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Abstract
Background:  General  anesthesia  is  a  safe,  frequent  procedure  in  clinical  practice.  Although
it is  very  unusual  in  procedures  not  related  to  head  and  or  neck  surgery,  vocal  cord  paralysis
is a  serious  and  important  complication.  Incidence  has  been  associated  with  patient  age  and
comorbidities,  as  well  as  the  position  of  the  endotracheal  tube  and  cuff.  It  can  become  a
dangerous  scenario  because  it  predisposes  aspiration.
Objectives:  To  present  a  case  and  analyze  the  risk  factors  associated  with  increased  risk  of
vocal cord  paralysis  described  in  the  literature.
Case  report:  53  year-old  diabetic  man,  who  developed  hoarseness  in  the  postoperative  period
after receiving  general  anesthesia  for  an  elective  abdominal  laparoscopic  surgery.  Otolaryngo-
logical evaluation  showed  left  vocal  cord  paralysis.
Conclusions:  Vocal  cord  paralysis  can  be  a  serious  complication  of  general  anesthesia  because  of
important voice  dysfunction  and  risk  of  aspiration.  The  management  is  not  yet  fully  established,
so prevention  and  early  diagnosis  is  essential.

© 2018  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Paralisia  de  cordas  vocais  após  intubação  endotraqueal:  uma  complicação  incomum
da  anestesia  geral

Resumo
Justificativa:  A  anestesia  geral  é  um  procedimento  seguro  e  frequente  na  prática  clínica.
Embora seja  muito  rara  em  procedimentos  não  relacionados  à  cirurgia  de  cabeça  ou  pescoço,
a paralisia  das  cordas  vocais  é  uma  complicação  séria  e  importante.  Sua  incidência  tem  sido
associada  à  idade  e  comorbidades  do  paciente,  bem  como  à  posição  do  tubo  endotraqueal  e
seu balonete.  A  paralisia  das  cordas  vocais  pode  ser  uma  condição  perigosa  porque  predispõe
à aspiração.
Objetivos:  Apresentar  um  caso  e  analisar  os  fatores  de  risco  associados  ao  aumento  do  risco  de
paralisia das  cordas  vocais  descritos  na  literatura.
Relato  de  caso:  Paciente  do  sexo  masculino,  53  anos,  diabético,  que  desenvolveu  rouquidão  no
pós-operatório  após  anestesia  geral  para  cirurgia  laparoscópica  abdominal  eletiva.  A  avaliação
otorrinolaringológica  mostrou  paralisia  da  corda  vocal  esquerda.
Conclusões:  A  paralisia  de  cordas  vocais  pode  ser  uma  complicação  séria  da  anestesia  geral
devido ao  risco  grave  de  disfunção  da  voz  e  aspiração.  O  manejo  dessa  condição  ainda  não  está
totalmente  estabelecido,  de  modo  que  a  prevenção  e  o  diagnóstico  precoce  são  essenciais.
© 2018  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
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eneral  anesthesia  is  considered  a  safe  procedure,  with
 low  rate  of  morbidity  and  mortality  associated.  Within
ts  complications,  the  presence  of  hoarseness  is  usual  in
he  postoperative  period.  One  of  the  causes,  though  very
nusual,  is  vocal  cord  paralysis.1 It  can  be  suspected  from
isk  factors  including  the  patient’s  age,  previous  diseases,  as
ell  as  the  duration  of  the  surgery  and  the  position  of  the
ndotracheal  tube  and  its  cuff.1 In  the  diagnosis,  a  clinical
istory  characterized  by  hoarseness  is  essential.1 It  must  be
omplemented  by  a  videostroboscopic  assessment  of  laryn-
eal  structure  and  function.  Regarding  the  management,
here  are  no  studies  that  include  a  large  number  of  these
atients,  because  of  the  low  incidence.  Treatment  options
nclude  voice  therapy,  medialization  injection  laryngoplasty
ith  Hyaluronic  Acid  (Restylane

