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Abstract
Background:  Early  tracheal  extubation  of  recipients  following  liver  transplantation  (LT)  has
been gradually  replacing  the  standard  postoperative  prolonged  mechanical  ventilation,  con-
tributing  to  better  patient  and  graft  survival  and  reduced  costs.  There  are  no  universally
accepted predictors  of  the  success  of  immediate  extubation  in  LT  recipients.  We  hypothesized
several potential  predictors  of  successful  immediate  tracheal  extubation  in  living  donor  liver
transplantation  (LDLT)  recipients.
Aim:  Evaluation  of  the  validity  of  the  following  hypothesized  factors:  model  for  end-stage  liver
disease (MELD)  score,  duration  of  surgery,  number  of  intraoperatively  transfused  packed  red
blood cells  (RBCs)  units,  and  end  of  surgery  (EOS)  serum  lactate,  as  predictors  of  success  of
immediate tracheal  extubation  in  living  donor  liver  transplantation  (LDLT)  recipients.
Methods:  In  this  prospective  clinical  investigation,  perioperative  data  of  adult  living  donor
liver transplantation  (LDLT)  recipients  were  recorded.  ‘‘Immediate  extubation’’  was  defined
as tracheal  extubation  immediately  and  up  to  1  hour  post-transplant  in  the  operating  room.
Patients were  divided  into  the  extubated  group  who  were  successfully  extubated  with  no  need
for reintubation,  and  the  non-extubated  group  who  failed  to  meet  the  criteria  of  extubation,
or were  re-intubated  within  4  hours  of  extubation.
Results:  We  enrolled  64  patients  candidates  for  LDLT;  50  patients  (76.9%)  in  group  1  were  extu-
bated early  after  LDLT  while  14  patients  (23.07%)  in  group  2  were  transferred  to  the  intensive
care unit  intubated.  After  data  analysis,  we  found  that  EOS  serum  lactate,  duration  of  surgery

and number  of  packed  RBCs  units  transfused  intraoperatively  were  good  predictors  of  success
of immediate  extubation  (p  <  0.001).  MELD  scores  did  not  show  any  significant  impact  on  the
results (p  =  0.54).  Other  factors  such  as  EOS  urine  output  and  blood  gases  indices  were  shown
to have  a  significant  effect  on  the  decision  of  extubation  (p  =  0.03  and  0.006,  respectively).

� Study conducted at Ain Shams University Specialized Hospital, Ain Shams University, Cairo, Egypt.
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Conclusions:  EOS  serum  lactate,  duration  of  surgery  and  number  of  packed  RBCs  units  trans-
fused were  potential  predictors  of  post-transplant  early  extubation.
© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Edi-
tora 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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rthotopic  liver  transplantation  (LT)  is  the  definitive  treat-
ent  for  acute  liver  failure,  end-stage  liver  disease  (ESLD),

dvanced  liver  cirrhosis,  and  liver  tumors.1 In  our  center
e  previously  encouraged  that  leaving  the  patient  sedated
n  mechanical  ventilation  is  the  standard  care  following
T.  Clinicians  believe  that  this  type  of  clinical  management
mproves  outcomes  by  providing  a  smooth  transition  to  the
ecovery  phase  and  reducing  physiological  stress  caused  by
wakening  and  spontaneous  ventilation.  This  had  remained
he  common  practice  despite  the  lack  of  evidence  that  rou-
ine  postoperative  ventilation  or  intensive  care  unit  (ICU)
dmission  prevents  perioperative  complications  or  benefits
onor  organ  function.2 Developments  in  the  preoperative
ssessment,  surgical  techniques,  and  postoperative  care
ade  immediate  extubation  following  LT  a  feasible  and  safe
rocedure  for  a  significant  number  of  patients.3 Immediate
xtubation  in  LT  recipients  was  reported  in  the  early  1990s.
owadays,  early  extubation  after  LT  has  been  successful  in
any  patients  and  is  gradually  being  adopted  in  more  and
ore  hospitals.4

