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IGHLIGHTS
• Secondary  TEP  under  local  anesthesia  generates  fewer  costs.
• Using  flexible  transillumination  device  reduces  the  risk  of  complications.
• Success  rates  of  VP  encourage  its  adoption  in  laryngectomee  patients.
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Abstract
Objectives:  This  study  aims  to  describe  a  new  secondary  tracheoesophageal  puncture  technique
with voice  prosthesis  insertion  under  local  anesthesia  with  a  low-cost  device  and  evaluate  its
outcome.
Methods: With  a  transoral  flexible  transillumination  device  of  aluminum  of  2.3  mm  with
fiberoptic  light,  the  esophagus’s  anterior  wall  is  visualized  through  the  tracheostomy.  A  tra-
cheoesophageal  fistula  is  made  with  a  blade  and  passed  through  the  fistula.  Then  a  bent  trocar
is introduced  into  the  lumen  using  the  device  as  a  guidewire.  Once  in  the  lumen,  a  thin  guide
wire is  passed  through  up  to  the  mouth.  The  voice  prosthesis  is  positioned  with  retrograde
insertion.  Then,  the  patient  is  discharged  without  hospitalization.
Results:  15  patients  submitted  to  this  technique  had  a  successful  surgical  outcome.  There  were
no complications  as  pneumothorax,  esophageal  perforation,  bleeding,  or  hospitalization.
Conclusion:  The  new  device  is  feasible  under  local  anesthesia.
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ntroduction

oice  prosthesis  is  the  most  intelligible  technique  for  speech
ehabilitation  after  total  laryngectomy.1---4 It  is  placed  pri-
arily  during  total  laryngectomy,  or  secondarily,  after

uccessful  full  recovery.5---10 Many  centers  could  not  offer
rimary  voice  rehabilitation  after  total  laryngectomy  for
osts  or  patient  refusal  in  the  very  moment  of  surgical
ndication.  The  surgeon  performs  the  secondary  tracheoe-
ophageal  fistula  usually  with  rigid  esophagoscope  under
eneral  anesthesia.5 However,  there  is  risk  of  esophageal
erforation  and  mediastinitis  with  this  technique  and  may
e  technically  intriguing  due  to  restricted  neck  exten-
ion  in  irradiated  patients.11,12 Alternative  methods  using
ocal  anesthesia  with  flexible  esophagoscopes  have  been
escribed  with  successful  results  and  advantages  as  cheaper
nd  less  inconvenience  to  patients  since  hospitalization  is
ot  necessary.13---16 The  flexible  esophagoscope  is  a  high-
ost  device  not  available  in  Brazil.  Others  uses  digestive
ndoscope,17---21 but  it  is  too  thick  to  manage  exclusively
nder  local  anesthesia.  Most  patients  do  not  tolerate  diges-
ive  endoscopes  under  local  anesthesia  without  sedation.
ome  techniques  use  fiberoptic  rhino-laryngoscope  pro-
ected  by  intubation  tube  passed  through  oropharynx  or
ith  working  channel22---24 could  be  used  but  with  disposable
aterial  with  high  cost  in  public  hospitals  too.
We  describe  an  easy  technique  of  secondary  tracheoe-

ophageal  fistula  with  immediate  prosthesis  placement
nder  local  anesthesia  using  a  semi-flexible  transillumina-
ion  device  with  the  anterograde  set  of  voice  prosthesis.

ethods

atients’  selection

atients  submitted  to  secondary  tracheoesophageal  punc-
ure  with  voice  prosthesis  placement  between  2014  and
019  in  a  public  university  hospital.  They  were  selected
ased  on  T4  larynx  cancer  with  cartilage  extension  with-
ut  gross  extra-laryngeal  involvement,  extensive  T3  larynx
esion,  who  required  total  laryngectomy  and  N0  necks  on
ulti-slice  CT  scan  with  1  mm  thickness.  Patients  with  less

han  a  six-month  follow-up  were  excluded.  Our  study  was
ubmitted  to  the  Research  Ethics  Committee  and  approved
nder  CAAE  no 57731616.2.0000.5404.  We  evaluate  pharyn-
oesophageal  segment  of  all  patients  with  insufflation  test
nd  video-fluoroscopy  by  our  speech  pathologists  for  stric-
ure,  spasm  or  other  anatomical  healing  problems  that  could
revents  good  voice  one  week  before  the  secondary  tra-
heoesophageal  fistula.

