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IGHLIGHTS
• Vocal  nodules  present  mid-posterior  triangular  chink.
• Vocal  nodules  present  irregular  free  edge  contour.
• In  vocal  nodules  glottal  cycle  is  symmetric  and  periodic.
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Abstract
Objective:  Visual-perceptive  assessment  of  glottic  characteristics  of  vocal  nodules  by  means  of
high-speed videoendoscopy.
Methods:  Descriptive  observational  research  with  convenience  sampling  of  five  laryngeal  videos
of women  with  an  average  age  of  25  years.  The  diagnosis  of  vocal  nodules  was  defined  by
two otolaryngologists,  with  100%  intra-rater  agreement  and  53.40%  inter-rater  agreement  and
five otolaryngologists  as  judge  assessed  the  laryngeal  videos  based  on  an  adapted  protocol.
The statistical  analysis  calculated  measures  of  central  tendency  and  dispersion,  as  well  as
percentage.  The  AC1  coefficient  was  used  for  agreement  analysis.
Results: In  high-speed  videoendoscopy  imaging,  vocal  nodules  are  characterized  by  amplitude
of the  mucosal  wave  and  muco-undulatory  movement  with  magnitude  between  50%  and  60%.
Non-vibrating  segments  of  vocal  folds  are  scarce,  and  the  glottal  cycle  does  not  show  a  pre-
etric  and  periodic.  Glottal  closure  is  characterized  by  the  presence
ar  chink  (double  chink  or  isolated  mid-posterior  triangular  chink),
glottic  laryngeal  structures,  with  irregular  contour  of  the  free  edge
rtically  on-plane.
dominant phase,  it  is  symm
of a  mid-posterior  triangul
without movement  of  supra
of vocal  folds,  which  are  ve
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Conclusion:  Vocal  nodules  present  mid-posterior  triangular  chink  and  irregular  free  edge
contour. Amplitude  and  mucosal  wave  were  partially  reduced.
Level  of  evidence:  Level  4  (Case-series).
© 2023  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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assessment  was  conducted  independently.

Raters  were  initially  shown  a  composite  of  images  of  the
ntroduction

ocal  Folds  Vibration  Pattern  (VFVP)  observations  during
honation  offer  the  most  precise  data  for  functional  laryn-
eal  assessment.1,2

For  clinical  purposes,  Videolaryngostroboscopy  (VLS)  and
igh-speed  Videoendoscopy  (HSV)  are  methods  that  record
he  movement  of  the  VFVP  and  provide  information  about
he  laryngeal  structures  and  tissue  mechanics.3,4 In  terms
f  quantitative  and  qualitative  assessment,  both  tools  have
nherent  limitations.5,6

VFVP  functions  and  anatomical  structures  of  the  larynx
re  evaluated  using  visual-perceptual  protocols  in  the  clini-
al  setting.4

Although  VLS  has  been  used  clinically  for  decades  with
everal  protocols,3,4,7---9 criteria  for  measuring  parameters  or
eliability  are  still  lacking,  since  existing  protocols  vary  in
he  combination  of  parameters.4 Furthermore,  the  protocols
ack  a  clear  objective  definition  of  parameters,  lack  struc-
ured  training  for  raters,  and  observer  bias.4 Additionally,  a
rotocol  using  HSV  instead  of  VLS  shows  more  accuracy.8

Due  to  its  increased  speed  above  the  frequency  of
ibration  of  VFVP,  HSV  records  the  movement  of  VFVP  cycle-
y-cycle  and  shows  the  images  to  the  human  eye  significantly
ore  slowly.5 As  a  result  of  these  characteristics,  HSV  could
e  used  to  assess  laryngeal  function.5

Due  to  these  characteristics,  HSV  may  be  the  most  accu-
ate  method  for  functional  assessment  of  voice  disorders.2,10

linical  implementation  of  HSV  may  lead  to  significant
mprovements  in  the  diagnosis  and  treatment  of  vocal
old  pathologies.2,11,12 Differential  diagnosis  and  defining  an
ffective  treatment  plan  are  part  of  this  process.2,11,12

Vocal  nodules  show  the  presence  of  bilateral  lesion  in
aryngoscopy,  and  symmetry  of  position  and  usually  of  size
asymmetry  regarding  size  may  occur),  symmetric  mucosal
ave  in  phase  and  asymmetric  in  amplitude,  and  glottic
oaptation  characterized  by  the  presence  of  mid-posterior
riangular  chink  and  in  some  cases  also  anterior  fusiform
hink  (configuring  the  double  chink).13

While  vocal  fold  nodules  are  one  of  the  most  common
esions  seen  in  laryngology  clinics,14,15 most  studies  ana-
yze  such  lesions  based  on  VLS.  The  literature  describes
esearch  on  quantifying  vocal  fold  nodules  through  HSV,11,16

owever,  qualitative  assessment  of  the  laryngeal  image  of
hese  lesions  obtained  through  HSV  is  uncommon.

