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Abstract
Background:  Nasogastric  tube  insertion  may  be  difficult  in  anesthetized  and  intubated  patients
with head  in  the  neutral  position.  Several  techniques  are  available  for  the  successful  insertion
of nasogastric  tube.  The  primary  aim  of  this  study  was  to  investigate  the  difference  in  the  first
attempt  success  rate  of  different  techniques  for  insertion  of  nasogastric  tube.  Secondary  aim
was to  investigate  the  difference  of  the  duration  of  insertion  using  the  selected  technique,
complications  during  insertion  such  as  kinking  and  mucosal  bleeding.
Material  and  methods:  200  adult  patients,  who  received  general  anesthesia  for  elective  abdom-
inal surgeries  that  required  nasogastric  tube  insertion,  were  randomized  into  four  groups:
Conventional  group  (Group  C),  head  in  the  lateral  position  group  (Group  L),  endotracheal  tube
assisted group  (Group  ET)  and  McGrath  video  laryngoscope  group  (Group  MG).  Success  rates,
duration of  insertion  and  complications  were  noted.
Results:  Success  rates  of  nasogastric  tube  insertion  in  first  attempt  and  overall  were  lower  in
Group C  than  Group  ET  and  Group  MG.  Mean  duration  and  total  time  for  successful  insertion  of
NG tube  in  first  attempt  were  significantly  longer  in  Group  ET.  Kinking  was  higher  in  Group  C.
Mucosal  bleeding  was  statistically  lower  in  Group  MG.
Conclusion:  Use  of  video  laryngoscope  and  endotracheal  tube  assistance  during  NG  tube  inser-
tion compared  with  conventional  technique  increase  the  success  rate  and  reduce  the  kinking
in anesthetized  and  intubated  adult  patients.  Use  of  video  laryngoscope  during  nasogastric
tube insertion  compared  to  other  techniques  reduces  the  mucosal  bleeding  in  anesthetized  and
intubated adult  patients.
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Comparação  de  diferentes  métodos  de  inserção de  sonda  nasogástrica  em  pacientes
anestesiados  e  intubados

Resumo
Justificativa:  A  inserção  de  sonda  nasogástrica  (NG)  pode  ser  difícil  em  pacientes  anestesiados
e intubados  com  a  cabeça  em  posição  neutra.  Há  várias  técnicas  para  a  inserção  bem-sucedida
de sonda  NG.  O  objetivo  primário  deste  estudo  foi  investigar  a  diferença  da  taxa  de  sucesso  na
primeira  tentativa  de  diferentes  técnicas  para  inserção  de  sonda  NG.  O  objetivo  secundário  foi
investigar a  diferença  do  tempo  de  inserção  com  o  uso  da  técnica  selecionada  e  as  complicações
durante a  inserção  (dobradura  da  sonda  e  sangramento  da  mucosa).
Material  e  métodos: 200  pacientes  adultos  que  receberam  anestesia  geral  para  cirurgias
abdominais  eletivas  que  exigiam  inserção  de  sonda  NG  foram  randomicamente  distribuídos  em
quatro grupos:  grupo  convencional  (Grupo  C),  grupo  com  a  cabeça  posicionada  lateralmente
(Grupo L),  grupo  com  assistência  de  tubo  traqueal  (Grupo  TE)  e  grupo  com  videolaringoscó-
pio McGrath  (Grupo  MG).  As  taxas  de  sucesso,  os  tempos  de  inserção  e  as  complicações  foram
registrados.
Resultados:  As  taxas  de  sucesso  de  inserção  da  sonda  NG  na  primeira  tentativa  e  em  geral
foram menores  no  Grupo  C  que  nos  grupos  TE  e  MG.  As  durações  e  os  tempos  totais  de  inserção
bem-sucedida  da  sonda  NG  na  primeira  tentativa  foram  significativamente  maiores  no  Grupo
TE. Dobradura  foi  maior  no  Grupo  C.  Sangramento  da  mucosa  foi  estatisticamente  menor  no
Grupo MG.
Conclusão:  O  uso  de  videolaringoscópio  e  de  TE  durante  a  inserção  de  sonda  NG  comparado  ao
uso da  técnica  convencional  aumentou  a  taxa  de  sucesso  e  reduziu  a  dobradura  da  sonda  em
pacientes adultos  anestesiados  e  intubados.  O  uso  de  videolaringoscópio  durante  a  inserção  de
sonda NG  em  comparação  com  outras  técnicas  reduz  o  sangramento  da  mucosa  em  pacientes
adultos anestesiados  e  intubados.
© 2016  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-
nc-nd/4.0/).
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Introduction