However,  the  determination  of  the  appropriate  tracheal
xtubation  timing  and  conditions  remains  important  in
ecuring  safe  and  reasonable  patient  recovery  after  LT.  No
efinitive  or  universal  criteria  have  yet  been  established
egarding  the  predictors  of  early  tracheal  extubation  in  LT
atients.5 Although  immediate  extubation  variables  are  the
ame  as  those  for  any  other  surgery,  it  is  a  complex  decision
or  patients  who  have  undergone  LT,  and  there  is  a  learning
urve,  as  it  can  take  some  time  to  increase  the  immediate
xtubation  success  rate.3

In  2014,  Lee  and  colleagues  demonstrated  that  several
actors,  including  model  for  end-stage  liver  disease  (MELD)
core,  lung  disease,  encephalopathy,  ascites,  surgical  time,
ransfusion  of  packed  red  blood  cells  (RBCs),  urine  out-
ut,  vasopressors,  and  serum  lactate  all  may  affect  the
ecision  of  early  extubation.  However,  after  multivariate
nalysis,  only  packed  RBC  transfusion  and  end-of-surgery
EOS)  serum  lactate  were  selected  as  predictors  of  early
xtubation  after  living  donor  liver  transplantation  (LDLT).5

lnour  and  Milan,3 reviewed  32  controlled  trials  on  early
xtubation  following  LT,  and  listed  factors  affecting  early
xtubation,  which  included:  primary  liver  disease,  age,  gen-
er,  body  mass  index  (BMI),  comorbidities,  MELD  score,
ncephalopathy,  previous  abdominal  surgery,  graft  function,
uration  of  anhepatic  phase,  amount  of  intraoperative  blood
eplacement,  duration  of  surgery,  inotropes  at  the  end  of
he  surgery,  lactate  at  the  end  of  surgery,  and  temperature.

hey  mentioned  factors  that  were  not  considered  because
hey  were  not  easily  measurable,  but  may  have  a  significant
mpact,  such  as  the  medical  centers’  experience,  the  qual-
ty  of  teamwork,  local  protocols,  and  supporting  services,

a
h
t
b

27
uch  as  nutritionists,  social  workers,  physiotherapists,  and
ecovery  room/high  dependency  unit/ICU  settings,  there-
ore  mentioning  that  clinical  judgment  remains  an  important
actor  in  decision-making.3

Based  on  previous  clinical  experience  at  our  center  and
elevant  publications,  we  aimed  to  investigate  potential
redictors  of  successful  immediate  tracheal  extubation  in
DLT  recipients,  including  MELD  score,  length  of  surgery,  the
umber  of  units  of  packed  RBCs  transfused  intraoperatively,
nd  EOS  serum  lactate.

ethods

he  academic  and  ethical  committee  of  the  faculty  of
edicine,  Ain-Shams  University,  approved  the  study  with

pproval  no.  FMASU  MD  92/2017.  The  total  sample  size
as  64  patients.  All  patients  enrolled  in  this  study  were

ecipients  of  LDLT  admitted  to  Ain  Shams  Center  for  Organ
ransplant  (ASCOT).  Written  informed  consent  was  obtained
rom  every  patient  or  legal  guardian  after  having  explained
he  procedure.

ype  of  the  study

rospective  observational  clinical  investigation  on  recipi-
nts  of  living  donor  liver  transplantation.  Adult  patients
ged  18---60  years,  of  both  sexes,  with  ESLD  scheduled  to
eceive  LDLT.  Exclusion  criteria  were  emergency  transplant,
ncephalopathy  at  the  time  of  surgery,  re-transplant  and
he  presence  of  major  intraoperative  surgical  complications
uch  as  massive  bleeding  and  injury  of  major  vascular  struc-
ures  or  diaphragm.

