was  no
no between-group  differen
nine out  of  14  patients  (64
Regarding  objective  esthet

significant  difference  between  the  two  groups  (all  p  >  0.05).
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Conclusions:  Functional  rhinoplasty,  including  extracorporeal  septoplasty  and  spreader  graft-
ing, may  be  a  viable  option  for  correcting  INVD  with  functional  and  esthetic  improvement.
Dynamic INVD  is  less  prevalent  among  Asians,  and  there  was  no  significant  difference  in  the
surgical outcomes  compared  with  those  of  static  INVD.
Level  of  Evidence:  Level  4.
© 2024  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier España,  S.L.U.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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ntroduction

asal  valve  dysfunction  is  an  established  cause  of
asal  obstruction  in  adults;  however,  it  is  frequently
verlooked.1,2 The  nasal  valve,  first  described  in  1903,3 can
e  subdivided  into  external  and  internal  nasal  valves.  The
nternal  nasal  valve  is  the  narrowest  portion  of  the  nasal
irway,  consisting  of  the  caudal  portion  of  the  upper  lat-
ral  cartilage  laterally,  the  dorsal  septum  medially,  and  the
ead  of  the  inferior  turbinate  inferiorly.  Internal  Nasal  Valve
ysfunction  (INVD)  can  be  caused  by  both  static  structural
bnormalities,  such  as  high  septal  deviation  or  hypertrophic
urbinate,  as  well  as  by  a  dynamic  collapse  of  the  lateral
asal  wall  during  inspiration.4,5

Various  surgical  procedures  have  been  described  for  the
epair  of  static  and  dynamic  INVD.  Spreader  grafts  and  Extra-
orporeal  Septal  Reconstruction  (ECS)  are  the  most  common
rocedures  used  for  the  repair  of  static  INVD.6,7 Alar  bat-
en,  butterfly,  and  lateral  crural  strut  grafts  have  been  used
or  strengthening  the  lateral  nasal  wall.8---10 However,  stud-
es  on  the  individual  effects  of  each  surgical  technique  are
imited.  Moreover,  there  is  a  lack  of  research  on  the  sur-
ical  techniques  used  for  the  repair  of  static  and  dynamic
alve  dysfunction  and  the  extent  of  functional  improvement
valuated  using  validated  measurable  objective  and  subjec-
ive  outcomes.  A  systematic  review  of  nasal  valve  surgery
eported  that  previous  studies  were  frequently  focused  on
echnical  descriptions  of  surgical  techniques  rather  than
roviding  evidence  of  long-term  patient  benefits.11 More-
ver,  several  grafts  used  for  INVD  repair  may  not  be
sthetically  pleasing,  indicating  the  requirement  of  objec-
ive  and  subjective  analyses  of  the  esthetic  changes  after
unctional  rhinoplasty.

Therefore,  this  study  aimed  to  assess  the  functional  and
sthetic  outcomes  of  functional  rhinoplasty  for  INVD.

ethods

atients

atients  aged  ≥  15-years  diagnosed  with  INVD  who
nderwent  functional  rhinoplasty  for  the  repair  of  nasal
bstruction  persisting  for  more  than  1-year  that  had  not
hown  satisfactory  improvement  with  medical  treatment  at

he  Korea  between  December  2016  and  April  2018  were
ncluded  in  this  study.  The  exclusion  criteria  included  infe-
ior  turbinate  hypertrophy  with  allergic  rhinitis-associated
eversible  mucosal  edema,  revision  surgery,  a  history  of
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asal  trauma,  evidence  of  external  nasal  valve  deformity,
nd  a follow-up  period  of  less  than  6-months.