®
),  and  medialization  thyro-

lasty.
The  aim  of  this  report  is  to  present  a  clinical  case  of

ocal  cord  paralysis  secondary  to  endotracheal  intubation
or  abdominal  surgery,  as  well  as  a  review  of  the  available
iterature.

linical case

 53  year-old  diabetic  man  (using  metformin  500  mg.day−1

o),  176  cm  and  82  kg,  without  known  allergies,  was  admit-
ed  to  our  hospital  for  elective  surgery  (laparoscopic
igmoidectomy).  He  was  classified  as  ASA  II,  with  previous
eneral  anesthesia  for  other  surgeries  without  incidents.
irway  evaluation  showed  a  Mallampati  III,  thyromental  dis-

ance  a  little  less  than  6  cm  and  mouth  opening  greater
han  3  cm,  with  firm  teeth  in  good  condition.  Laboratory
ests  and  EKG  were  in  normal  range.  The  anesthetic  plan
as  balanced  general  anesthesia  with  standard  monitoring

d
s
i
o

EKG  lead  II,  SpO2,  NIBP,  nasopharyngeal  thermometer),
lus  Foley  catheter,  anti-embolism  socks,  intermittent
neumatic  compression,  warming  blanket  and  a  non-slip
attress.
Induction  was  performed  intravenously  with  Fentanyl

00  �g,  Lidocaine  80  mg,  Propofol  120  mg,  Rocuronium
0  mg.  He  was  easily  ventilated  and  intubated  on  the  first
ttempt  with  a  cuffed  Endotracheal  Tube  (ET)  size  8.0  using

 guide  (Portex
®

reusable  tracheal  tube  guide),  describ-
ng  a  laryngoscopy  grade  2B  (Cormack-Lehane)  with  BURP
aneuver.  Sevoflurane  was  used  for  maintenance  (end-

idal  concentration  of  1.6---1.8%)  and  fentanyl/rocuronium
oluses.  An  orogastric  tube  was  also  inserted  without
ncident.  The  patient  remained  stable  during  the  entire  pro-
edure.

Laparoscopic  surgery  lasted  5  hours  and  30  minutes,
ainly  in  the  Trendelenburg  position,  without  incidents.  The
atient  was  extubated  after  reversion  of  muscle  relaxation
ith  Sugammadex  200  mg  iv,  and  transferred  to  the  recovery
nit,  where  he  stayed  for  125  minutes,  and  was  then  moved
o  his  room  with  adequate  pain  management.

24  hours  after  the  procedure,  we  received  informa-
ion  that  the  patient  had  hoarseness,  without  dysphagia
r  other  alterations.  Otorhinolaryngologic  assessment  was
equested,  describing  a  weak  and  breathy  voice  with-
ut  neck  pain.  Laryngeal  videostroboscopy  evidenced  left
ocal  cord  immobility  in  paramedian  position,  bowed  free
dge  and  overhanging  ipsilateral  arytenoid,  determining  an
ncomplete  glottic  closure.  The  ‘‘jostle  sign’’  was  present
the  ‘‘jostle  sign’’  describes  a  passive  medial  movement  of
he  affected  vocal  cord  during  adduction  due  to  absence  of
ateral  tension  from  the  denervated  musculature,  and  helps

iscriminate  between  a  vocal  cord  paralysis  and  an  arytenoid
ubluxation).  The  right  vocal  cord  mobility  was  preserved
n  adduction  and  abduction,  and  there  was  no  hematoma
r  trauma  sign.  Vocal  speech  therapy  was  indicated,  and
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Vocal  cord  paralysis  after  endotracheal  intubation  

outpatient  medical  evaluation  with  a  laryngeal  videostro-
boscopy  8  days  after  surgery  showed  no  change.  Speech
therapy  was  unsatisfactory,  so  a  percutaneous  medialization
injection  laryngoplasty  with  Hyaluronic  Acid  (Restylane

®
)

was  performed  23  days  post  surgery,  with  favorable  evolu-
tion  for  the  patient.