Insertion  of  nasogastric  (NG)  tube  is  frequently  performed
procedure  for  laparoscopic  or  major  abdominal  surgeries.
This  procedure  may  be  sometimes  difficult  for  anesthesiol-
ogists.  In  anesthetized  and  intubated  patients,  the  gastric
tube  may  become  coiled  in  oral  cavity  due  to  inability  to
swallow  and  presence  of  an  inflated  cuff  in  the  proximal  tra-
chea.  Furthermore,  flexible  structure  of  the  NG  tube  may  be
cause  to  coiling  and  unsuccessful  placement.  Non-opposing
lateral  eyes  like  opening  near  the  tip  may  provoke  kinking
of  NG  tube.1 Many  studies  have  been  reported  lower  success
rates  on  the  first  attempt  and  more  complications  with  the
head  in  the  neutral  position.2---5

Previous  studies  have  been  described  the  different
techniques  for  facilitation  of  NGT  insertion  such  as
the  use  of  intubation  stylet,1 endotracheal  tube-assisted
technique,6 endoscopic  technique,7 the  use  of  frozen  NG
tube,8 use  of  ‘peel-away’  split  tracheal  tube,9 angiography
catheter  guided  technique,10 esophageal  guidewire-assisted
technique.11 Effective  devices  used  in  tracheal  intubation
such  as  Glidescope,12 King  Vision,13 Pentax-AWS14 video
laryngoscopes  have  been  reported  to  facilitate  the  NG  tube

insertion.

We  hypothesized  that  use  of  different  techniques  for
NG  tube  insertion  could  increase  the  rate  of  successful
insertion  compared  with  the  conventional  technique  in

a

t
t

nesthetized  and  intubated  patients  undergoing  abdominal
urgery.  Therefore,  we  compared  conventional  technique,
ead  in  the  lateral  position,  endotracheal  tube  assisted
echnique  and  use  of  McGrath  MAC  video  laryngoscope  for
G  insertion  to  determine  the  success  rate,  duration  for

nsertion,  and  incidence  of  complications,  such  as  bleeding
nd  kinking.

ethods

his  study  was  prepared  through  the  application  of  the
uidelines  of  ‘‘The  Declaration  of  Helsinki’’,  evaluated  and
pproved  by  the  ethics  committee  of  the  Training  and
esearch  Hospital,  Antalya,  Turkey,  Approval  Number  64/14,
nd  it  was  also  entered  into  the  Clinicaltrials.gov  clinical  tri-
ls  registry  (n◦ NCT02557204).  All  patients  gave  their  written
nformed  consent  to  take  part  of  the  study.

The  primary  aim  of  this  study  was  to  investigate  the
ifference  in  the  first  attempt  success  rate  of  different
echniques  for  insertion  of  NG  tube.  Secondary  aim  was  to
nvestigate  the  difference  of  the  duration  of  insertion  using
he  selected  technique,  complications  during  insertion  such

s  kinking  and  mucosal  bleeding.

Two  hundred  adult  patients,  who  received  general  anes-
hesia  for  elective  abdominal  surgeries  that  required  NG
ube  insertion,  were  randomly  divided  into  four  groups
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Power  analysis  was  performed  to  evaluate  the  success
rates  of  different  techniques  in  the  first  attempt  of  inser-
tion  of  NG  tube.  A  pilot  study  with  15  patients  per  group
was  performed  to  calculate  the  estimated  sample  size.
80  

y  computer-generated  randomization:  conventional  group
Group  C),  head  in  the  lateral  position  group  (Group  L),
ndotracheal  tube  (ET)  assisted  group  (Group  ET)  and
cGrath  video  laryngoscope  group  (Group  MG).