Understanding  the  functional  behavior  of  the  glottal

ycle  of  vocal  fold  nodules  is  important  to  describe  the  main
linical  signs  of  these  benign  lesions,  which  are  so  common
n  laryngeal  assessment.  The  goal  of  the  current  study  is

g
p

2

he  visual-perceptive  assessment  of  glottic  characteristics
f  vocal  nodules  through  HSV.

ethods

atabase

his  descriptive  observational  study  was  approved  by  the
esearch  Ethics  Committee  of  the  Federal  University  of
inas  Gerais-UFMG,  MG,  Brazil,  under  protocol  number
,126,016.  An  initial  convenience  sample  was  formed  with
0  laryngeal  videos  obtained  through  HSV  at  the  Observatory
f  Functional  Health  in  Speech  and  Language  Pathology  of
he  Federal  University  of  Minas  Gerais  (OSF/UFMG).  Inclu-
ion  criteria  consisted  of  adults  within  18---55  age  range,
nd  the  presence  of  vocal  complaints.  They  were  based
n  analysis  of  self-perception  of  vocal  quality  (refer  hav-
ng/not  having  a  good  or  very  good  voice)  and  analysis  of
he  presence/absence  of  vocal  symptoms  (fatigue  and/or
iscomfort).  Presence  of  vocal  complaints  was  observed
hrough  the  negative  self-perception  of  vocal  quality  and
he  presence  of  vocal  symptoms.  Exclusion  criteria  con-
isted  of  patients  who  reported  tobacco  use,  history  of
ervical  surgery,  pregnancy  or  being  in  the  menstrual  or
remenstrual  period,  endocrine  disorders,  and  the  use  of
ny  systemic  medication,  as  well  as  signs  of  laryngopharyn-
eal  reflux,  laryngeal  disorders  of  neurological  origin  and
ag  reflex  during  the  HSV  exam.

Larynx  examination  consisted  of  HSV  assessment  made  up
y  2000  frames  per  second,  using  a  70◦ rigid  laryngoscope
ith  a  300  W  xenon  light  (KayPentax®)  with  8-bit  RGB  color
ode  high-speed  videolaryngoscopy  system  (model  9710)
ith  512  ×  512  image  resolution  performed  by  two  otolaryn-
ologists.  All  participants  were  instructed  to  utter  the  vowel
ounds  /i/  and  /�/.  To  standardize  loudness  and  pitch,  a
peech-language  pathologist  monitored  all  recordings.

irst  stage

our  otolaryngologists  with  more  than  20  years’  experience
n  laryngeal  assessment  were  invited  to  classify  the  HSV
ideos  and  diagnose  them  as  vocal  nodules.  Using  the  Zoom®

latform,  the  HSV  videos  were  displayed  at  25  frames  per
econd  individually  to  each  rater  via  video  call,  and  the
lottal  cycle  extracted  from  the  HSV  video.  Then  the  video
er  se  was  shown  with  the  possibility  of  rewatching  it  up
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Table  1  Distribution  of  HSV  laryngeal  videos  selected  with
the diagnosis  of  vocal  fold  nodules  by  raters  in  the  first  stage.

Cases  Age  Gender  Rater  1  Rater  2

Case  1  20  Female  Yes  Yes
Case 2  24  Female  Yes  Yes
Case 3  29  Female  Yes  Yes
Case 4  26  Female  Yes  Likely
Case 5  26  Female  Yes  Yes
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Figure  1  Assessment  protocol  of  vocal  folds  vibration  pat-
tern for  high-speed  videolaryngoscopy,  adapted  from  the  VALI
protocol4 an  translated  into  Brazilian  Portuguese.
‘Yes’, Positive for vocal fold nodules; ‘Likely’, Probable vocal
fold nodules.

o  three  times,  if  necessary.  At  the  end  of  the  HSV  video
resentation,  raters  classified  vocal  nodules  in  three  cate-
ories:  ‘yes’,  ‘no’,  or  ‘likely’.  Twenty  percent  of  the  sample
as  replicated;  therefore,  six  replicas  were  added  to  the  30
ideos  for  intra  and  inter-rater  agreement  analysis,  totaling
6  laryngeal  videos.