Discussion

Endotracheal  intubation  is  a  routine,  safe  procedure  world-
wide.  Nevertheless,  it  can  be  a  source  of  morbidity.  Airway
damage  is  a  widely  known  complication,  mostly  involving
women  and  during  elective  surgery.1

The  larynx  is  the  most  common  site  of  airway  injury  dur-
ing  endotracheal  intubation,  representing  a  third  of  cases,
including  granuloma,  hematoma,  vocal  cord  paralysis,  and
arytenoid  subluxation.  Only  20%  of  the  cases  are  associated
with  difficult  intubations.1

Hoarseness  is  a  symptom  that  can  appear  usually  after
endotracheal  intubation,  even  in  surgery  not  related  with
pathologies  of  head  and  neck.  The  reported  incidence  varies
widely,  being  present  in  up  to  71%  of  patients  undergoing
general  anesthesia.  The  average  duration  of  hoarseness  is
3---4  days,  becoming  permanent  in  1%  of  cases.  There  are  a
small  number  of  documented  cases  in  the  literature  where
hoarseness  is  explained  by  vocal  cord  paralysis  secondary
to  intubation  process,  thus  being  a  rare  complication.  In
general,  the  symptoms  are  evident  within  the  first  24  hours
after  intubation;  however,  diagnosis  of  vocal  cord  paralysis
is  performed  on  average  after  two  weeks.1

Vocal  cord  paralysis  is  generally  unilateral,  compromis-
ing  the  left  vocal  cord  in  approximately  70%  of  the  cases.
This  could  be  explained  by  endotracheal  tube  fixation  at
the  right  angle  of  the  mouth,  with  less  chance  of  damage
to  the  recurrent  laryngeal  nerve  on  that  side.1 Nasogastric
tube  positioning  could  compress  the  nerve  too.

Patients  with  unilateral  vocal  cord  paralysis  clinically
manifest  changes  in  voice  quality,  perceived  as  dysphonia.
Other  associated  symptoms  such  as  vocal  fatigue,  decreased
range  and  intensity,  can  affect  communication  skills.  In  addi-
tion  to  changes  in  voice,  vocal  cord  paralysis  produces  an
inefficient  cough  mechanism,  which  can  lead  to  aspiration
with  the  consequent  risk  of  pneumonia.  A  group  of  patients
show  respiratory  failure,  stridor  and  obstructive  symptoms.
Thus,  it  can  be  a  severe  complication  that  requires  immedi-
ate  diagnosis  and  medical  care.

The  suspected  diagnosis  begins  with  the  subjective  per-
ception  of  changes  in  voice  from  the  patient,  following  a
surgery  under  general  anesthesia.  Physical  examination  of
patients  with  unilateral  vocal  cord  paralysis  reveals  a  weak
and  breathy  voice,  with  loss  of  projection,  vocal  fatigue  and
loss  of  vocal  range  especially  upper  end  of  register.  These
features  are  explained  by  glottal  insufficiency  secondary  to
paresis  or  paralysis  of  the  vocal  cord.  In  the  diagnostic  eval-
uation  it  is  necessary  to  examine  the  structure  and  function
of  the  larynx.  Laryngeal  videostroboscopy  is  a  useful  tool  in

the  diagnosis  of  voice  disorders.2

Patients  who  develop  hoarseness  secondary  to  vocal  cord
paralysis  after  endotracheal  intubation,  can  be  categorized
in  two  groups:  in  certain  cases,  the  intubation  results  in
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ifficulty  for  anatomical  reasons,  and  in  the  other,  it  is  not
ossible  to  identify  an  obvious  cause.1

Several  factors  are  associated  with  the  development
f  this  complication.  Regarding  the  factors  related  to  the
atient,  it  is  noted  that  the  incidence  of  these  symptoms
ncreases  with  age.  In  a  multivariate  analysis,  it  was  found
hat  the  risk  increases  3  times  in  those  over  50  years  old.
edical  records  were  also  relevant.  The  risk  doubled  in
atients  with  diabetes  mellitus  and  arterial  hypertension.1

As  regards  the  factors  related  to  the  process  of  intubation
nd  anesthesia,  it  seems  that  the  incidence  increases  with
he  duration  of  the  anesthesia,  being  particularly  riskier  if
t  lasts  for  more  than  6  hours.1 However,  there  have  been
eported  cases  where  surgery  was  of  short  duration.