nesthetic  technique

reoperative  assessment  and  preparation  were  performed
ccording  to  the  institutional  protocol.  General  anesthe-
ia  was  started  with  a  modified  rapid  sequence  induction.
ntraoperative  monitoring  included:  5-lead  ECG,  invasive
rterial  blood  pressure,  noninvasive  blood  pressure,  con-
inuous  central  venous  pressure  (CVP),  body  temperature,
xygen  saturation  (SaO2),  capnometry  (EtCO2),  and  urine
utput  (mL).  Anesthesia  was  maintained  with  a  balanced
nesthetic  technique,  consisting  of  a  volatile  agent  (Isoflu-
ane  or  Sevoflurane)  and  a  mixture  of  air  and  oxygen
FiO2 0.5),  atracurium  infusion  at  a dose  of  0.25  mg.kg-1.h-1

nd  fentanyl  infusion  at  a  dose  of  1---2  mcg.kg-1.h-1.  Patients
ere  mechanically  ventilated,  with  ventilator  parameters

djusted  to  achieve  normocarbia  with  an  inclination  to
yperventilation  and  hypocapnia  during  the  anhepatic  phase
o  correct  metabolic  acidosis  without  resorting  to  chemical
uffers  such  as  sodium  bicarbonate.
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At  the  end  of  the  surgery,  all  patients  were  prepared
or  the  emergence  and  tracheal  extubation.  Fentanyl  and
tracurium  infusions  were  discontinued  45  minutes  before
he  expected  time  of  extubation.  The  inhaled  anesthetic  was
topped  at  the  beginning  of  skin  closure,  when  patients  were
wake  and  able  to  follow  commands  and  regaining  full  mus-
le  strength  (neuromuscular  monitoring:  train  of  four  more
han  1/4  was  satisfactory  for  extubation).  Additionally,  the
sual  criteria  for  extubation  was  adopted,  including  hemo-
ynamic  stability  with  no  or  minimal  vasopressor  support
noradrenaline  <  0.1  mcg.kg-1.min-1),  normothermia  (tem-
erature  >  36 ◦C),  a  positive  gag  response,  spontaneous
reathing  with  sufficient  tidal  volume  (5---8  mL.kg-1),  and
espiratory  rate  of  less  than  20  breaths/min,  normocarbia
evaluated  by  end-tidal  carbon  dioxide  analysis),  and  sat-
sfactory  arterial  blood  gas  analysis  (ABG).pH  less  than  7.2
O2 less  than  80  mmHg  and  PCO2 more  than  45  mmHg  were
gainst  trials  of  extubation.3 In  the  event  of  fulfilling  all
he  criteria,  endotracheal  and  oral  suctioning  was  done,
ollowed  by  extubation.  Oxygen  therapy  was  started  in  the
orm  of  an  oxygen  mask  or  nasal  prongs.  Patients  were  mon-
tored  for  any  sign  of  respiratory  distress,  desaturation,  or
isturbed  consciousness  level  that  may  require  reintubation.
ailure  of  immediate  extubation  included  patients  who  did
ot  meet  the  stated  criteria  and  those  who  were  reintubated
ithin  4  hours  after  extubation.  Thirty  minutes  following

kin  closure  was  considered  a  time  limit  for  failure  of  extu-
ation  and  no  further  trials  of  extubation  were  performed
n  the  operation  theatre.

easurements

ntraoperatively:  Serum  lactate  (mmol.L-1)  and  pH  from
rterial  blood  gas  (ABG)  analysis  we  rerecorded  immedi-
tely  at  four  different  timings;  T1,  after  insertion  of  an
rterial  cannula,  T2,  during  the  anhepatic  phase,  T3,30  min-
tes  after  reperfusion,  T4,  at  the  end  of  surgery  (EOS).
lood  product  requirements  were  recorded  as  the  number  of
nits  of  packed  RBCs  transfused  intraoperatively.  Duration
f  surgery  (hours)  calculated  from  induction  of  anesthesia
ntil  the  end  of  skin  suturing.  Vital  data  at  the  end  of  surgery
uch  as  mean  arterial  blood  pressure  (MABP)  (mmHg),  heart
ate  (HR)  (beats/min,  BPM),  body  temperature  (◦Celsius),
emodynamic  support  at  the  end  of  surgery  Noradrenaline
�g.kg-1.min-1),  urine  output  (UOP)  (mL.h-1)  recorded  during
he  last  hour  of  surgery  before  recovery.