Among  the  four  raters,  the  response  of  the  two  judges
ho  presented  an  almost  perfect  intra-rater  agreement

100%)  was  chosen.17 The  inter-rater  agreement  of  these  two
udges  was  53.40%,  classified  as  moderate.17

The  diagnosis  of  vocal  nodules  was  based  on  the  scores  of
he  two  raters.  Subjects  that  obtained  two  ‘Yes’  responses,
r  a  ‘Yes’  and  a  ‘Likely’  response  were  considered.  A
aryngologist  and  study  researcher  did  the  final  check  of
esponses.  Therefore,  at  the  end  of  this  first  stage,  out
f  the  30  videos  selected,  a  final  sample  of  five  laryngeal
ideos  of  HSV  was  defined,  characterized  as  women  within
he  20---29  age  range,  with  an  average  of  25  years  (DP  =  3.32)
nd  diagnosis  of  the  presence  of  vocal  nodules  (Table  1).

econd  stage

ive  judge-raters,  laryngologists  with  average  age  of  65.4
ears  (±6.54;  between  58  and  76  years)  and  average  time
f  experience  in  laryngeal  assessment  of  39  years  (±7.87;
etween  32  and  52  years)  analyzed  five  HSV  video  exams  of
ocal  nodules  through  an  adapted  protocol4 of  assessment
f  vocal  fold  vibration  patterns  for  HSV.

An  adapted  version  of  the  Voice-Vibratory  Assessment
ith  Laryngeal  Imaging  (VALI)  Form4 was  used  for  the  assess-
ent  of  HSV  videos  (Fig.  1).
To  assess  glottal  closure,  besides  seven  illustrations,4 two

ore  illustrations  to  assess  the  types  of  glottal  closure  pat-
ern  related  to  the  scope  of  the  present  study  were  created
y  the  authors  and  added  to  the  protocol.  Namely,  the  mid-
osterior  triangular  chink,  which  results  from  hyperkinesis
nd  precedes  vocal  nodules;  and  the  double  chink  with  insuf-
cient  coaptation  in  two  regions  (mid-posterior  triangular
hink  and  anterior  fusiform  chink),  and  they  are  usually
ssociated  to  the  presence  of  vocal  nodules.13

To  assess  cases,  one  of  the  researchers  got  together
ith  each  judge-rater  and  shared  the  computer  screen  that
llowed  the  display  of  a  window  with  HSV  video  reproduc-
ions,  another  one  with  composites  of  glottal  cycle  images

xtracted  from  the  HSV  (Figs.  2  and  3),  and  a  third  one  with
he  assessment  protocol.

The  HSV  videos  were  displayed  at  50  frames  per  sec-
nd.  In  case  the  judge-rater  needed  more  reproductions,

3
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Figure  2  Glottal  cycle  image  composite  of  the  high-sp

Figure  3  Frame  of  the  high-speed  videolaryngoscopy  video
referring  to  Case  2.  Presence  of  bilateral  lesion  between  the
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nterior  and  middle  third  is  observed;  the  position  is  symmet-
ic, with  double  chink  (mid-posterior  triangular  and  anterior
usiform).

he  video  was  replayed,  and  the  number  of  times  was  written
own.  The  video  was  reproduced  over  again  at  every  proto-
ol  parameter.  The  researcher  took  notes  of  judge-raters’
esponses.

tatistical  analysis

tatistical  analysis  of  data  was  made  using  the  MINITAB  pro-

ram,  version  17.  For  quantitative  variables,  a  descriptive
nalysis  was  made,  with  measures  of  central  tendency  and
ispersion.  For  categorical  variables,  occurrence  frequency
ssessment  was  used  by  means  of  percentage  calculation.