The  patients  included  in  this  study  had  INVD  with  chronic
asal  obstruction  confirmed  by  nasal  endoscopic  examina-
ion  that  was  relieved  using  the  Cottle  and  modified  Cottle
aneuvers.  The  Cottle  maneuver12,13 involved  applying  gen-

le  lateral  digital  traction  on  the  cheek  adjacent  to  the  nose,
hereas  the  modified  Cottle  maneuve14,15 involved  gently

upporting  the  lateral  wall  cartilage  using  a  cotton  tip  appli-
ator  on  each  side  of  the  nose.  INVD  is  divided  into  static  and
ynamic  types.  Static  INVD  is  defined  as  narrowing  or  steno-
is  of  the  angle  between  the  upper  lateral  cartilage  and  nasal
eptum  and  is  caused  by  severe  caudal  and/or  high  septal
eviation  involving  the  L-strut.  Dynamic  INVD  is  defined  as
ctive  narrowing  of  the  valve  that  occurs  only  with  deep
asal  inspiration,  secondary  to  a  weakness  in  the  integrity
f  the  upper  lateral  cartilage  or  nasal  side  wall.

The  Institutional  Review  Board  of  the  Chungbuk  National
niversity  Hospital  approved  the  study  protocol  (no.  2020-
6-029)  and  was  conducted  in  accordance  with  the  principles
f  the  Declaration  of  Helsinki.  Due  to  the  retrospective
ature  of  the  study,  the  need  for  written  informed  consent
as  waived.

urgical  procedures

ll  surgeries  were  performed  by  an  experienced  surgeon
W.S.S.),  who  used  anterior  rhinoscopy  and  endoscopy  to
valuate  the  preoperative  status  of  the  nasal  valve.  After
nducing  general  anesthesia,  the  osseocartilaginous  skeleton
as  exposed,  and  the  septal  mucoperichondrial  flaps  were
levated  to  perform  septoplasty  and  cartilage  graft  harvest-
ng.  Spreader  grafts  were  fashioned  into  a  rectangular  shape
n  the  back  table  using  the  harvested  septal  cartilage.  The
audal  ends  of  the  Upper  Lateral  Cartilage  (ULC)  were  sep-
rated,  and  the  designed  spreader  grafts  were  inserted  into
he  unilateral  or  bilateral  dissected  pockets  within  the  inter-
al  nasal  valve.  The  grafts  were  secured  to  the  dorsal  septum
sing  5-0  Nylon,  and  the  angle  and  cross-sectional  area  of
he  internal  nasal  valve  were  increased  via  lateral  expansion
f  the  ULC.

A  flaring  suture  is  a  horizontal  mattress  suture  extend-
ng  from  one  ULC  to  another  over  the  nasal  dorsum.  Both

LCs  flare  dorsally  once  the  sutures  are  tightened,  thereby

ncreasing  the  cross-sectional  area  and  angle  of  the  inter-
al  valve.  The  suture  widens  the  internal  valve;  however,
idewall  collapse  is  prevented  by  the  suture  tension.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


lary

t
a
w
s
T
t
c

o
w
a
c
t
p
s
p
i
c

q
E
e
o
s
d
q
p
s
fi

s
t
o
s
s
h
a

E
o

I
t
t
t
e
i
a
a
w
w
1
S
n
p

t
c
t
a

e
t
t
t
a
O
o
n
l
fi
3

S

A
a
c
u
u
e
a
a
I
a

R

T
F
f
y
8
m
b
a
s
(
I
u
d

Table  2  presents  the  pre-  and  post-operative  VAS  scores
for  nasal  obstruction  intensity  and  the  NOSE  scores  of  the
static  and  dynamic  or  combined  INVD  groups.  All  patients
included  in  this  study  showed  improvements  in  nasal  breath-

Table  1  General  characteristics  of  participants.