Patients  with  a  history  of  coagulopathy,  nasal  steno-
is,  upper  respiratory  tract  anomalies,  esophageal  varix,
sophageal  hiatus  hernia,  base  of  skull  fracture,  loose  teeth,
ormack  and  Lehane  and/or  Mallampati  scores  of  3  or  4  were
xcluded.

On  patient’s  arrival  to  the  operating  room,  a  periph-
ral  venous  catheter  was  established.  Standard  monitoring
as  included  non-invasive  blood  pressure,  five-lead  elec-

rocardiography  and  pulse  oximetry.  In  all  patients,
eneral  anesthesia  was  induced  with  intravenous  propofol

 mg.kg−1,  fentanyl  2  �g.kg−1,  rocuronium  0.6  mg.kg−1. All
atients  were  tracheally  intubated,  with  a  7.5  mm  internal
iameter  endotracheal  tube  in  females  and  an  8.0  mm  inter-
al  diameter  endotracheal  tube  in  males.  Anesthesia  was
aintained  with  5---6%  desflurane  and  nitrous  oxide  60%  in

xygen,  with  positive  pressure  ventilation  in  a  circle  system.
All  NG  tube  insertions  were  performed  by  the  same  three

nesthesiologists  who  blinded  to  study  experienced  in  the
echniques.  The  authors  did  not  perform  NG  tube  insertion
o  avoid  operator  bias.  A  Fr.  16,  121  cm  NG  tube  (Bicakcilar,
stanbul,  Turkey)  was  used  in  all  cases.

In  Group  C,  the  NG  tube  was  inserted  gently  through  a
elected  nostril  while  the  head  maintained  in  the  neutral
osition  without  any  maneuvers  or  instrument.

In  Group  L,  the  patient’s  head  was  turned  to  the  right
ateral  position.  NG  tube  was  inserted  through  the  selected
ostril  without  any  maneuvers  of  the  neck.

In  Group  ET,  the  NG  tube  was  inserted  through  selected
ostril.  Patient’s  mouth  was  opened  with  two  fingers  and
bout  80  cm  of  NG  tube  was  taken  out  from  the  mouth.  For
reparing  of  split  ET,  an  ET  which  has  7.5  mm  internal  diam-
ter  tube  was  carefully  cutted  lengthways  (from  distal  to
roximal  end)  with  sterile  scissors  and  lubricated  both  inner
nd  outer  surface.  NG  tube  was  inserted  into  the  splitted  ET.
T  was  advanced  blindly  through  the  oral  cavity  to  a depth
pproximately  18  cm  without  using  laryngoscope  while  ET
ad  NG  tube  inside  it.  And  then  NG  tube  was  advanced
pproximately  65  cm  (±5  cm).  NG  tube  was  freed  from  the
ut  of  the  ET  when  the  successful  insertion  was  verified.
nd  it  was  pulled  out  through  the  nostril  until  the  required

ength  (Fig.  1).
In  Group  MG,  McGrath  MAC  video  laryngoscope  (Aircraft

edical  Ltd,  Edinburgh,  UK)  was  inserted  intraorally  when
he  pyriform  sinus  or  esophagus  was  viewed;  NG  tube  was
nserted  transnasally  and  advanced  into  esophagus  under
irect  vision  (Fig.  2).

In  all  procedures,  successful  insertion  was  confirmed  by
earing  the  gurgling  sounds  of  auscultation  over  the  epi-
astrium  when  injecting  10  mL  of  air  via  the  NG  tube.  All
atients  were  examined  by  direct  laryngoscopy  in  terms  of
ral  mucosal  bleeding  after  nasotracheal  tube  placement.

The  duration  of  insertion  time  was  measured  with  a stop-
atch  by  an  anesthetic  nurse.  Duration  of  insertion  time
as  defined  as  the  start  when  the  NG  tube  was  inserted
hrough  the  nostril  and  as  the  end  when  the  successful  inser-
ion  was  confirmed  in  first  attempt.  If  the  first  attempt
ailed;  the  NG  tube  was  fully  withdrawn,  cleaned,  lubricated
Dispogel,  Dispofarma,  Ankara,  Turkey)  and  the  procedure
Figure  1  Endotracheal  tube  assisted  technique.

ere  repeated  using  the  same  technique.  If  two  attempts
or  insertion  were  unsuccessful;  the  selected  technique  was
onsidered  as  a  failure.  NG  tube  was  inserted  with  the  assis-
ance  of  a  laryngoscope  and  Magill  forceps  under  direct
ision  in  all  failed  procedures.  When  more  than  one  attempt
as  required,  NG  tube  insertion  times  for  each  attempt
ere  summed,  but  times  between  attempts  which  included
leaning  and  relubricating  of  NG  tube  were  neglected.

