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istulisation  between  the  airway  and  the  gastrointesti-
al  tract  is  an  uncommon  problem  that  results  from

 spectrum  of  disease  processes.  Etiology  of  acquired
racheoesophageal  fistula  includes  penetrating  trauma,
alignancies,  foreign  bodies  in  trachea  or  esophagus,

ranulomatous  infection,  iatrogenic  injuries  post  intuba-
ion,  surgeries  following  esophagectomy,  laryngectomy  or
racheostomy.1 Regardless  of  its  cause,  the  disastrous
ulmonary  sepsis  due  to  its  ongoing  tracheobronchial  conta-
ination,  and  the  interference  with  nutrition  are  all  lethal

acets  of  this  disease.  Due  to  its  rarity,  subtle  clinical  pre-
entations,  and  invasive  diagnostic  test,  Tracheoesophageal
istulas  (TOF)  is  often  missed,  or  the  diagnosis  and  treat-
ent  delayed.  Hence,  we  report  our  invention  with  regards

f  a  minimally  invasive,  technique  in  diagnosing  TOF  in  an
ffice-based  setting.
∗ Corresponding author.
E-mail: masaanymansor@uitm.edu.my (M. Mansor).
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 77-year-old  man  with  ECOG  status  2  was  tracheostomised
-years  ago  due  to  prolonged  intubation  after  a  cardiogenic
hock.  He  was  then  discharged  post  tracheostomy  1  month
ater  with  Shiley  tube.  However,  he  defaulted  follow  up
ntil  10  months  post  tracheostomy  when  he  complained  of
oarseness.  Upon  assessment  he  was  noted  to  have  well
ompensated  right  vocal  fold  palsy.  Fibreoptic  Endoscopic
valuation  Swallowing  (FEES)  examination  was  done  showed
o  risk  of  aspiration  therefore  he  was  decannulated.

During  his  subsequent  follow  ups,  2-years  post  decannula-
ion,  he  was  noted  to  have  subglottic  stenosis  Cotton  Mayer
rade  II  and  referred  to  our  Laryngology  clinic.  His  subglot-

ic  stenosis  progressed  to  Cotton  Mayer  3,  and  he  required
 re-tracheostomy  under  local  anaesthesia,  complicated  by
esophageal  injury  whereby  a  TOF  was  suspected  as  patient
oted  food  particles  from  tracheostomy  site  immediately

ost  op  re-tracheostomy  upon  feeding  was  commenced.
eeding  via  nasogastric  tube  was  immediately  commenced.
e  did  not  experience  cough  episodes  after  eating,  weight

gia Cérvico-Facial. Published by Elsevier España, S.L.U. This is an
rg/licenses/by/4.0/).
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Figure  1  The  nasogastric  tube  is  slowly  withdrawn  until  only
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Figure  2  Local  anaesthesia  using  4  mls  of  2%  lignocaine  or  1---2
sprays  of  10%  lignocaine  is  applied  through  the  tracheostoma
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he tip  remains  just  under  the  hypopharynx  nasopharyngolaryn-
oscope  assisted.

oss  or  developed  recurrent  aspiration  pneumonia  as  a  result
f  the  tracheoesophageal  fistula.

Conventionally  to  localize  a  TOF,  it  involved  direct  visual-
sation  under  General  Anaesthesia  (GA).  Due  to  his  multiple
omorbidities,  this  patient  was  not  fit  for  GA.  Subsequently
e  attempted  the  nasogastric  tube  methylene  blue  tech-
ique  in  clinic  in  order  to  locate,  diagnose  and  assess  the
racheoesophageal  fistula.  This  method  is  useful  for  patients
rone  for  aspiration  since  the  methylene  blue  can  be  passed
own  through  the  nasogastric  tube  itself  and  not  via  as  per
ral.