Demographic  characteristics,  rates  of  hospitalization  and
mmediate  surgical  complications  were  evaluated.

urgical  technique

he  patient  was  placed  under  a  horizontal  supine  position

nd  monitored  to  oximetry  and  cardiac  electrical  activity
ith  a  multiparametric  cardiac  monitor.  Then  the  poste-

ior  wall  of  the  trachea  at  the  site  of  tracheoesophageal
uncture  is  infiltrated  with  five  ml  of  2%  lidocaine  without
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asoconstrictor.  Two  jets  of  lidocaine  spray  10%  is  under-
aken  to  the  base  of  the  tongue  and  posterior  pharyngeal
all.  One  other  jet  is  sprayed  on  the  tongue.  The  operat-

ng  room  is  darkened,  and  the  transoral  semi-rigid  angled
ransillumination  device  of  aluminum  of  2.3  mm  with  the
beroptic  light  channel  (Fig.  1A)  is  connected  to  Storz® Cold
ight  Fountain  Power  LED  175  SCB  through  an  attachable
torz  light  cable,  is  introduced  through  the  oral  cavity  and
ropharynx  to  the  esophagus’s  anterior  wall.  The  device
s  bent  according  to  each  patient’s  neck  anatomy  and  is
isualized  through  the  tracheostomy  with  transillumination
Fig.  1B).  An  incision  is  done  over  the  puncture  site  demon-
trated  by  the  light  with  a  scalpel  number  11  and  the  device
s  trespassed  to  the  tracheal  lumen  (Fig.  1C).  An  angled  can-
ular  trocar  with  a  lumen  is  inserted  over  the  device  and
ushed  into  the  esophageal  space  and  is  used  as  a  trocar
uide  (Fig.  1D).  The  semi-flexible  device  is  removed  from  the
ropharynx  (Fig.  1E).  A  thin  guide  wire  for  retrograde  inser-
ion  is  passed  through  the  trocar  lumen  up  to  the  mouth,
nd  prosthesis  is  tightly  secured  in  the  wire  (Fig.  1F).  Finally,
oice  prosthesis  is  positioned  with  retrograde  insertion  with

 mm  length  with  the  Provox® VegaTM Puncture  Set  22.5Fr.
he  prosthesis  is  left  in  place  sutured  to  mucous  membrane
nd  skin  of  posterior  tracheal  wall  with  nylon  2.0  stitches
emoved  within  seven  days  along  with  its  tail  left  attached
o  the  prosthesis  (Fig.  1G).  The  patient  is  left  in  the  recovery
oom  for  an  hour  and  discharged  to  home.

esults

e  evaluate  15  patients  to  the  described  technique  between
014  and  2019,  presenting  follow-up  greater  than  6-months
mean  of  28.6  months).  No  patients  had  primarily  hypophar-
nx  cancer.  The  extension  of  lesions  was  at  most  at  unilateral
edial  wall  of  piriform  sinuses.  The  main  indication  for  total

aryngectomy  was  T4  (80%)  followed  by  T3  (10%).  Radio-
herapy  was  performed  in  all  patients  and  concomitant
hemotherapy  with  cisplatin  with  three  doses  100  mg/m2 in
hree  patients.  All  patients  were  submitted  to  bilateral  neck
issection  of  levels  II  to  IV  as  they  were  radiologically  N0
ecks.  There  were  12  males  and  three  females.  Age  ranged
etween  48  and  74  years  old  (mean  61  years).  Secondary
racheoesophageal  puncture  was  conducted  between  3---175
onths  (mean  of  37.26  months;  median  of  14)  after  total

arynx  removal  (Table  1).
All  patients  were  discharged  after  the  procedure,  at  the

ame  say.  No  complications  as  pneumothorax,  esophageal
erforation,  bleeding,  or  need  of  hospitalization  were
bserved.

iscussion

peech  rehabilitation  is  a  crucial  topic  regarding  total
aryngectomies  patients.6 Among  their  options,  tracheoe-
ophageal  puncture  with  voice  prosthesis  is  considered  the
old  standard.7 As  well  described  in  the  literature,  this
rocedure  can  be  performed  primarily  or  secondary.  Accord-

ng  to  Chakravarty  et  al.10 meta-analysis,  primary  setting
s  associated  with  higher  fistula  rates.  Alternatively,  Cheng
t  al.9 found  better  voice  quality  rates  in  primary  placement
f  voice  prosthesis.  Both  methods  are  correlated  with  suc-
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Figure  1  (A)  Transillumination  device.  (B)  Site  of  fistula
demonstrated  by  the  light.  (C)  Incision  over  the  site.  (D)
An angled  trocar  is  inserted  and  pushed  in  the  esophageal
l
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Table  1  Patient  characteristics.