6
u
q
d

4

eed  videolaryngoscopy  video,  referring  to  Case  2.

he  statistical  test  of  first-order  Agreement  Coefficient
AC1)  was  used  in  the  first  stage  of  research  to  assess  intra
nd  inter-rater  agreement  through  the  R  statistical  program,
ersion  3.3.1.  The  agreement  level  was  analyzed  considering
alues  of  the  literature.17

esults

able  2  shows  the  distribution  in  percentage  of  raters’
esponses  to  qualitative  variables  (categorical)  of  the  assess-
ent  protocol.  Vocal  nodules  are  characterized  by  a  glottal

ycle  with  the  presence  of  a  mid-posterior  triangular  chink
double  chink  or  isolated  mid-posterior  triangular  chink),
ithout  movement  of  supraglottic  structures,  with  irregu-

ar  contour  of  the  free  margin  of  both  VFVPs,  which  are
ertically  leveled.

Results  in  Table  3  show  the  distribution  in  percentage  of
udge-raters’  responses  to  quantitative  variables  (numeri-
al)  of  the  assessment  protocol.  Amplitude  of  the  mucosal
ave  and  the  muco-ondulatory  movement  of  both  vocal

olds  presented  a  magnitude  between  50%  and  60%.  Non-
ibrating  segments  of  both  vocal  folds  are  scarce,  and  the
lottal  cycle  does  not  show  a predominant  phase.

iscussion

wenty  years  ago,  Pontes  et  al.13 described  vocal  nodules  as
ilateral  lesions,  symmetric  in  position  but  not  necessarily
n  relation  to  size,  with  the  presence  of  a  mid-posterior  tri-
ngular  chink  and  in  some  cases  the  presence  of  an  anterior
usiform  chink,  configuring  a  double  chink.  More  common  in
oung  women  and  children  (in  this  case,  more  common  in
ale  children).
In  the  current  study,  those  two  chinks  were  categorized  in
6%  of  the  cases  and  in  the  remaining  cases  posterior,  irreg-
lar  or  hourglass  chinks  were  classified.  Problems  related  to
ualitative  assessment  of  larynx  exams  lie  in  the  lack  of  stan-
ardization  for  intra  and  inter-institutional  comparisons,  as
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Table  2  Distribution  of  qualitative  variables  of  parameters
for the  adapted  protocol  of  assessment  of  vocal  folds  vibra-
tion pattern  for  high-speed  videolaryngoscopy  for  imaging
exams categorized  as  vocal  nodules.

Qualitative  variables n  (%)

Glottal  closure
Double  chink  11  (44)
Mid-posterior  triangular  chink  5  (20)
Hourglass  chink  5  (20)
Posterior  chink 3  (12)
Irregular  chink 1  (4)
Complete  closure 0  (0)
Anterior  chink 0  (0)
Spindle  chink  0  (0)
Incomplete  closure  0  (0)
Anteroposterior  supraglottic  activity
Level  0  12  (48)
Level  1  7  (28)
Level  2  5  (20)
Level  3  1  (4)
Mediolateral  supraglottic  activity
Level  0  19  (76)
Level  1  6  (24)
Level  2  0  (0)
Level  3  0  (0)
Free  edge  contour  of  the  right  vocal  fold
Irregular  18  (72)
Normal  3  (12)
Rough 2  (8)
Convex  2  (8)
Concave  0  (0)
Free  edge  contour  of  the  left  vocal  fold
Irregular  18  (72)
Normal  4  (16)
Rough 2  (8)
Convex  1  (4)
Concave  0  (0)
Vertical  level
On-plane  23  (92)
Off-plane,  left  lower  1  (4)
Off-plane,  right  lower  0  (0)
Non assessable  1  (4)

Figure  4  Schematic  representation  of  glottic  proportion.  P,
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Table  3  Distribution  of  quantitative  variables  of  parameters  for
pattern for  high-speed  videolaryngoscopy  for  imaging  exams  categ

Quantitative  variables  Minimum  

Amplitude  of  the  right  vocal  fold  20  

Amplitude of  the  left  vocal  fold  20  

Mucosal wave  of  the  right  focal  fold  20  

Mucosal wave  of  the  left  vocal  fold  20  

Nonvibrating  portions  of  the  right  focal  fold  0  

Nonvibrating  portions  of  the  left  focal  fold  0  

Phase closure  20  

Phase symmetry  0  

Periodicity of  the  glottal  cycle  40  

5

honatory  region;  R,  Respiratory  region;  GP,  Glottic  proportion.
igure adapted  from  Pontes  et  al.13

ell  as  intra  and  inter-rater  evaluations.4 Considering  that
he  qualitative  assessment  of  the  laryngoscopy  video  is  not
bjective,  we  may  assume  that  the  difference  between  a
osterior  chink  and  a  mid-posterior  triangular  chink  may  cre-
te  inconsistency  in  the  assessment,4 even  in  the  evaluation
f  laryngologists  with  extensive  experience.