Static
(n  =  44)

Dynamic
(n  =  2)

Combined
(n  =  11)

Sex
Male  (n,  %)  38  (86.4)  1  (50.0)  7  (63.6)
Female  (n,  %)  6  (13.6)  1  (50.0)  4  (36.4)
Age (mean,  SD)  29.5  (12.4)  42.0  (21.2)  32.5  (10.5)
Grafta

Spreader  (n,  %)  33  (75.0)  0  (0.0)  5  (45.5)
ECS (n,  %)  29  (65.9)  0  (0.0)  4  (36.4)
Brazilian  Journal  of  Otorhino

Alar  batten  grafts  are  cartilaginous  grafts  comprising  of
he  conchal  cartilage  that  are  placed  in  precise  pockets
long  the  point  of  maximal  collapse  and  its  lateral  aspect
as  overlapped  with  the  piriform  aperture  to  adequately

upport  the  nasal  sidewall  and  prevent  dynamic  collapse.
he  placement  of  graft  was  determined  via  a  modified  Cot-
le  maneuver  which  assessed  the  site  of  the  nasal  sidewall
ollapse.

Butterfly  grafts  harvested  from  the  conchal  cartilage
f  the  ear  are  structurally  supportive  onlay  grafts.  The
edge-shaped  carved  graft  was  positioned  superficial  to  the
nterior  septal  angle  and  caudal  edge  of  the  upper  lateral
artilage.  The  caudal  end  of  the  graft  was  positioned  within
he  cephalic  margin  of  the  lower  lateral  cartilage.  The  graft
rovides  an  outwardly  spring  effect,  thereby  widening  and
upporting  the  upper  lateral  cartilage,  in  addition  to  sup-
orting  the  lower  lateral  cartilage.  This  procedure  results
n  widening  of  the  internal  valve  angle  and  an  increase  in
ross-sectional  area.

Extracorporeal  septoplasty  is  a  surgical  technique  fre-
uently  used  at  our  hospital  for  the  correction  of  INVD.16

xtracorporeal  septoplasty  involves  the  removal  of  the
ntire  septal  cartilage,  except  for  the  approximately  10  mm
f  the  dorsal  stump  in  place  to  prevent  injury  to  the  key-
tone.  The  twisted  septal  cartilage  was  cut  at  its  maximum
eflection  angle,  and  a  neo-L  strut  was  designed  subse-
uently.  The  neo-L  strut  was  implanted  back  at  its  anatomic
osition  and  secured  to  the  stump  in  the  dorsum  and  soft  tis-
ues  around  the  anterior  nasal  spine  using  4-0  polydioxanone
gure-of-eight  sutures.

The  remainder  of  the  rhinoplasty  was  completed
ubsequently.  Additional  procedures,  such  as  dorsal  augmen-
ation,  cartilage  grafting,  cartilage  suture  techniques,  or
steotomy,  were  performed,  if  necessary.  Lastly,  the  inci-
ion  was  closed  using  6-0  nylon  sutures,  and  external  nasal
plints  were  applied.  Post-operative  follow-up  visits  were
eld  at  1-week,  1-month,  3-months,  6-months,  1-year  and
nnually  thereafter.

valuation  of  the  subjective  and  objective
utcomes

nformation  regarding  the  demographic  data,  operation
ime,  and  postoperative  complications  was  collected  via
he  review  of  the  electronic  medical  charts.  The  subjec-
ive  satisfaction  of  the  patients  with  the  functional  and
sthetic  results  was  evaluated  using  a  questionnaire  that
ncluded  items  on  the  self-evaluated  outcomes  of  postoper-
tive  nasal  appearance  and  obstruction,  which  were  graded
s  excellent,  good,  moderate,  and  poor.  Nasal  obstruction
as  graded  using  a  10-point  Visual  Analog  Scale  (VAS),  in
hich  0  indicated  the  absence  of  nasal  obstruction,  and
0  indicated  severe  obstruction,  and  a  Nasal  Obstruction
ymptom  Evaluation  (NOSE)  scale,17 in  which  0  indicated
o  obstruction,  and  4  indicated  severe  obstruction  pre-  and
ost-operatively.

