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Abstract
Objective:  Assess  patients  submitted  to  elective  cesarean  section  under  spinal  anesthesia,  and
the efficacy  of  different  doses  of  fentanyl  associated  with  bupivacaine.
Methods:  The  study  included  124  pregnant  women  randomly  distributed  into  4  groups  (n  =  31)
according  to  different  doses  of  fentanyl  (15  �g,  10  �g,  7.5  �g),  Groups  I,  II,  and  III,  respectively,
and control  group  IV,  associated  with  0.5%  hyperbaric  bupivacaine  (10  mg).  An  epidural  catheter
was inserted  in  case  epidural  top-up  was  required.  We  assessed  the  anesthetic  blockage  char-
acteristics, negative  maternal  and  neonatal  outcomes,  and  maternal  side  effects.  Statistical
analysis was  performed  using  Kruskal-Wallis,  Fisher’s  exact  and  chi-square  tests.  The  level  of
significance  was  5%  (p  <  0.05).
Results:  The  quality  of  analgesia,  time  for  the  first  complaint  of  pain  and  motor  block  recov-
ery time  were  significantly  better  for  groups  that  received  fentanyl  in  comparison  to  controls

(p <  0.001).  None  of  the  groups  had  negative  maternal-fetal  outcomes.  Nausea  was  significantly
more frequent  in  patients  in  Groups  II  (10  �g)  and  III  (7.5  �g)  when  compared  to  Groups  I  (15
�g) and  IV  (no  fentanyl).  Vomiting  was  more  frequent  in  Group  III  than  in  Group  I  (p  =  0.006).
The incidence  of  pruritus  was  significantly  higher  in  the  groups  receiving  fentanyl  (p  =  0.012).
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Conclusions:  Among  the  solutions  studied,  the  spinal  anesthesia  technique  using  15  �g  of  fen-
tanyl associated  with  10  mg  of  hyperbaric  bupivacaine  provided  satisfactory  analgesia  and  very
low incidence  of  adverse  effects  for  patients  submitted  to  cesarean  section.
Trial Registration  Number:  UTN  U1111-1199-0285.
REBEC:  RBR-5XWT6T.
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pinal  anesthesia  with  hyperbaric  bupivacaine  is  the  most
ommonly  used  anesthetic  technique  for  elective  cesarean
ection  and  in  urgent  and  emergency  scenarios  due  to  its
implicity  and  ease  of  performance,  low  cost  and  quick
nstallation  of  anesthesia,  providing  adequate  analgesia  and
uscle  relaxation  for  the  surgery.1---3 However,  when  used

lone,  12  to  15  mg  doses  are  required  to  obtain  satisfactory
evels  of  sensory  blockage  for  surgery  and  to  avoid  visceral
ain  resulting  from  intraoperative  peritoneal  traction,  and
onsequently,  major  adverse  events  will  be  circulatory,  such
s  arterial  hypotension  and  fetal  distress.3 Doses  of  local
nesthetics  can  be  reduced  to  avoid  the  spinal  anesthe-
ia  hemodynamic  adverse  events  probably  due  to  excessive
oses  of  local  anesthetic,  although  this  approach  may  be
ssociated  with  a  greater  need  for  analgesia  complementa-
ion  intraoperatively.

The  association  of  low  doses  of  bupivacaine  with  fen-
anyl,  a  lipophilic  opioid,  has  been  proposed  to  improve
he  quality  of  the  blockade,  prolong  duration  of  analge-
ia,  and  reduce  the  incidence  of  intraoperative  nausea  and
omiting.1,3