Glottic  Proportion  (GP)18 is  defined  as  the  relation
etween  the  anteroposterior  dimension  of  the  Phonatory
egion  (P)  and  the  Respiratory  Region  (R),  and  the  limit
etween  these  regions  is  the  projection  of  arytenoid  vocal
rocesses,  which  show  differences  regarding  gender  and
ge,  as  observed  in  Fig.  4.

Lower  values  of  GP18 are  found  in  the  female  gender  com-
ared  to  males  (and  in  children),  representing  a  predisposing
actor  in  the  genesis  of  vocal  nodules.  For  this  reason,  the

emale  larynx  is  more  predisposed  to  posterior  chink,  and
ossibly  to  mid-posterior  chink.18 The  shape  of  the  mid-
osterior  triangular  chink  causes  contact  energy  between

 the  adapted  protocol  of  assessment  of  vocal  folds  vibratory
orized  as  vocal  nodules.

Maximum  Average  Standard-deviation

100  61.6  27.03
100  52.8  26.38
100  65.6  23.47
100  56.0  23.09
80  9.6  16.95
80  18.4  24.95
80  45.2  14.75
100  69.6  34.58
100  92.4  14.80
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G.P.  Korn,  A.C.  Gam

he  VFVPs,  between  the  anterior  and  middle  third,  and  in
his  situation,  the  presence  of  abuse  or  vocal  misuse  may
esult  in  vocal  nodules.

The  presence  of  muscle  tension,  especially  non-
elaxation  of  the  posterior  cricoarytenoid  muscle  may  favor
he  presence  of  mid-posterior  triangular  chink,  which  has  a
arger  friction  area  in  the  transition  region  of  the  anterior
nd  middle  third,  resulting  in  the  formation  of  vocal  nodules.
he  size  of  this  area  may  hinder  the  closure  of  the  anterior
hird  of  the  glottis,  also  resulting  in  anterior  fusiform  chink,
nd  then  double  chink.18

Characterizing  the  type  of  glottic  chink  is  extremely
mportant  for  the  differential  diagnosis  of  other  situations
uch  as  the  vocal  fold  cyst,  whose  presence  may  occur
egardless  of  the  use  of  voice,  resulting  in  an  hourglass
hink,  which  is  different  from  the  chink  of  vocal  nodules.

Even  though  this  concept  has  been  used  in  Brazil  for  20
ears,13 it  is  little  used  internationally,  and  in  literature,
he  description  of  vocal  fold  nodules  could  be  a  little  more
etailed.

In  2012,  a  renowned  group  of  laryngologists  with  exten-
ive  experience  published  the  article  ‘‘A  Nomenclature
aradigm  for  Benign  Midmembranous  Vocal  Fold  Lesions’’,19

n  which  vocal  fold  nodules  were  bilateral,  there  was  no
eed  for  complete  symmetry,  mucosal  vibration  properties
ere  normal,  or  with  a  slight  impairment.  Results  of  this

esearch  suggest  that  the  presence  of  a  mid-posterior  tri-
ngular  chink,  in  isolated  form  or  double  chink  should  be
ncluded  as  a  parameter  to  classify  vocal  nodules.

Regarding  other  laryngeal  findings,  the  research  revealed
ow  frequency  of  anteroposterior  and  mediolateral  supra-
lottic  activity  in  women  with  vocal  nodules.  Literature
as  shown  that  the  supraglottic  activity  is  a  frequent  find-
ng  in  the  presence  of  vocal  nodules20---22 (around  60%---70%).
owever,  this  laryngeal  parameter  may  also  be  observed  in

ndividuals  with  normal  larynx.22,23 In  situations  of  an  altered
arynx,  the  prevalence  of  supraglottic  activity  is  higher  in
ndividuals  with  functional  dysphonia,21,24 and  in  individuals
ith  neurological  disorders.21,23 The  reduced  sample  of  the
urrent  research  is  a  limitation  for  a  more  accurate  pre-
entation  regarding  the  mediolateral  and  anteroposterior
upraglottic  activity  of  the  HSV  videos  analyzed.  Increasing
he  sample  for  a  future  study,  as  well  as  analyzing  quantita-
ive  data  of  supraglottic  activity  via  HSV  may  provide  further
larification  of  the  supraglottic  activity  in  the  presence  of
ocal  nodules.