Patient  in  the  sitting  position,  whereby  the  physician  is
tanding  in  front  of  patient.  With  the  nasogastric  tube  in-situ
nd  functioning,  an  Olympus  brand  flexible  nasopharyn-
olaryngoscope  size  5  mm  connected  to  Olympus  monitor
ystem  is  introduced  until  the  laryngeal  structures.  The
asogastric  tube  is  slowly  withdrawn  until  only  the  tip
emains  just  under  the  hypopharynx  nasopharyngolaryngo-
cope  assisted  (Fig.  1).  Local  anaesthesia  using  4  ml  of  2%
ignocaine  or  1---2  sprays  of  10%  lignocaine  is  applied  through
he  tracheostoma  with  the  end  needle/nozzle  bevelled  up  to
naesthetize  the  airway  and  enable  a  detailed  tracheoscopy
o  be  performed  on  the  patient  later  (Fig.  2).  20  ml  of  saline
ixed  with  methylene  blue  is  then  passed  through  the  naso-

astric  tube  slowly  at  the  speed  of  2  ml/10  s  to  ensure  there

ill  be  no  spillage  of  the  dye  around  the  hypopharyngeal  and

he  laryngeal  structures  endoscopy  aided  (Fig.  3A  and  B).
ubsequently,  the  flexible  nasolaryngoscope  is  then  passed
hrough  the  nostrils  &  tracheostoma  site  and  manoeuvred  to
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ith the  end  needle/nozzle  bevelled  up  to  anaesthetize  the
irway.

xamine  the  subglottic  and  trachea  region,  to  visualise  for
ny  dye  leak  which  could  demarcate  clearly  any  TOF  (Fig.  4A
nd  B).  Tracheoesophageal  perforation  site  was  visualised  at
th  tracheal  ring  level.

iscussion

cquired  Tracheoesophageal  Fistula  (TOF)  though  rare  con-
inues  to  be  a  challenging  condition  to  diagnose  and  manage.
t  can  be  due  to  a  variety  of  causes  listed  above.  In  our  case,
he  tracheoesophageal  fistula  most  likely  occurred  during  his
e-tracheostomy  under  local  anaesthesia.

Clinical  presentations  of  TOF  may  range  from  severe
ncontrolled  coughing  on  swallowing  (Ono’s  sign),  acute
ysphagia,  shortness  of  breath,  hoarseness,  pneumonia,
hest  pain,  pyrexia  of  unknown  origin,  haemoptysis,  and
spiration.  In  critical  cases,  patients  can  present  with
evere  respiratory  distress.2 In  sedated  and  ventilated
atients,  TOF  should  be  suspected  if  a  continued  air-leak
n  the  ventilator  circuit  is  detected  despite  a  well-inflated
uff.  Other  signs,  include  abdominal  bloating  with  ongoing
entilation,  loss  of  tidal  volume,  worsening  oxygenation,
ecurrent  pulmonary  sepsis  and  repeated  failures  to  wean
ff  ventilator.3

Presence  of  oesophageal  dilatation  with  air  distal  to  the
stula  of  plain  chest  radiographs  is  pathognomonic  for  TOF.

owever,  it  is  rarely  seen.  In  addition,  plain  radiography
ight  show  the  cuff  of  the  tracheostomy  tube  appearing

utside  of  the  tracheal  lumen.1 In  these  patients,  Computed
omography  (CT)  scan  of  the  chest  can  be  performed  to  eval-
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Figure  3  (A---B)  20  ml  of  saline  mixed  with  methylene  blue  is  then  passed  through  the  nasogastric  tube  slowly  at  the  speed  of
2 ml/10  s  to  ensure  there  will  be  no  spillage  of  the  dye  around  the  hypopharyngeal  and  the  laryngeal  structures  aided  by  flexible
nasopharyngolaryngoscopy.
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igure  4  (A---B)  The  flexible  nasolaryngoscope  is  then  passed  t
he subglottic  and  trachea  region,  to  visualise  for  any  dye  leak  

ate  for  signs  of  fistula,  aerodigestive  tract  anatomy  and
ediastinal  pathology.  There  are  no  available  data  assess-