Several  doses  of  fentanyl  (from  2.5  to  50  �g)  have  been
escribed  in  the  literature  for  spinal  block  for  cesarean  sec-
ion,  and  the  25  �g  dose  was  used  in  most  studies.1,2,4---6

owever,  intrathecal  fentanyl  has  been  associated  with
ncreased  postoperative  opioid  requirements,  possibly  due
o  a  fast-onset  opioid  tolerance  or  opioid-induced  hyper-
lgesia.  In  addition,  a  ceiling  effect  was  observed  with
ntrathecal  doses  above  0.25  �g.kg-1,  revealing  that  high
oses  of  intrathecal  fentanyl  do  not  improve  the  qual-
ty  of  analgesia  and  increase  adverse  effects.1 Therefore,
he  results  regarding  the  efficacy  of  fentanyl  in  association
ith  local  anesthetics  vary,  and  a  significant  dose-effect

elationship  has  not  been  established  yet.  The  present
tudy  evaluated  pregnant  women  undergoing  cesarean  sec-
ion  under  spinal  anesthesia  and  aimed  to  compare  the
ffectiveness  of  different  doses  of  fentanyl  associated  with
yperbaric  bupivacaine  regarding  the  quality  of  the  block-
de  and  maternal  and  neonatal  outcomes.

ethods

he  present  study  is  a  prospective,  double-blind,  random-
zed  trial.  The  study  was  approved  by  the  institution’s

esearch  and  ethics  committees  and  carried  out  from
ovember  2017  to  December  2018.  After  signing  an  informed
onsent,  full-term  pregnant  participants  were  included,  and
ubmitted  to  cesarean  section  under  spinal  anesthesia.

t
p
t
1

64
Inclusion  criteria  were  age  equal  to  or  above  18  years;
SA  (American  Society  of  Anesthesiologists)  physical  sta-
us  II  and  III;  BMI  less  than  40  kg.m2;  pregnancy  equal  to
r  above  37  weeks;  with  a  live  and  single  fetus.  Exclusion
riteria  were  pregnant  women  with  psychiatric  disorders;
istory  of  drug  addiction;  diagnosis  of  acute  or  chronic  fetal
istress;  contraindication  for  regional  anesthesia;  history  of
ypersensitivity  to  the  study  drugs;  previous  administration
f  opioids  and/or  other  central  nervous  system  depressants
uring  current  hospital  admission.

We  calculated  the  sample  size  based  on  findings  of
ahlgren  et  al.,6 reporting  a  total  140-minute  duration  of
nalgesia  for  the  bupivacaine  (12.5  mg)  +  fentanyl  (10  �g)
ombination.  Using  a  dose  of  bupivacaine  (10  mg)  lower
han  that  recommended  by  Dahlgren  et  al.,6 was  justified
y  the  relevance  of  reducing  maternal  and  neonatal  hemo-
ynamic  events.  By  considering  a  difference  in  analgesia
uration  of  approximately  30  minutes  around  the  reported
ean  (140  minutes)  for  each  comparison  group,  assuming

his  difference  by  the  Student’s  t-test,  and  considering  a  5%
ignificance  level  (�  =  0.05)  and  a  power  of  80%  (�  =  0.20),
he  estimated  sample  was  124  patients  (31  cases  in  each
roup),  randomly  allocated  into  one  of  four  groups  using  a
omputer-generated  table  of  numbers  (SAS  software  ver-
ion  9.2).  The  sealed  envelope  technique  was  used  and
he  anesthesiologist  who  performed  the  spinal  anesthesia
nd  assessed  the  study  variables  was  blind  to  the  solution
sed.

The  four  groups  received  a  10  mg  (2  mL)  dose  of  0.5%
yperbaric  bupivacaine,  associated  with  different  doses  of
entanyl.  A  0.9%  NaCl  solution  was  added  to  complete  a  total
olume  of  3  mL  in  all  groups.  All  drugs  used  were  from  the
ame  manufacturer.

The  four  groups  of  the  study  were:  Group  I,  fentanyl
15  �g ---  0.3  mL)  +  0.9%  NaCl  solution  (0.7  mL);  Group  II,
entanyl  (10  �g  ---  0.2  mL)  +  0.9%  NaCl  solution  (0.8  mL);
roup  III,  fentanyl  (7.5  �g  ---  0.15  mL)  +  0.9%  NaCl  solu-
ion  (0.85  mL);  and  Group  IV,  0.9%  NaCl  solution  (1.0  mL).
ombined  to  the  spinal  anesthesia  all  patients  had  an  epidu-
al  catheter  placed  prior  to  the  spinal  anesthesia,  in  case
pidural  top-ups  with  local  anesthetic  would  be  required  to
nsure  adequate  anesthesia  for  surgery  for  participants  with
ntraoperative  discomfort.