ndpoints

he  primary  endpoint  was  the  success  of  immediate  extu-
ation  with  no  need  for  reintubation  within  4  hours  after
xtubation.

tatistical methods

he  statistical  analysis  was  performed  using  a  standard

PSS  software  package  version  22  (SPSS  Inc.,  Chicago,  IL,
SA).  Normally  distributed  numerical  data  are  presented  as
ean  ±  SD,  and  differences  between  groups  were  compared

sing  the  independent  Student’s  t-test.  Data  not  normally

g

t
h
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istributed  were  compared  using  the  Mann-Whitney  test  and
re  presented  as  median  (IQR).  Categorical  variables  were
nalyzed  using  the  �2 test  or  Fisher’s  exact  test  and  are  pre-
ented  as  number  (%).  The  odds  ratio  was  used  to  assess
he  predictors  for  extubation.  All  p-values  are  two-sided

 0.05  is  considered  statistically  significant.  The  sensitiv-
ty  and  specificity  of  possible  predictors  were  evaluated  by
he  area  under  the  receiver  operating  characteristic  (ROC)
urve  (AUC).

esults

e  enrolled  64  ESLD  patients’  candidates  for  living  donor
iver  transplantation;  demographic  data  were  recorded
nd  compared  for  patients  of  both  extubated  and  the
on-extubated  groups  (Table  1).  There  was  a  significant
ifference  between  the  two  study  groups  (p  =  0.013)  con-
erning  the  pathology  of  ESLD.

Preoperative  MELD  scores  showed  no  statistical  differ-
nce  (p  =  0.54)  in  the  decision  of  extubation  of  the  patients.

Of  the  total  sample  size  of  64  patients,  50  patients  (76.9
)  met  the  criteria  for  successful  extubation  with  no  need
or  reintubation  within  4  hours  of  extubation:  Extubated
roup.  On  the  other  hand,  14  patients  (23.1  %)  did  not  meet
he  extubation  criteria  and  so  remained  intubated  after  the
peration  and  were  transferred  to  the  ICU  with  their  endo-
racheal  tubes  in  place:  Non-extubated  group.

At  the  end  of  surgery  all  64  patients  were  assessed  for  the
ossibility  of  extubation,  and  evaluated  for  possible  predic-
ors  for  extubation.  Fifty  patients  (76.9  %)  were  extubated
uccessfully,  no  patients  (0%)  required  re-intubation  within
he  first  4  hours,  14  patients  (23.1  %)  were  not  extubated;

 patients  from  both  groups  (7.6%)  developed  postoperative
espiratory  complications  in  the  form  of  Pneumonia  (n  =  3),
ung  collapse  (n  =  2)  all  these  patients  were  among  the  non-
xtubated  group.

Higher  EOS  serum  lactate  was  found  among  the  non-
xtubated  group  of  patients  (11.4  ±  3.49)  when  compared
o  the  extubated  group  (5.39  ±  2.9)  (p  <  0.001).  Lactate
easured  30  minutes  after  reperfusion  was  also  reduced

p  =  0.014)  but  to  a  lesser  extent  than  at  the  end  of  surgery.
n  the  other  hand,  when  comparing  the  two  groups  as

egards  lactate  measured  after  induction  and  during  the
nhepatic  phase,  no  difference  was  detected  (p  =  0.34  and
.94  respectively)  (Table  2).  There  was  a  difference  when
omparing  both  groups  in  regard  to  pH  during  the  an-hepatic
hase  (p  =  0.001)  and  also  at  the  end  of  surgery  (p  =  0.006).
here  was  also  a  high  statistical  difference  between  groups
0  minutes  after  reperfusion  (p  <  0.001)  (Table  2).