Success  rate  of  the  selected  technique  (first  attempt,
econd  attempt  and  overall),  duration  of  insertion  for
elected  technique,  complications  such  as  kinking  and
ucosal  bleeding  were  noted.
Figure  2  Use  of  McGrath  MAC  video  laryngoscope.
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Table  1  Patients’  characteristics  (values  are  mean  ±  SD  or  number  with  percentage).

Group  C  (n  =  50)  Group  L  (n  =  50)  Group  ET  (n  =  50)  Group  MG  (n  =  50)  p-Value

Age  54.3  ±  11.2  52.2  ±  10.7  55.7  ±  9.9  50.9  ±  11.3  0.726

Gender
Male 28  (56%)  26  (52%)  25  (50%)  27  (54%)  0.544
Female 22  (44%) 24  (48%) 25  (50%)  23  (46%)  0.623

BMI (kg.m−2) 24.1  ±  3.3 24.4  ±  2.9 23.7  ±  4.1 23.9  ±  2.8  0.584
Height (cm) 162.9  ±  6.7 161.2  ±  5.9 163.4  ±  6.2 162.6  ±  5.1 0.695

Preoperative  ASA  status
ASA  1  29  (58%)  28  (56%)  29  (58%)  31  (62%)  0.644
ASA 2  17  (34%)  17  (34%)  16  (32%)  15  (30%)  0.826
ASA 3  4  (8%)  5  (10%)  5  (10%)  4  (8%)  0.794

Mallampati scores
MP  1  30  (60%)  28  (56%)  31  (62%)  33  (66%)  0.462
MP 2  20  (40%)  22  (44%)  19  (38%)  17  (34%)  0.371

; MP, 
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BMI, body mass index; ASA, American Society of Anesthesiologists

Consequently,  a  minimum  of  44  patients  for  each  group  was
required  for  an  approximate  30%  improvement  (from  base
rate  of  55%  to  85%)  in  success  rate  of  NG  tube  insertion
using  these  techniques  (˛  =  0.05  and  ˇ  =  0.2).  Hence,  50
patients  per  group  were  included  to  replace  any  dropouts.

Statistical  analysis  was  performed  using  SPSS  version
21  statistical  software  (SPSS  Inc.,  Chicago,  IL,  USA).  All
numerical  data  were  tested  for  normal  distribution  by
Kolmogorov---Smirnov  test.  Categorical  data  were  analyzed
using  Pearson  Chi-square  or  Fisher  exact  test.  Continuous
data  were  analyzed  using  ANOVA  or  Kruskal---Wallis  test.  All
data  are  expressed  as  mean  ±  standard  deviation  (SD)  for
continuous  data  and  numbers  (percentage)  for  categorical
data.  p-Value  less  than  0.05  were  considered  statistically
significant.

Results

Two  hundred  patients  were  enrolled  in  the  study.  There  was
no  difference  in  age,  gender,  body  mass  index,  height,  Amer-
ican  Society  of  Anesthesiologists  (ASA)  physical  status  and
mallampati  scores  in  all  four  groups  (Table  1).

Success  rate  of  NG  insertion  in  first  attempt  was  lower
in  Group  C  than  Group  ET  and  Group  MG.  Similarly,  overall

success  rate  was  lower  in  Group  C  compared  with  Group  ET
and  Group  MG.  There  was  no  statistical  difference  between
Group  L,  Group  ET  and  Group  MG  in  terms  of  success  rates
(Table  2).
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Table  2  Success  rates  of  nasogastric  tube  insertion  (values  are  n

Group  C  (n  =  50)  Group  L  (n  =

First  attempt  27  (54%)  39  (78%)  

Second  attempt  6  (12%)  5  (10%)  

Overall success  33  (66%)  44  (88%)  

a p = 0.001 ET vs. C.
b p = 0.028 MG vs. C.
c p = 0.038 ET vs. C.
d p = 0.044 MG vs. C.
mallampati.