Participants  were  fasting  and  did  not  receive  pre-
nesthetic  medication.  In  the  operating  room,  all  were
ontinuously  monitored  with  continuous  ECG  DII  deriva-
ion  tracing,  noninvasive  blood  pressure  monitor,  and  pulse
ximeter.  After  venous  access  with  an  18  cannula,  500  mL
o  750  mL  of  Ringer’s  lactate  solution  was  infused  before

erforming  the  blockade.  With  the  patient  in  the  sitting  posi-
ion,  an  epidural  puncture  was  initially  performed  with  a
6G  Tuohy  needle,  in  the  L2---L3  interspace,  and  the  epidu-
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full  recovery  of  motor  block  (BROMAGE  =  0)  were  significan-
W.P.  Ferrarezi,  A.F.  B

al  catheter  was  inserted  introduced  in  the  cranial  direction.
he  spinal  anesthesia  was  performed  with  a  Whitacre  27G
r  25G  Quincke  needle  in  the  L3---L4  interspace,  and  the
nesthetic  solution  was  manually  injected  at  a  rate  of

 mL.15s-1,  without  barbotage.  After  the  block,  partici-
ants  were  placed  in  supine  position  and  a  Crawford  wedge
nstalled  to  displace  the  uterus  to  the  left  until  fetal  extrac-
ion.  Oxygen  supplementation  (2  to  3  L.min-1)  was  provided
y  a  nasal  cannula.

Hydration  was  maintained  with  Ringer’s  lactate  solution
10  mL.kg-1.hour-1).  The  following  variables  were  studied:
)  Sensory  block  latency:  time  elapsed  between  end  of  the
pinal  injection  of  anesthetic  solution  and  absence  of  pain
o  pinprick  stimuli  at  T10  level  (assessed  every  minute);
)  Maximal  level  of  sensory  block:  assessed  20  minutes
fter  the  end  of  the  spinal  injection  of  anesthetic  solu-
ion;  3)  Maximal  degree  of  motor  block:  assessed  20  minutes
fter  the  end  of  the  spinal  injection  of  anesthetic  solution,
ccording  to  the  modified  Bromage  score:  0  =  free  move-
ent  of  the  lower  limbs  (null),  1  =  ability  to  flex  knees

nd  move  feet,  2  =  ability  to  only  flex  feet,  3  =  com-
lete  inability  to  move  lower  limbs,  4)  Time  to  full  recovery
f  motor  block:  interval  between  the  end  of  the  spinal
njection  of  anesthetic  solution  and  the  free  movement  of
he  lower  limbs  (0,  nil);  5)  Total  duration  of  analgesia:
nterval  between  the  end  of  the  spinal  injection  of  anes-
hetic  solution  and  spontaneous  complaint  of  pain  (VNS  ≥  3)
eported  by  the  patient;  6)  Quality  of  intraoperative  anal-
esia  evaluated  according  to  the  method  proposed  by  Lee
t  al.7 distributed  in  4  levels:  Excellent,  no  complaints,
omfortable;  Good,  little  discomfort,  no  need  for  additional
edication;  Fair,  uncomfortable,  but  manageable  with  the
edication  such  as  intravenous  benzodiazepines  and/or  opi-

ids;  Poor,  impossible  to  control  with  intravenous  drugs,
equiring  epidural  lidocaine  through  the  catheter.  Patients
ho  reported  excellent  and  good  quality  of  analgesia  were
lassified  as  satisfactory  analgesia,  and  as  unsatisfactory
hen  analgesia  was  considered  fair  and  poor;  7)  Mater-
al  hemodynamic  and  respiratory  variables:  Mean  Arterial
ressure  (MAP,  mmHg),  heart  rate  (HR,  bpm),  peripheral  oxy-
en  saturation  (SpO2,  %)  were  evaluated  at  the  following
oments:  before  block  (M0),  immediately  after  block  (M1),