The  objective  functional  outcomes  were  evaluated  using

he  Minimal  Cross-sectional  Area  (MCA)  of  the  concave  and
onvex  sides  of  the  internal  nasal  valve  region  using  acous-
ic  rhinometry.  Mucosal  decongestion  was  induced  via  the
dministration  of  0.25%  phenylephrine  spray  to  minimize  the
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ffects  of  the  nasal  cycle.  Two  rhinoplasty  surgeons  blinded
o  the  purpose  of  the  study  compared  preoperative  pho-
ographs  with  photographs  taken  at  the  last  follow-up  visit
o  objectively  evaluate  the  esthetic  results.  The  postoper-
tive  results  were  graded  using  the  Objective  Rhinoplasty
utcome  Score  (OROS),  a modified  version  of  the  rhinoplasty
utcome  score  proposed  by  Chin  and  Uppal.18 Eight  compo-
ents  (tip  rotation,  projection,  width,  dorsal  height,  width,
ength,  symmetry,  and  overall  results)  were  evaluated  on  a
ve-point  scale  (0  =  poor;  1  =  no  improvement;  2  = moderate;

 =  good;  4  =  excellent).

tatistical  analysis

ll  continuous  data  are  presented  as  mean  ±  standard  devi-
tion.  A  non-parametric  paired  test  was  performed  to
ompare  continuous  variables  pre-  and  post-operatively
sing  the  Wilcoxon  signed-rank  test.  Student’s  t-test  was
sed  to  compare  continuous  data  across  the  categories.  Cat-
gorical  data  are  expressed  as  frequencies  and  percentages
nd  were  compared  using  the  Chi-Square  test.  Statistical
nalyses  were  performed  using  SPSS  software  (version  20.0;
BM  Corp.,  Armonk,  NY,  USA).  Statistical  significance  was
ssessed  by  a p-value  of  less  than  0.05.

esults

able  1  shows  the  general  characteristics  of  the  participants.
ifty-seven  patients  (46  men  and  11  women)  underwent
unctional  rhinoplasty  for  INVD.  The  mean  age  was  30.5
ears  (range,  15---68  years).  The  mean  operation  time  was
9.5  min.  The  postoperative  mean  follow-up  period  was  10.4
onths  (range,  6---19  months).  Static,  dynamic,  and  com-
ined  static  and  dynamic  INVD  were  observed  in  44,  two,
nd  11  patients,  respectively.  Among  the  55  patients  with
tatic  INVD,  33  (75.0%)  underwent  spreader  grafting,  and  29
65.9%)  underwent  ECS.  Among  the  13  patients  with  dynamic
NVD,  6  (46.2%)  underwent  butterfly  grafting,  and  4  (30.8%)
nderwent  alar  batten  grafting.  Two  patients  with  only
ynamic  INVD  underwent  butterfly  and  alar  batten  grafting.
Butterfly  (n,  %)  0  (0.0)  1  (50.0)  5  (45.5)
Alar batten  (n,  %)  0  (0.0)  1  (50.0)  3  (27.3)

ECS, Extracorporeal Septal Reconstruction.
a Non-mutually exclusive events.
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Table  2  Preoperative  and  postoperative  comparison  of  subjective  functional  outcomes  between  static  and  dynamic/combined
internal nasal  valve  dysfunction.

VAS  (mean,  SD) p-valueb NOSE  (mean,  SD) p-valueb

Pre  Post  Pre  Post

Static  7.9  (1.2)  3.0  (1.3)a 0.274 16.6  (2.4)  7.8  (1.7)a 0.952
Dynamic or  Combined  8.2  (0.9)  3.5  (1.2)a 17.0  (1.0)  7.4  (1.5)a

VAS, Visual Analog Scale; NOSE, Nasal Obstruction Symptom Evaluation.
a Paired t-test, significance at p < 0.001.
b Repeated-measure analysis of variance.