As  noted  in  Table  2,  Patients  of  the  non-extubated  group
eceived  higher  amounts  of  blood  products  (p  =  0.004).
uration  of  surgery  was  found  to  be  longer  in  the  non
xtubated  group  (11.6  ±  2.67  hrs)  than  in  the  extu-
ated  group  (9.74  ±  1.35)  (p  =  0.056)  with  Odd’s
atio  0.611.  Hemodynamic  support  (defined  by  high  doses
f  norepinephrine)  is  lower  in  the  extubated  group  0
0---0.05)  microgram.kg-1.min-1, than  in  the  non  extubated

roup  0.065  (0.02---0.14)  microgram.kg-1.min-1 (p  =  0.001).

EOS  urine  output  in  mL.hr-1 showed  higher  values  among
he  extubated  group  (p  =  0.03)  especially  during  the  last
our  of  the  operation  (231.8  ±  75.43  mL.hr-1).
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Table  1  Comparing  the  extubated  and  non-extubated  groups  regarding  age,  sex,  Body  mass  index  (BMI),  diagnosis,  and  Child-
Pugh class.

Extubated  Non  extubated  p-value

Age  (years,  mean  ±  SD)  48.88  ±  8.92  46.67  ±  11.04  0.11
Sex Male Female  Male  Female 0.377

27 23  9  5
BMI (kg.m-2)  28.33  ±  3.04  27.04  ±  4.64  0.21
Diagnosis -ESLD,  HCV  24  3 0.013*
-ESLD, HCV,  HCC  3  3
-ESLD, HBV 8  0
-ESLD, HCV,  Previous  HBV 3  1
Child-Pugh  class 0.258
-C  27  7
-B 23  7
MELD Score  17  (13-21)  16  (14-19)  0.54

ESLD, End stage liver disease; HCV, Hepatitis C virus; HCC, Hepatocellular carcinoma; HBV, Hepatitis B virus; MELD, Model for end stage
liver disease.
p < 0.05 is considered statistically significant.

Table  2  Comparing  the  extubated  and  non-extubated  groups  with  respect  to  serum  lactate,  pH  packed  RBCs  transfused  at
different intraoperative  stages.

Serum  lactate  (mmol.L-1)  Extubated  Non-extubated  p-value
(n =  50)  (n  =  14)

Baseline  1.24  ±  0.54  1.35  ±  0.46  0.34
Anhepatic 4.8  ±  1.92  4.84  ±  2.5  0.94
30 min  after  reperfusion  5.5  ±  2.31  7.4  ±  3.3  0.014*
EOS 5.39  ±  2.9  11.4  ±  3.49  <  0.001**

PH Extubated  Non-extubated  p-value
(n =  50)  (n  =  14)

Baseline  7.42  ±  0.05  7.43  ±  0.056  0.32
Anhepatic 7.33  ±  0.08  7.2  ±  0.11  0.001*
30 min  after  reperfusion  7.2  7  ±  0.07  7.18  ±  0.127  <  0.001**
EOS 7.3  ±  0.89  7.24  ±  0.08  0.006*

Number of  packed  PRBCs  Extubated  Non-extubated

No.  of  units  1  (0---2)  3  (2---4)  0.004*

EOS, end of surgery.
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Data are presented as mean ± SD.
p < 0.05 is considered statistically significant.