Characteristics  Findings

Sex
Male  (%)  12  (80)
Female  (%) 3  (20)
Age range  (mean),  y  48---74  (61.0)
Indication  for  laryngectomy
T4(%)  12  (80)
T3(%)  3  (20)
Interval  laryngectomy-TEP

range(mean),  months
3---175  (37.26)

Follow-up  range  (mean),
months

10---63  (28.6)

Radiotherapy
Yes 10
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umen.  (E)  Semi-flexible  device’s  removal.  (F)  Guidewire  passed
hrough  up  to  the  mouth  and  secured  to  prosthesis.  (G)  Voice
rosthesis  positioned.

essful  outcomes  in  literature,  and  the  decision  on  which

ne  to  choose  should  depend  on  clinical  judgment.10 In
ur  hospital  the  procedure  is  done  secondarily  after  the
ompletion  of  adjuvant  treatment.  Done  primarily  would
e  more  comfortable  but  the  average  daily  use  till  full
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reatment  course  is  low  besides  a  placement  of  a  new
rosthesis  is  usually  required  some  months  later.  After  pri-
ary  placement  and  due  to  adjuvant  treatment,  there  is

n  inflammatory  thickness  in  tracheoesophageal  wall,  pos-
erior  wall  of  trachea  and  anterior  wall  of  esophagus  with
dema.  Then  a  longer  prosthesis  is  in  need.  Some  months
fter  with  decrease  of  edema  a  shorter  one  is  placed  as
eakage  around  the  tracheoesophageal  fistula  is  observed
ue  to  looseness  of  prosthesis  despite  prosthesis  is  in  good
ondition  and  it  is  discarded.  Then  the  definite  prosthesis
s  placed.  When  prosthesis  is  placed  secondarily,  a  correct
efinite  size  prosthesis  is  placed  saving  one  good  prosthe-
is.  During  inpatient  stay  he  is  trained  with  electrolarynx
y  our  speech  therapy  staff  up  to  the  secondary  placement
f  voice  prosthesis.  Complications  regarding  the  prosthesis
y  itself  is  considered  equal  between  secondary  or  primary
lacement.  The  disadvantage  of  secondary  placement  done
nder  general  anesthesia  is  a  second  procedure  under  gen-
ral  anesthesia  in  a  patient  with  many  comorbidities  but
ith  the  local  anesthesia  this  disadvantage  disappears  spe-
ially  with  our  protocol  of  electrolarynx  rehabilitation  up
o  the  secondary  fistula.  Using  this  device  during  the  inpa-
ient  stay  would  allow  early  communication  and  motivates
he  patients  to  follow  the  rehabilitation  process,  even  dur-
ng  radiation  treatment  and  save  the  costs  of  one  discarded
rosthesis.  The  electrolarynx  is  paid  by  our  government
ealth  system.  For  those  who  prescinds  of  their  voice  after
he  surgery  and  do  not  want  to  use  the  electrolarynx,  the
stula  and  prosthesis  placement  could  be  done  primarily  but

t  should  be  advised  the  risk  of  leakage  in  a  short  time  and
xchanging  for  a  new  one  and  risk  of  stricture  or  spasm  after
ompletion  of  healing  process  and  treatment.

Rigid  esophagoscopy  is  related  to  0.8%---2.6%  of  perfora-
ion  rate  in  an  academic  training  facility  and  could  raise
he  mortality  up  to  34%  and  for  flexible  ones  the  rate  is
ery  low  as  0%.11,12 The  high  mortality  rate  is  related  to
ediastinitis  and  pneumothorax.  This  such  complication  is

 great  problem  in  a  cancer  patient  theoretically  treated
nd  possible  cured,  especially  when  performed  secondar-

ly.  Many  patients  after  long  term  follow-up  in  other  centers
re  referred  to  our  hospital  for  voice  rehabilitation  and  they
esire  placement  of  voice  prosthesis  and  a  complication  with
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eath  in  a  patient  survived  to  advanced  larynx  cancer  is  pro-
ibitive.  If  voice  prosthesis  is  not  offered  in  a  routine  fashion
n  many  underdevelopment  countries  for  financial  purposes,
any  of  them  are  placed  secondarily  for  those  survived  to

ancer  and  a  less  risky  procedure  is  more  acceptable  than
ne  with  a  certain  inherent  mortality  risk.  In  a  comparative
tudy  the  costs  it  dropped  from  9000  AUD  to  900  AUD  under
eneral  to  local  anesthesia,  respectively.13