Figure  1  Objective  functional  evaluation  with  acoustic  rhi-
nometry.  A  decrease  in  the  MCA  is  observed  on  the  concave
side of  the  nasal  cavity,  whereas  an  increase  is  observed  on
the convex  side;  however,  the  differences  are  not  statistically
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Figure  2  Objective  evaluations  of  the  aesthetic  outcomes
with  OROS.  The  scores  for  the  eight  factors  are  >3  in  both
groups.  No  significant  difference  is  observed  between  each
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nasal  valve  angle  and  maintain  a  straightened  position  of
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ignificant.  (MCA,  Minimal  Cross-sectional  Area).

ng  postoperatively.  The  paired  t-test  revealed  that  the
AS  (7.9  ±  1.2  preoperatively  and  3.0  ±  1.3  postoperatively,

 <  0.001  in  the  static  group;  8.2  ±  0.9  preoperatively  and
.5  ±  1.2  postoperatively,  p  <  0.001  in  the  dynamic  or  com-
ined  group)  and  NOSE  (16.6  ±  2.4  preoperatively  and
.8  ±  1.7  postoperatively,  p  <  0.001  in  the  static  group;
7.0  ±  1.0  preoperatively  and  7.4  ±  1.5  postoperatively,

 <  0.001  in  the  dynamic  or  combined  group)  scores  were  sig-
ificantly  improved  in  all  groups.  There  were  no  significant
etween-group  differences  (VAS  score,  p  =  0.274;  NOSE  scale
core,  p  =  0.952).  Fig.  1  presents  the  results  of  the  objective
unctional  evaluations  of  both  groups.  The  MCA  decreased
rom  1.35  cm2 to  1.16  cm2 on  the  concave  side  of  the  nasal
avity,  whereas  it  increased  from  0.63  cm2 to  0.77  cm2 on  the
onvex  side;  however,  the  differences  were  not  statistically
ignificant  (p  =  0.631  and  p  =  0.478,  respectively)  (Fig.  1).

Subjective  satisfaction  with  nasal  appearance  was  deter-
ined  to  be  excellent  in  31  cases  (70.5%)  and  good  in  12

ases  (27.3%)  in  the  static  INVD  group,  and  excellent  in  9
ases  (69.2%)  and  good  in  4  cases  (30.8%)  in  the  dynamic
r  combined  INVD  group.  Fig.  2  presents  the  results  of
he  objective  evaluations  of  the  esthetic  outcomes.  The
cores  for  the  eight  factors  were  >3  in  both  groups.  There

ere  no  significant  differences  between  the  groups  in  terms
f  tip  rotation  (p  =  0.383),  tip  projection  (p  =  0.585),  tip
idth  (p  =  0.678),  dorsal  height  (p  =  0.875),  dorsal  width

t
t
a

4

core  of  the  two  groups.  (OROS,  Objective  Rhinoplasty  Outcome
core).

p  =  0.302),  dorsal  length  (p  =  0.305),  symmetry  (p  =  0.631),
r  overall  results  (p  =  0.437).

Complications,  such  as  graft  infection,  extrusion,  full-
ess,  or  visibility,  did  not  occur  in  any  patient.

iscussion

e  evaluated  the  functional  and  esthetic  outcomes  of  func-
ional  rhinoplasty  for  INVD  in  patients  of  Asian  descent  and
ompared  the  surgical  outcomes  based  on  the  presence  of
ynamic  INVD.  Although  multiple  surgical  procedures  were
sed  in  functional  rhinoplasty  for  INVD,  both  subjective  and
bjective  evaluations  revealed  significant  improvements  in
asal  obstruction  and  esthetic  results,  regardless  of  dynamic
NVD.