Values  shown  to  have  high  significance  were  chosen  as
ommon  indicators  for  early  extubation.  These  included
lood  products,  UOP  and  EOS  serum  lactate.  They  were
epresented  in  the  ROC  curve  to  show  their  sensitivity  and
pecificity  as  follows  in  Figure  1.

iscussion

he  definition  of  ‘‘Early’’  extubation  following  LT  is  tracheal
xtubation  immediately  or  within  1  hour  post-transplant  in

he  operating  room.7 If  a  patient  who  undergoes  early  post-
ransplant  extubation  is  transferred  directly  to  a  surgical
ard  without  an  ICU  stay,  the  expression  ‘‘fast-tracking’’
ay  be  used  in  place  of  early  extubation.  Early  extubation

p
w
t

27
s  an  essential  component  of  fast-tracking,  and  the  patient
ndergoes  major  recovery  in  the  post  anesthesia  care  unit.5

ost  studies  about  fast-tracking  have  discussed  the  pros  and
ons  of  fast-tracking.  However,  limited  studies  have  been
erformed  on  how  and  when  to  extubate  a  patient  who
as  undergone  LT  in  the  operating  theatre,  and  which  fac-
ors  affect  the  decision-making  process.3 The  current  study
as  conducted  on  a  total  of  64  adult  patients  aged  18---60
ears,  of  both  sexes,  with  ESLD.  All  of  which  were  candidate
ecipients  of  living  donor  liver  transplantation  admitted  to
in  Shams  Center  for  Organ  Transplant  (ASCOT).  Of  the  64

atients,  50  patients  (76.9  %)  were  successfully  extubated,
hile  14  (23.1  %)  patients  remained  intubated  postopera-

ively.
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igure  1  Receiver  operating  characteristic  (ROC)  curve  of  the
OP, urine  output;  EOS,  end  of  surgery.

When  analyzing  the  proposed  predictors  of  the  success
f  immediate  extubation,  our  study  surprisingly  showed  no
ignificant  difference  when  comparing  MELD  between  the
xtubated  and  non-extubated  groups,  indicating  that  MELD
cores  may  not  be  an  accurate  predictor  for  early  extubation
fter  surgery.  These  results  were  supported  in  a  remark-
ble  case  report  by  Li  et  al.,  of  a  48-year-old  male  patient
ith  ESLD  secondary  to  Hepatitis  B  with  a  documented  MELD

core  of  41  who  was  successfully  extubated  in  the  operating
oom  at  the  end  of  LT  surgery.8 Interestingly  Lee  and  col-
eagues,  while  performing  another  study  on  107  patients  of
hich  66  were  extubated  early  after  LDLT,  noticed  the  sig-
ificant  difference  in  the  MELD  score  between  patients  who
ere  successfully  extubated  (lower  MELD  score)  and  those
ho  remained  mechanically  ventilated.  However,  after  mul-

ivariate  adjustment  with  intraoperative  factors  in  their
tudy,  the  role  of  MELD  scores  as  a  predictor  of  early  tra-
heal  extubation  in  LT  has  disappeared.5 In  contrast  to  our
tudy,  Bulatao  and  colleagues,  in  a  single-variable  analysis
ound  that  successful  fast-tracking  was  significantly  more

ikely  for  patients  with  lower  MELD  scores.9 Similarly,  in  a
rospective  analysis  of  354  patients  by  Biancofiore  et  al.,  a
ELD  score  <  11  was  reported  to  have  predictive  power  for

s
R
r
i

27
 study  groups.

dentifying  subjects  with  a  higher  likelihood  of  immediate
xtubation.6

In  our  study,  baseline  and  anhepatic  phase  serum  lac-
ate  levels  showed  no  significant  variation  between  the  two
roups,  while  when  measured  30  minutes  after  reperfusion
nd  at  EOS,  a  highly  statistically  significant  difference  was
emonstrated.  Similar  to  our  study,  Elnour  and  Milan,  in
heir  review,  concluded  that  EOS  serum  lactate  is  of  high
ignificance  when  comparing  extubated  and  non-extubated
roups  of  patients.3 Also,  Unlukaplan  and  colleagues  found
hat  a  higher  mean  intraoperative  lactate  level  was  a  pre-
ictor  of  mechanical  ventilation  need  in  patients  after  liver
ransplantation.10 The  same  way,  Skurzak  et  al.  assigned
erum  lactate  as  one  of  the  major  criteria  in  the  ‘‘Safe
perating  Room  Extubation  after  Liver  transplantation’’

SORELT)  criteria,  with  a  cut-off  value  of  <  3.4  mmol.L-1.11

his  lower  value  may  be  attributed  to  the  use  of  cadaveric
hole  grafts  and  different  surgical  techniques.