very  5  minutes  during  surgery  (M2),  at  the  end  of  surgery
M3).  8)  Neonatal  outcomes:  neonate’s  Apgar  score  was  reg-
stered  at  the  1stand  5thminutes.  Newborns  were  evaluated
t  birth  in  the  delivery  room,  and  when  they  presented
ormal  tonus,  breathing  or  crying,  they  were  placed  in  skin-
o-skin  contact,  according  to  the  standard  routine  of  the
ospital’s  neonatology  service;  9)  Maternal  side  effects:  nau-
ea,  vomiting,  pruritus;  10)  Duration  of  surgery  (minutes),
ime  between  skin  incision  and  wound  suture;  and  time  for
etal  extraction  (minutes),  time  between  skin  incision  and
mbilical  cord  clamping.

Arterial  hypotension  was  defined  as  decrease  in  Mean
rterial  blood  Pressure  (MAP)  more  than  20%  below  baseline

n  the  first  30  minutes  after  spinal  block.  Whenever  present,
rterial  hypotension  was  initially  treated  with  increase  in
inger’s  lactase  infusion,  and  if  persistent,  with  IV  boluses
f  5---10  mg  of  ephedrine;  Bradycardia:  defined  as  decrease

n  heart  rate  below  50  beats  per  minute  and  when  present
reated  with  0.02  mg.kg-1 of  atropine;  respiratory  depres-
ion:  when  SaO2<  90%  and  respiratory  rate  <  10  rpm.

t
a
I

64
,  V.B.  Ferreira  et  al.

During  stay  at  the  PACU,  as  per  protocol  intravenous
enoxicam  (40  mg)  and  dipyrone  (30  mg.kg-1)  were  adminis-
ered,  only  after  patient’s  first  complaint  of  pain  (VNS  ≥  3).

tatistics

tatistical  analysis  was  performed  for  intention  to  treat.  The
ruskal-Wallis  test  was  used  to  analyze  the  characteristics  of
atients,  time  for  recovery  of  motor  block,  duration  of  anal-
esia  and  cardiorespiratory  parameters.  Fisher’s  exact  test
as  used  for  patient  distribution  according  to  physical  sta-

us  (ASA),  sensory  block  latency,  quality  of  analgesia,  level
f  sensory  block,  degree  of  motor  block.  The  chi-square  test
as  used  to  compare  the  quality  of  analgesia  (satisfactory
r  unsatisfactory)  among  different  groups,  for  requirement
f  vasopressors  and  maternal  adverse  events.  For  the  statis-
ical  analysis  of  maternal  cardiocirculatory  and  respiratory
arameters,  moment  M2  was  considered  the  mean  of  the
ean  values  obtained  at  5-minute  intervals  during  the  first

0  minutes  of  surgery,  and  every  15  minutes  thereafter.
he  level  of  significance  was  5%  (p  <  0.05).  All  analyses
ere  performed  using  the  software  SAS  System  for  Windows

Statistical  Analysis  System),  version  9.2.  SAS  Institute  Inc,
002---2008,  Cary,  NC,  USA.

esults

e  included  124  patients,  randomly  and  equally  distributed
nto  the  four  groups  previously  described.  Among  cases,  five
atients  had  block  failure,  two  from  group  IV  and  one  patient
rom  each  of  the  other  groups.  The  procedure  on  these
atients  was  performed  after  epidural  catheter  injection  of
%  lidocaine.  No  participant  required  general  anesthesia.
he  analysis  included  119  participants  (Fig.  1).  Due  to  the

oss  of  five  cases,  a  new  sample  power  was  calculated  using
he  comparison  between  groups,  setting  the  level  of  signif-
cance  alpha  or  type  I  error  at  5%  (�  =  0.05),  with  a  95%
onfidence  interval,  using  the  size  of  the  groups  (n  =  119)
nd  the  proportions  obtained  from  the  outcomes  (quality
f  analgesia,  pruritus,  nausea,  and  vomiting)  in  the  4  study
roups.  A  power  of  99.9%  was  obtained  for  quality  of  anal-
esia,  93.0%  for  pruritus,  82.8%  for  nausea  and  80.8%  for
omiting.