In  this  study,  spreader  grafting  (69.1%)  was  primarily
sed  for  functional  rhinoplasty  in  patients  with  static  INVD.
preader  grafts,  which  were  first  described  by  Sheen,6

re  the  gold  standard  technique  used  for  repairing  INVD.
preader  grafts  provide  increased  tension  to  open  the
he  septal  cartilage. Previous  studies  have  shown  objec-
ive  functional  improvements  in  nasal  obstruction  and/or
coustic  rhinometry  measurements  using  the  VAS  scores
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ollowing  functional  rhinoplasty  with  a  spreader  graft  in
atients  with  INVD.20---22 However,  spreader  graft  place-
ent  can  result  in  the  widening  of  the  middle-third  of  the

asal  dorsum  with  less-defined  esthetic  lines.  Few  stud-
es  have  reported  the  esthetic  results  of  rhinoplasty  using
preader  grafts,  and  some  studies  only  subjectively  eval-
ated  esthetic  satisfaction.23 The  present  study  evaluated
he  objective  esthetic  results  using  OROS  and  revealed  the
cores  for  the  overall  results  and  dorsal  width  were  3.5  and
.4  (between  good  and  excellent),  respectively.

ECS,  which  was  initially  described  in  1952  by  King  and
shley,  is  a  useful  technique  for  the  correction  of  severely
eviated  nasal  septum.24 ECS  can  be  used  in  cases  where
nterior  septal  deviation  is  the  main  cause  of  nasal  obstruc-
ion,  leading  to  INVD.  ECS  achieves  esthetic  and  nasal
unctional  improvements  as  the  surgeon  can  control  the  tip
osition  of  the  neo-L-strut.16 A  recent  systematic  review
nd  meta-analyses  of  the  functional  and  esthetic  outcomes
f  ECS  reported  that  the  17  included  studies  did  not  focus
n  the  treatment  of  INVD,  and  only  three  studies  reported
he  esthetic  outcomes.25 A  previous  study  demonstrated  the
unctional  results  of  the  ECS,  focusing  on  internal  nasal
alve  stabilization;26 however,  the  functional  results  were
ased  on  rhinomanometry  and  acoustic  rhinometry.  Recent
esearch  has  shown  that  ECS  can  be  functionally  and  estheti-
ally  beneficial  for  tip  projection  (nasal  tip  projection  (0.62◦

o  0.66◦,  p <  0.033),  nasofrontal  angle  (152.3◦ to  148.1◦,
 <  0.001),  and  nasolabial  angle  (88.8◦ to  92.0◦, p  <  0.001)).16

n  the  present  study,  ECS  with  or  without  the  use  of  a
preader  graft  was  performed  in  60.0%  of  the  patients  with
tatic  INVD,  and  it  was  found  that  the  subjective  and  objec-
ive  results  for  nasal  obstruction  and  esthetic  outcomes
mproved  significantly.

In  the  present  study,  only  22.8%  of  the  patients  had
ynamic  INVD.  A  previous  study  reported  that  a  wider  inter-
al  nasal  valve  angle  (21.6◦ ±  4.5◦)  than  that  in  Caucasians
11.4◦ ±  2.6◦)  and  relatively  thick,  soft  tissue  envelopes/skin
revent  the  collapse  of  the  lateral  nasal  wall  in  patients  of
sian  descent.27 Although  only  a  small  number  of  patients
ith  dynamic  INVD  were  included,  no  significant  differ-
nces  in  the  surgical  outcomes  were  observed.  Butterfly  and
lar  batten  grafts  were  primarily  used  for  the  correction  of
ynamic  INVD.  The  use  of  butterfly  grafts,  first  introduced
y  Clark  and  Cook28 as  an  alternative  to  the  spreader  graft,
as  gained  popularity  for  the  correction  of  dynamic  INVD
uring  primary  and  secondary  rhinoplasty.29---31 However,  but-
erfly  graft  is  associated  with  poor  cosmetic  result,32 as
here  are  concerns  regarding  the  placement  of  a  bulky  graft
ver  the  dorsum,  which  may  result  in  middle-third  widen-
ng  with  visible  graft.  However,  several  refined  techniques,
uch  as  beveling  the  edges  of  the  graft,  shaving  the  dor-
um  of  the  caudal  septum,  or  placing  crushed  cartilage  for
amouflage,  have  circumvented  this  complication.32 In  this
tudy,  the  patients  in  the  dynamic  INVD  group  who  under-
ent  butterfly  grafting  showed  good  esthetic  outcomes.  Alar
atten  grafting  was  first  introduced  by  Toriumi  et  al.33 as
n  effective  technique  for  the  correction  of  dynamic  INVD.