Ellis  and  Pallister,  by  dissecting  cadavers  in  1975,
escribed  the  path  of  the  recurrent  laryngeal  nerve,  its
wo  branches  and  the  relationship  of  these  when  inserting
n  endotracheal  tube  and  inflating  the  cuff  in  the  tra-
hea.  Their  study  showed  that  the  recurrent  laryngeal  nerve
ivides  into  two  branches  before  reaching  the  upper  rim  of
he  cricoid  cartilage.  The  posterior  branch  innervates  the
osterior  cricoarytenoid  and  interarytenoids  muscles,  with-
ut  having  contact  with  the  cuff.  On  the  other  hand,  the
nterior  branch  runs  medially  to  the  lamina  of  the  thy-
oid  cartilage,  innervating  the  lateral  cricoarytenoid  and
hyroarytenoid  muscles.  Because  of  its  anatomical  loca-
ion,  it  can  be  compressed  between  the  endotracheal  tube
nd  lamina  of  the  thyroid  cartilage  if  the  cuff  is  inflated
n  the  larynx,  producing  neurapraxia.  These  authors  sug-
ested  that  this  complication  could  occur  if  the  cuff  was
ositioned  at  the  level,  or  just  below,  the  vocal  cords.
lso,  if  the  cuff  is  not  properly  deflated  before  extuba-
ion,  the  anterior  branch  of  the  recurrent  laryngeal  nerve
s  prone  to  be  damaged.  So,  another  factor  to  consider
s  the  proper  position  of  the  endotracheal  tube3 and  its
ize.1

Because  it  can  be  a  severe  complication,  we  should  be
lert  for  early  diagnosis,  considering  the  risk  factors  men-
ioned  above  and  the  classical  symptoms.  Although  in  most
ases  unilateral  vocal  cord  paralysis  secondary  to  endo-
racheal  intubation  has  a  benign  course,1 there  are  poor
rognostic  factors,  defined  by  laryngeal  electromyography4

s  well  as  the  symptoms.  Since  this  disease  is  uncommon,
ost  studies  include  patients  with  unilateral  vocal  cord
aralysis  of  various  etiologies.  Treatments  described  include
he  usefulness  of  voice  therapy,  medialization  injection
aryngoplasty  with  different  materials  and  medialization
hyroplasty.2 However,  there  are  not  any  available  stud-
es  to  evaluate  the  results  in  this  particular  subgroup.
hat  is  the  main  reason  why  efforts  should  be  focused  on
revention.

A  recent  meta-analysis  concluded  that  prophylactic  use
f  corticosteroids  significantly  reduces  the  prevalence  and
everity  of  sore  throat,  hoarseness,  laryngeal  edema  and
eintubation  associated  to  tracheal  intubation  after  surgery
nder  general  anesthesia.5
onclusions

n  the  described  clinical  case,  it  is  possible  to  recognize
arious  risk  factors  for  the  development  of  vocal  cord
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5. Zhang W, Zhao G, Li L, et al. Prophylactic administration of corti-
40  

aralysis  after  endotracheal  intubation  (age  over  50,  history
f  diabetes  mellitus  and  duration  of  the  elective  surgery).
owever,  during  the  intubation  process,  no  alteration  or
ifficulty  is  described.  Vocal  cord  paralysis  exclusively  jeop-
rdized  the  left  vocal  cord,  as  is  described  in  most  previously
eported  cases  in  the  literature.

While  being  a  rare  complication  of  general  anesthesia,
t  is  necessary  to  take  it  into  consideration  within  the  diag-
ostic  possibilities  faced  with  the  appearance  of  hoarseness
n  the  postoperative  period,  in  order  to  provide  adequate
ultidisciplinary  treatment.  Management,  however,  must
e  focused  on  prevention.
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