Mean  duration  for  successful  insertion  of  NG  tube  in  first
ttempt  was  significantly  longer  in  Group  ET  than  other
roups.  Total  time  for  successful  insertion  of  NG  tube  was
ignificantly  longer  in  Group  C  compared  to  Group  L  and
roup  MG.  Total  time  for  successful  insertion  of  NG  tube
as  similar  in  Group  L and  Group  MG  (Table  3).

A  few  complications  were  noted:  kinking  and  mucosal
leeding.  Kinking  was  higher  in  Group  C.  Mucosal  bleed-
ng  was  statistically  lower  in  Group  MG  compared  to  other
roups  (Table  4).

Life-threatening  complications  arising  from  NG  tube
nsertion  such  as  esophageal  or  stomach  perforation,  severe
leeding  was  not  observed.

iscussion

ur  study  shows  that,  NG  insertion  using  conventional  tech-
ique  is  cause  to  lower  success  rate  and  more  complications.

There  are  studies  available  in  the  literature  comparing
ifferent  techniques  for  NG  insertion.

In  study  by  Mohariri  and  colleagues12 prospectively  com-
ared  conventional  technique  and  using  GlideScope  video
aryngoscope  for  NG  tube  insertion  in  80  patients;  success
ate  in  first  attempt  was  57.5%  in  conventional  group  and

5%  in  Glidescope  group.  These  findings  were  similar  to  our
tudy.  Overall  success  rate  was  higher  in  conventional  group
han  our  study  (95%  and  56%,  respectively).  This  difference
ay  be  due  to  limited  with  two  attempts  for  every  technique

umber  with  percentage).

 50)  Group  ET  (n  =  50)  Group  MG  (n  =  50)

50  (100%)a 46  (92%)b

0  (0%)  3  (6%)
50  (100%)c 49  (98%)d
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Table  3  Comparison  of  duration  for  nasogastric  tube  insertion  (values  are  mean  ±  SD).

Group  C  (n  =  50)  Group  L  (n  =  50)  Group  ET  (n  =  50)  Group  MG  (n  =  50)

Mean  duration  for  successful  first  attempt  (s)  27.3  ±  3.8  21.4  ±  5.3a 82.3  ±  7.9b 24.6  ±  2.3c

Total  time  for  successful  insertion  (s)  62.5  ±  15.3  43.4  ±  7.8d 82.3  ±  7.9e 42.4  ±  4.2f

a p = 0.001 ET vs. L.
b p = 0.001 ET vs. C.
c p = 0.001 ET vs. MG.
d p = 0.047 L vs. C.
e p = 0.021 ET vs. C and p = 0.001 ET vs. L.
f p = 0.038 MG vs. C and p = 0.001 ET vs. MG.

Table  4  Complications  (values  are  number  with  percentage).

Group  C  (n  =  50)  Group  L  (n  =  50)  Group  ET  (n  =  50)  Group  MG  (n  =  50)

Kinking 10  (20%) 3  (6%)a 0  (0%)b 1  (2%)c

Mucosal  bleeding 10  (20%)d 9  (18%)e 10  (20%)f 1  (2%)
a p = 0.039 C vs. L.
b p = 0.001 C vs. ET.
c p = 0.020 C vs. MG.
d p = 0.020 C vs. MG.
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e p = 0.041 L vs. MG.
f p = 0.020 ET vs. MG.

n  our  study.  Because;  they  had  reached  this  ratio  after  third
ttempt.

In  study  by  Okabe  and  colleagues13 which  was  performed
n  60  patients  by  using  King  Vision  video  laryngoscope  com-
ared  to  the  conventional  technique;  overall  success  rate
as  90%  in  conventional  group  and  100%  in  King  Vision
roup.  Unlike  our  study,  they  were  considered  to  be  a  failed
ttempt  if  the  time  required  for  insertion  was  5  min  or  more.
he  longer  attempt  period  may  cause  to  high  success  rate

n  the  conventional  group.
In  both  studies,  high  success  rate  with  the  use  of  video

aryngoscope  demonstrated  the  effectiveness  of  the  NG  tube
nsertion  under  direct  vision.