There  was  no  significant  difference  among  groups  regard-
ng  weight,  age,  height,  BMI,  and  physical  status  (ASA).
omparative  analysis  among  the  groups  for  duration  of
urgery  and  time  for  fetal  extraction  presented  no  signifi-
ant  difference,  thus  reducing  the  possible  bias  associated
ith  the  surgical  procedure  (Table  1).

Table  2  shows  spinal  block  characteristics.  There  were  no
ignificant  differences  among  the  groups  for  sensory  latency
ime,  maximal  level  of  sensory  block  and  degree  of  motor
lock.  The  maximum  level  of  sensory  block  ranged  from  T2
o  T6,  with  a predominance  of  level  T4  in  the  four  groups,
ith  no  significant  difference  (p  =  0.496).  The  degree  of
otor  block  ranged  from  0  to  3,  with  a  predominance  of
egree  3  in  all  groups.  Duration  of  analgesia  and  time  to
ly  longer  (p  <  0.001)  for  all  participants  receiving  spinal
nesthesia  solution  that  contained  fentanyl  (Groups  I,  II  and
II),  compared  to  participants  receiving  only  local  anesthetic

4
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Figure  1  Flow  chart  of  patients  (CONSORT).

Table  1  Demographic  data  and  surgical  parameters.

Variables  Group  I  Group  II  Group  III  Group  IV  p

Age  (years)a 31.52  ±  5.76  31.32  ±  6.48  30.77  ±  7.39  26.97  ±  7.03  0.23
Weight (kg)a 87.39  ±  16.04  83.74  ±  13.46  86.50  ±  14.16  83.80  ±  14.61  0.69
Height (m)a 1.63  ±  0.07  1.63  ±  0.08  1.62  ±  0.06  1.63  ±  0.07  0.92
BMI (kg.m-2)a 33.03  ±  5.55  31.42  ±  5.00  32.75  ±  4.95  31.40  ±  5.18  0.395
Duration of  surgery  (min)a 83.0  ±  20.17  79.42  ±  20.55  70.39  ±  18.0  74.60  ±  19.61  0.125
Time to  fetal  extraction  time  (min)a 22.63  ±  9.29  21.16  ±  7.26  28.97  ±  7.10  21.50  ±  8.24  0.936

Values presented as Mean ± SD.
a Kruskal-Wallis test.

Table  2  Spinal  anesthesia  variables.

Variables  Group  I  Group  II  Group  III  Group  IV  p

Sensory  block  latency
(min)a

1.65  ±  0.71  1.65  ±  1.08  1.90  ±  1.04  2.06  ±  0.96  0.125

Degree of  motor  blocka 2.94  ±  0.25  2.87  ±  0.43  2.87  ±  0.43  2.83  ±  0.59  0.949
Level of  sensory  blocka 4.13  ±  1.02  4.00  ±  1.26  3.94  ±  0.96  4.33  ±  1.06  0.49
Time to  full  motor

function  recovery
(min)a

134.47  ±  50.23  119.07  ±  36.88  115.83  ±  50.99  71.45  ±  38.07  <0.001

I,  II,  III  /=  IV
Duration of  analgesia

(min)a
142.50  ±  69.99  117.27  ±  37.09  112.03  ±  49.99  67.00  ±  35.37  <0.001

I,  II,  III  /=  IV

(
o

p
(
(
I
T
r
(
t

(
e

I
s
p
w

Values presented as Mean ± SD.
a Kruskal-Wallis test.

Group  IV).  Boxplot  Figure  2  illustrate  the  analysis  of  values
bserved  for  these  variables.