 previous  study  reported  that  alar  batten  grafting  alone

rovided  structural  integrity  to  the  INV  and  produced  good
utcomes  for  nasal  obstruction  and  quality  of  life.2

The  present  study  had  some  limitations.  First,  multiple
urgical  techniques  were  performed  concurrently.  Due  to
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he  characteristics  of  rhinoplasty  procedures,  which  involve
 combination  of  several  techniques,  it  is  not  possible  to
onduct  a  randomized  or  controlled  study.  The  main  objec-
ive  of  this  study  was  to  demonstrate  the  functional  and
sthetic  outcomes  of  functional  rhinoplasty  for  INVD.  Sec-
nd,  an  endoscopic  examination  was  performed  instead  of
omparing  the  angles  of  the  internal  nasal  valve  in  the
resent  study.  A  previous  review  stated  that  the  nasal  valve
rea  can  be  better  visualized  with  an  endoscope  without
anipulating  the  lateral  nasal  wall  and  caudal  upper  lateral

artilage.34 Third,  patients  with  external  nasal  valve  dys-
unction  were  excluded  from  the  present  study.  Except  for

 few  congenital  cases,  external  nasal  valve  dysfunction  is
ainly  observed  in  patients  undergoing  revision  rhinoplasty.
hese  cases  were  excluded  from  the  present  study  due  to  the
mall  sample  size.  Lastly,  there  is  no  consensus  on  the  most
eliable  objective  evaluation  for  the  assessment  of  nasal
bstruction.  A  previous  study20 used  a  validated  patient  self-
valuation  module  (NOSE  score)17 in  addition  to  objective
coustic  rhinometry.  Similarly,  the  present  study  also  used
he  VAS,  NOSE  scores,  and  acoustic  rhinometry.  Although  the
mprovement  in  MCA  did  not  achieve  statistical  significance,
he  improvement  of  the  nasal  obstruction  appears  to  have
een  successfully  demonstrated  when  considering  both  the
bjective  and  subjective  evaluation  methods.  Furthermore,

 previous  review35 indicated  that  uncertainty  regarding  the
orrelation  between  outcomes  measured  with  acoustic  rhi-
ometry  and  an  individual’s  subjective  sensation  of  nasal
atency  and  no  basis  was  identified  to  prioritize  the  value
f  objective  outcomes  over  subjective  patency  symptoms  in
valuating  therapeutic  interventions.

Nevertheless,  the  present  study  is  valuable  in  that  only
atients  who  underwent  primary  functional  rhinoplasty  for
NVD  were  included.  Many  surgical  techniques  described  for
asal  valve  reconstruction  have  focused  on  secondary  nasal
urgery  to  improve  nasal  function  following  rhinoplasty.6,28,36

wing  to  a  better  understanding  of  the  nasal  valve,  recent
mprovements  in  surgical  techniques,  and  thorough  preop-
rative  evaluation,  INVD  can  often  be  identified  in  patients
ithout  a  history  of  rhinoplasty  who  present  with  nasal
bstruction.  In  addition,  both  subjective  and  objective
valuations  of  the  functional  and  esthetic  outcomes  were
erformed  in  the  present  study.

onclusion

unctional  rhinoplasty,  including  ECS  and  spreader  grafting,
ay  be  a viable  option  for  the  repair  of  INVD  with  functional

nd  esthetic  improvements.  Dynamic  INVD  is  less  prevalent
n  patients  of  Asian  descent,  and  there  was  no  significant
ifference  in  the  surgical  outcomes  compared  with  those  of
tatic  INVD.
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