ng  the  sensitivity,  specificity,  negative  or  positive  predictive
alue  of  CT  scans  in  diagnosing  TOF.3 Contrast  swallow  is  a
ighly  sensitive  and  specific  modality  to  detect  lesions  in  the
harynx  and  oesophagus,  in  patients  who  are  cooperative  for
his  test.  Barium  swallow  is  not  advisable  as  leakage  of  bar-
um  may  result  in  pneumonitis  and  mediastinitis.4 On  the

ther  hand,  both  the  digestive  tract  and  the  trachea  can  be
ssessed  by  means  of  endoscopy  which  is  usually  performed
n  the  operating  room  under  general  anaesthesia.4 It  is  ideal
or  patients  who  cannot  undergo  contrast  studies.
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h  the  nostrils  &  tracheostoma  site  and  manoeuvred  to  examine
h  could  demarcate  clearly  any  TOF.

However,  concerns  arise  when  patients  are  at  high  risk
r  unable  to  undergo  general  anaesthesia,  and  in  cases
f  confirmed  tracheoesophageal  fistula  follow  up  assess-
ents.  With  regards  to  our  patient,  he  was  not  fit  for

eneral  anaesthesia  due  to  his  underlying  multiple  comor-
idities  and  cardiac  status.  Therefore,  this  non-invasive
ffice-based  technique  was  invented,  whereby  our  main  aim
as  to  detect  a  tracheoesophageal  fistula  without  subject-
ng  patient  to  general  anaesthesia.  With  the  use  of  a  flexible
asoendoscopy  set,  a  nasogastric  tube,  methylene  blue  dye
nd  lignocaine  spray,  the  procedure  can  be  done  at  any
linic-based  setting.  Within  the  field  of  otorhinolaryngol-
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5. Tariq B, Simon SR, Pilz W,  Maxim A, Kremer B, Baijens L.
Evaluating the safety of oral methylene blue during swallow-
N.  Rajendram,  M.  M

gy,  methylene  blue  is  frequently  administered  orally  in
ifferent  procedures  such  as  FEES,  Evans  blue  dye  test  to
dentify  aspiration  in  tracheostomized  patients,  and  anasto-
otic  leakages  following  head  and  neck  cancer  surgeries.5

ence,  due  to  its  rare  complications  or  adverse  effects,
ethylene  blue  was  used  in  our  innovation  method.  Apart

rom  not  exposing  patients  to  the  risks  of  general  anaesthe-
ia,  to  diagnose  TOF,  to  examine  post  op  TOF  repair  patients,
his  technique  can  easily  be  conducted  to  assess  and  mon-
tor  the  recovery  of  a  TOF.  Early  diagnosis,  leading  to  early
ntervention  could  prevent  patients  from  TOF’s  dangerous
otentially  lethal  complications.

onclusion

racheoesophageal  Fistula  (TOF)  although  rare  has  poten-
ially  fatal  complications  and  is  difficult  to  diagnose.  The
asogastric  tube  methylene  blue  technique  we  describe
bove  spares  patients  from  general  anaesthesia.  It  is  a
imple  office-based  procedure  that  can  diagnose  TOF  accu-
ately.  This  non-invasive  technique  is  practical,  utilizes
nstruments  in  the  clinic  itself,  is  comfortable  to  the  patient,
nd  inexpensive.

atient consent

ritten  informed  consent  was  obtained  from  the  patient  for
he  publication  of  this  case  report.
thics

ur  institution  does  not  require  ethical  approval  for  report-
ng  individual  cases  or  case  series.  In  the  context  of  reporting

4

r,  N.A.  Rahim  et  al.

ndividual  cases  or  case  series,  our  institution  has  a  policy
n  place  that  does  not  mandate  the  submission  of  for-
al  ethical  approval,  recognizing  the  observational  and

ften  retrospective  nature  of  these  studies,  the  minimal
isks  posed  to  participants,  the  emphasis  on  preserving
atient  privacy,  and  the  limited  generalizability  of  findings
o  broader  populations.
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