Research  findings  revealed  higher  frequency  of  irregular
ontour  of  the  free  edge  of  both  vocal  folds  in  the  pres-
nce  of  vocal  nodules,  corroborating  literature  findings  of
on-normality  of  the  free  margin  in  this  type  of  benign
esion  of  the  larynx.25 HSV  videos  used  in  the  research  were
hort  and  recorded  vocal  folds  glottal  cycle,  in  other  words,
ideos  were  not  recorded  during  breathing  or  with  vocal
olds  in  total  abduction,  ideal  situations  for  the  assessment
f  the  free  edge  contour.  However,  even  with  such  limita-
ion,  analysis  of  the  HSV  videos  allowed  the  assessment  of
his  parameter.

Research  data  revealed  that  92%  of  vocal  folds  were  ver-

ically  leveled.  This  finding  is  expected,  as  off-plane  is  not
ound  in  laryngeal  lesions  such  as  vocal  nodules.8 The  ver-
ical  level  off-plane  is  more  frequent  in  vocal  fold  atrophy
nd  paresis.8
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Regarding  the  vibration  amplitude  and  mucosal  wave
arameters  of  vocal  folds,  we  observed  values  between  50%
nd  60%.  Since  vocal  nodules  are  lesions  in  the  superficial
ayer  of  lamina  propria,  they  do  not  cause  great  repercus-
ion  for  the  vocal  folds  vibration  amplitude.20 Literature  also
hows  that  the  mucosal  wave  is  present  in  vocal  nodules.20

The  current  research  showed  low  occurrence  of  VFVP
onvibrating  portions.  Findings  of  immobility  or  adynamic
egments  in  the  membranous  portion  of  vocal  folds  is  related
o  lesions  where  there  is  absence  or  mucosal  wave  stiffness
nd  reduced  amplitude  such  as  in  carcinoma,  papilloma,  and
ocal  fold  scars.3

Parameters  of  phase  closure,  phase  symmetry  and  period-
city  of  the  glottal  cycle  are  better  assessed  in  HSV  owing  to
ts  ability  to  identify  real  cycle-to-cycle  changes.8 In  the  cur-
ent  research,  there  was  no  predominant  phase,  there  was
ocal  folds  symmetry  and  periodic  movement,  which  is  con-
istent  with  literature  that  shows  that  vocal  nodules  show
ocal  folds  with  symmetric  vibrations  or  minimal  symmetry
eduction.13,20,26

Instead  of  using  the  term  vocal  fold  nodules,  Zhukhovit-
kaya  et  al.26 used  the  term  midfold  mass.  Authors  have
bserved  that  these  lesions  occur  more  frequently  in  young
omen.  We  agree  with  Nauhenim  and  Caroll27 that  the  clas-

ification  system  of  VFVP  lesions  is  imperfect  and  keeps
volving,  and  that  the  common  use  of  the  term  ‘‘nodules’’
o  describe  most  vocal  folds  benign  lesions  is  coming  to  an
nd.  We  believe  that  the  inclusion  of  the  type  of  glottic  chink
ay  contribute  significantly  to  improve  classification.
Lee  et  al.28 have  recently  described  the  pattern  of

ecurrence  of  phonotraumatic  lesions,  suggesting  different
echanisms  of  injury.  They  have  observed  that  the  term
idfold  mass  lesion  can  be  associated  to  a  lesion  close

o  vocal  nodules.  They  are  chronic  lesions  predominant  in
omen,  suggesting  an  accumulation  of  damages  in  the  lar-
nx  susceptible  to  increased  phonotrauma.

In  the  situation  of  vocal  nodules,  the  susceptible  larynx
ould  be  the  female  larynx,  which  presents  lower  values  of
lottic  proportion  and  is  more  predisposed  to  the  chink.  With
honotrauma,  it  will  generate  more  friction  concentration  in
he  region  between  the  anterior  and  middle  third,  instead
f  being  distributed  along  the  phonatory  portion,  and  this
ccumulation  results  in  lesion.