Increasing  interest  has  been  documented  in  performing
econdary  TEP  under  local  anesthesia.  This  technique  gener-
tes  fewer  costs,  less  anxiety  for  the  patient,  and  decreases
ospital  length.13 Our  method  has  the  advantage  of  semi-
exible  device  would  be  bent  according  to  patient  neck.  The
rocar  and  the  device  are  autoclavable  for  more  than  thou-
and  times.  Besides,  using  the  transillumination  device  could
educe  the  risk  of  complications  such  as  esophageal  perfora-
ion  and  mediastinitis  as  it  avoids  rigid  esophagoscopes  and
he  proper  risk  of  general  anesthesia  in  a  patient  with  usual
everal  comorbidities  as  hypertension,  chronic  obstructive
ulmonary  disease,  heart  failure  in  many  degrees,  diabetes.
s  patients  with  advanced  larynx  cancer,  they  had  pre-
ious  radiation  therapy,  stiffness  in  neck  is  frequent  and
ntroduction  of  rigid  esophagoscope  is  a  challenge  process.
ometimes  regarding  the  comorbidities  and  post  radiation
eck  condition,  patient  requires  intensive  care  unit  after
he  procedure  which  is  not  demanded  under  local  anesthe-
ia  with  this  new  device.  The  costs  of  voice  prosthesis  are
aid  in  part  by  our  public  health  insurance  coverage,  but  it
s  completed  by  our  hospital  as  it  is  considered  important  for
atients  in  a  quality-of-life  project.  Then  the  exchange  of
oice  prosthesis  is  always  guaranteed  to  all  patients  as  they
re  bought  by  demand.  Our  staff  do  exchanges  in  our  outpa-
ient  clinic  in  the  hospital  by  anterograde  placement  when
s  need.  Our  speech  therapists  had  a  list  of  all  patients  under
oice  rehabilitation  and  patients  had  the  phone  number  of
ur  speech  therapy  team  and  they  are  promptly  assisted  as
equired  regarding  voice  problems.

Our  described  technique  could  be  used  even  after  closure
f  pharynx  with  stapler.

All  of  the  patients  in  this  study  had  a  good  voice  after  at
east  one  year  of  follow-up.  This  success  rate  is  compara-
le  with  the  previous  studies.25---27 But  two  patients  decided
ot  to  use  tracheoesophageal  voice  as  later  they  acquired
sophageal  speech.  Laryngectomized  patients  usually  pre-
er  the  esophageal  voice,  as  it  is  much  more  natural  and
o  not  require  closure  of  tracheostoma.  In  such  cases,
oice  prosthesis  participates  in  facilitating  the  acquisition
f  esophageal  voice.28

Evaluation  of  pharyngoesophageal  segment  is  important
efore  placement  of  voice  prosthesis  in  secondary  setting.29

ome  patients  could  have  stricture  or  spams  that  would
revents  good  voice  outcomes.  Dynamic  evaluation  with
ideo-fluoroscopy  and  simulation  of  voice  prosthesis  with
nsufflation  test  could  anticipate  voice  outcomes.29---34 If  a
tricture  is  present,  it  will  require  dilation  but  in  case  of
pasm,  botulinum  toxin  injection  would  be  enough  for  voice
mprovement.34,35 It  seems  that  radiation  therapy  does  not
ffect  it  outcomes,  then  one  does  not  need  to  preclude  voice

ehabilitation  just  related  to  adjuvant  treatment.36,37 In  the
bsence  of  prospective  randomized  trials  with  equal  stage
nd  extension  of  cancer  in  laryngectomy  patients,  the  defi-
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ition  of  the  best  moment  of  performing  tracheoesophageal
stula  as  primarily  or  secondarily  is  still  unanswered.

onclusion

racheoesophageal  puncture  with  voice  prosthesis  insertion
ith  this  new  device  under  local  anesthesia  is  an  easy  and

easible  surgical  technique.
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