Concerning  blood  product  utilization,  patients  of  the
on-extubated  group  had  higher  transfusion  rates,  demon-

trated  by  the  number  of  intraoperatively  transfused  packed
BCs  units.  Blaszkzyc  et  al.  mentioned  that  the  decision
egarding  immediate  extubation  can  be  aided  by  consider-
ng  the  number  of  units  of  packed  RBCs  and  fresh  frozen
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tation. Transplant Proc. 2007;39:1187---9.
14. Khosravi MB, Lahsaei M, Ghafaripour S, et al. Factors Affecting

Early and Late Extubation in Liver Transplant Patients. Iranian
Brazilian  Journal  of  Anesth

lasma  transfused  during  surgery.12 Hoffmeister  and  col-
eagues  found  a  highly  significant  difference  in  the  amount  of
ntraoperative  transfused  blood  products  between  the  extu-
ated  and  non-extubated  groups.1 Zeyneloglu  et  al.,  when
omparing  extubated  with  non-extubated  patients,  found
hat  those  extubated  had  lower  transfusion  requirements.13

lood  transfusion  requirements  were  lower  in  our  study,
hich  may  be  attributed  to  the  routine  use  of  cell  salvage,

ower  triggers  for  transfusion  and  different  surgical  tech-
iques.

In  our  study,  we  observed  a  trend  of  longer  duration
f  surgery  among  the  non-extubated  group,  but  it  was  not
tatistically  significant,  probably  reflecting  the  greater  dif-
culty  in  the  surgical  procedure.  In  a  similar  study,  Bulatao
nd  colleagues  demonstrated  that  successful  fast-tracking
as  significantly  more  likely  for  patients  with  a  shorter
perative  time.9 Khosravi  and  colleagues  when  conducting
heir  study  on  200  patients  undergoing  liver  transplantation,
lso  found  a  significant  difference  between  the  extubated
nd  non-extubated  groups  when  comparing  their  opera-
ive  times.14 In  contradiction  to  our  study,  Hoffmeister  and
olleagues  declared  no  statistically  significant  difference
etween  the  two  groups  as  regards  the  duration  of  surgery.1

lso,  Biancofiore  et  al.  found  that  the  duration  of  surgery
ad  no  significant  influence  on  the  time  of  extubation.6

This  study  presents  some  major  limitations,  including  the
mall  sample  size  and  the  lack  of  investigation  of  additional
otential  predictors  such  as  cold  ischemia  time,  living  donor
ge,  graft  size  and  any  previous  abdominal  operations.

Altogether,  our  findings  indicate  that  immediate  extuba-
ion  after  liver  transplantation  is  possible  and  can  be  safely
one  in  a  substantial  percentage  of  cases  after  evaluating
ajor  factors  that  may  affect  the  decision.  Anesthesiologists

ught  to  be  encouraged  to  extend  this  practice  to  the  largest
ossible  number  of  patients.  Successful  immediate  extuba-
ion  may  be  an  important  indicator  of  the  perioperative
uality  of  care  in  liver  transplantation.7 Our  study  demon-
trated  that  EOS  serum  lactate,  number  of  packed  RBCs  units
ransfused  intra-operatively  and  the  UOP  at  the  neohepatic
hase  are  good  predictors  of  the  success  of  immediate  tra-
heal  extubation  in  LDLT  recipients,  while  MELD  score  has
o  predictive  value  in  this  matter.
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