It  is  interesting  to  mention  that  the  genesis  of  vocal
odules  in  women  has  been  attributed  to  hyaluronic  acid.
owever,  in  two  studies  with  cadavers  using  the  same  direct
ethod  to  quantify  hyaluronic  acid,  it  was  observed  that  this

cid  was  present  in  higher  concentrations  in  women  than  in
en,29 and  in  young  women  its  concentration  showed  great

ariability.30 Therefore,  the  concentration  of  hyaluronic  acid
ay  be  understood  as  a  protection  factor  in  young  women.
Regarding  laryngoscopy  assessment,  we  would  like  to

uggest  an  adaptation  of  VALI,4 so  that  the  types  of  mid-
osterior  triangular  chink  and  double  chink  (mid-posterior
riangular  and  anterior  fusiform  chink)  could  be  included  in
he  protocol.

Predisposition  to  incomplete  glottal  closure  was  related
o  another  benign  lesion  of  vocal  folds,  the  pseudocyst.17
ollowing  the  concept  of  lower  glottic  proportion19 in
omen,  which  favors  incomplete  glottal  closure,  this  lesion

s  also  more  frequently  found  in  the  female  gender.26,28 Just
ike  in  vocal  nodules,  predisposition  to  incomplete  closure
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nd  the  cumulative  effect  of  high  vocal  demand  are  found.
ulica  et  al.31 observed  in  46  patients  that  80.43%  of  them
ere  vocal  performers,  suggesting  that  this  population  is
ore  susceptible  to  pseudocyst.
In  a  study  on  music  genre  and  phonotraumatic  lesions,

hilds  et  al.32 have  observed  that  the  pseudocyst  appears
ore  frequently  in  female  opera  singers  than  in  theater  or

horus  singers,  and  thus  related  these  lesions  with  a  more
pecific  posture  of  the  larynx  during  performance.  Just  like
hilds  et  al.,32 our  experience  suggests  that  vocal  fold  nod-
les  derive  more  from  speaking  than  from  singing  voice.

Studies  on  vocal  assessment  of  professionals  who  use
heir  voice  as  a  working  tool  show  more  prevalence  of  speak-
ng  voice  professionals,  with  the  presence  of  vocal  nodules
mong  the  most  recurrent  laryngeal  lesions.33---36

A  study  that  assessed  1093  laryngeal  exams  revealed
hat,  among  non-neoplastic  laryngeal  lesions  in  patients
ith  vocal  complaints,  the  prevalence  of  vocal  fold  nod-
les  is  high,37 and  vocal  fold  nodules  were  characterized  by
ore  presence  of  double  chink,  followed  by  mid-posterior

riangular  chink.36,37

The  current  study  has  a  few  limitations.  Videos  recorded
y  the  HSV  in  the  current  study  showed  2000  frames  per  sec-
nd.  Literature  suggests  recordings  at  a  speed  lower  than
000  frames  per  second  may  not  be  sufficient  to  record
eal  vibration  characteristics  of  vocal  folds  and  should  be
nterpreted  with  caution.2,38 Parameters  such  as  amplitude,
ucosal  wave,  phase  closure,  phase  symmetry  and  glottal

ycle  periodicity  may  suffer  the  influence  of  the  number  of
rames  per  second  in  the  current  study.

In  the  assessment  of  videos,  we  opted  for  judge-raters
ith  extensive  experience  in  laryngology,  with  an  aver-
ge  experience  time  of  39  years.  The  judge-raters  did  not
eceive  any  visual-perceptive  training  to  assess  HSV  videos
nd  to  use  the  protocol.  In  the  original  VALI4 study,  they
nform  that  the  classification  tool  and  rater  training  are  inex-
ricably  linked  in  order  to  improve  the  reliability  of  ratings  of
aryngeal  videos.4 Not  being  familiar  with  descriptions  and
mages  of  the  protocol  and  the  specific  observational  train-
ng  to  rate  HSV  videos  may  influence  results,  despite  years
f  experience  in  laryngology  of  the  judge-raters.

onclusion

SV  reveals  vocal  nodules  with  a  mid-posterior  triangu-
ar  chink  (double  chink  or  isolated  mid-posterior  triangular
hink)  and  irregular  free  edges  of  the  vocal  folds.  VFVP  is
ymmetrical  and  periodic,  with  partially  reduced  amplitude
nd  mucosal  wave.
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