If  the  patient’s  head  turns  to  laterally;  tip  of  the  tube
ay  follow  the  lateral  border  of  the  pharynx  and  the  tube
ay  advance  through  the  esophagus  without  coiling  in  the

aryngopharynx.2 Disadvantage  of  this  technique  is  being
nsafe  for  patients  with  unstable  cervical  spine  and  head
njuries.  Bong  and  colleagues2 reported  that  success  rate
n  first  attempt  was  80%  in  the  head  in  the  lateral  position
nd  40%  in  the  head  in  the  neutral  position.  They  reported
hat  head  in  the  lateral  position  technique  avoided  some  of
omplexity  and  time-consuming  measures  of  failed  NG  tube
nsertion.  In  our  study,  success  rates  in  first  attempt  and
verall  were  higher  in  head  in  lateral  position  than  neutral
roup.  But  there  were  no  significant  difference.

Rigidity  of  the  NG  tube  may  affect  success  rate.  Warming
nd  softening  of  NG  tube  during  the  insertion  may  affect  the
ass  of  NG  tube.  An  ET  guidance  can  be  used  to  increase
ube  rigidity.15 Kwon  and  collegues6 reported  efficacy  of
G  insertion  in  a  study  performed  in  56  patients.  In  their
tudy,  success  rate  in  first  attempt  (100%)  and  overall  (100%)

as  similar  to  ET  group  in  our  study.  Appukutty  and  Shroff

eported  a  similar  result  after  second  attempt  as  92%.5

Trauma  can  be  observed  along  the  tract  from  the  nares  to
sophagus  during  NG  insertion  and  it  can  cause  to  bleeding.

t
c
r
a

lind  insertion  can  increase  the  risk.16 Kinking  and  coiling
f  the  NG  tube  is  described  as  the  most  common  complica-
ion  during  NG  insertion  with  conventional  technique  in  the
revious  studies.1,5,6,11,17,18 NG  tube  is  mostly  impacted  in
he  pyriform  sinuses  and  arytenoid  cartilage.19 These  results
omply  with  our  findings.  In  our  study,  kinking  was  the  most
ommon  complication  in  Group  C  compared  to  other  groups.

Direct  vision  can  decrease  duration  of  NG  insertion  and
rauma-related  complications  in  anesthetized  patients.20,21

n  our  study,  in  Group  MG,  complications  were  lower  than
he  other  groups.

Our  study  has  some  limitations.  The  main  limitation  of
his  study;  the  anesthesiologists  who  performed  the  NG
nsertion  knew  the  technique  used  for  NG  tube  insertion.
herefore,  NG  insertions  were  performed  by  three  anesthe-
iologists  who  were  blinded  to  the  study  to  avoid  potential
nvestigator  evaluation  bias.  Another  limitation  was  verifica-
ion  of  the  NG  tube  placement.  Confirming  the  NG  insertion
y  auscultation  method  may  not  be  reliable  all  the  time.22

ut  we  preferred  this  method  because  it  was  easy  to  apply
nd  used  as  a  routine.

Potential  criticism  is  why  we  did  not  use  Magill  for-
eps  for  NG  insertion  in  ET  group.  Because;  in  ET  group,
ucosal  bleeding  was  more  than  other  groups.  Using  the
agill  forceps  under  direct  visualization  by  laryngoscopy  has

ncreased  the  risk  of  upper  airway  trauma.23 This  situation
ould  affect  the  results  of  our  study.

onclusions

ased  on  our  results,  use  of  video  laryngoscope  and  endo-

racheal  tube  assisted  NG  tube  insertion  compared  to
onventional  technique  increase  the  first  attempt  success
ate  and  reduce  the  kinking  in  anesthetized  and  intubated
dult  patients.  Use  of  video  laryngoscope  for  NG  tube
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insertion  compared  to  endotracheal  tube  assisted  technique
reduces  the  duration  of  insertion.  Use  of  video  laryngoscope
during  NG  tube  insertion  compared  to  other  techniques
reduces  mucosal  bleeding  in  anesthetized  and  intubated
adult  patients.  Further  studies  with  higher  sample  sizes  and
patients  with  difficult  airways  should  be  done  to  confirm  the
conclusions  of  our  study.
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