Table  3 presents  the  quality  of  analgesia.  More  partici-
ants  in  the  groups  receiving  a  solution  containing  fentanyl
Groups  I,  II  and  III)  rated  analgesia  as  ‘‘Excellent’’,  25
83.33%),  22  (73.33%),  18  (60%),  respectively.  In  Group
V,  7  participants  (24.13%)  reported  excellent  analgesia.

here  was  a  significant  difference  between  the  groups  that
eceived  fentanyl  when  compared  to  the  control  group
p  <  0.001).  The  statistical  analysis  comparing  the  groups
hat  received  fentanyl  showed:  I  vs.  II  (p  =  0.792);  I  vs.  III
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p  =  0.187);  II  vs.  III  (p  =  0.618),  with  no  significant  differ-
nce.

Statistical  significance  was  obtained  for  Groups  I,  II  and
II  compared  to  Group  IV  (p  <  0.001)  for  satisfactory  analge-
ia  (excellent  and  good);  unsatisfactory  analgesia  (fair  and
oor)  was  observed  in  21  (72.41%)  patients  in  the  group
ithout  fentanyl.  All  patients  who  classified  anesthesia

s  ‘‘Fair’’  received  intravenous  fentanyl  and/or  midazo-
am.  Patients  whose  anesthesia  was  classified  as  ‘‘Poor’’,
equired  epidural  top-up  with  2%  lidocaine  (100  mg)  via
atheter.

5



W.P.  Ferrarezi,  A.F.  Braga,  V.B.  Ferreira  et  al.

Figure  2  Analgesia  duration  and  time  to  full  recovery  of  motor  block  (minutes).

Table  3  Quality  of  analgesia.

Group  I  Group  II  Group  III  Group  IV  Total

Excellent  25  (83.33%)  22  (73.33%)  18  (60.00%)  7  (24.13%)  72
Good 1  (3.33%)  2  (6.66%)  3  (10.00%)  1  (3.44%)  7
Fair 2  (6.66%)  3  (10.00%)  7  (23.33%)  9  (31.03%)  21
Bad 2  (6.67%)  3  (10.00%)  2  (6.66%)  12  (41.37%)  19
Total 30  30  30  29  119

Values presented as total number (no) and frequency (%).
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aFisher’s exact test: p < 0.001.

There  were  no  maternal-fetal  events  related  to  anesthe-
ia  in  any  of  the  groups.  In  the  individual  analysis  of  MAP
alues,  hypotension  was  observed,  at  some  point  during  the
ntraoperative  period,  in  19,  19,  17  and  20  patients  in  Groups
,  II,  III,  and  IV,  respectively,  corrected  with  increased  infu-
ion  of  Ringer’s  lactate  and  vasopressor  drug.  Vasopressor
equirements  were  similar  among  groups  (p  =  0.879).  No
pisodes  of  bradycardia  were  observed.  The  mean  values  for
espiratory  rate  and  peripheral  oxygen  saturation  remained
0  movements  per  minute  and  between  95  and  100%,  respec-
ively,  and  were  similar  in  the  four  groups.  For  all  groups,
pgar  scores  ranged  from  7  to  10  and  8  to  10  in  the  1stand
thminutes,  respectively.

The  incidence  of  pruritus  was  significantly  higher
p  =  0.012)  in  the  groups  that  received  fentanyl  compared
o  the  group  that  did  not  receive  fentanyl.

Nausea  occurred  more  frequently  in  Groups  II  (18
atients)  and  III  (20  patients),  in  comparison  to  Groups  I (9
atients)  and  IV  (12  patients).  Statistical  analysis  showed  a
ignificant  difference  between  Groups  I  and  II  (p  =  0.02)  and  I
nd  III  (p  =  0.005).  Vomiting  was  more  frequent  in  Group  III  (9
atients),  with  a  significant  difference  (p  =  0.006)  compared
o  Group  I  (1  patient).

iscussion
t  is  very  important  to  provide  adequate  and  safe  maternal-
etal  anesthesia  by  choosing  the  anesthetic  technique  for
esarean  section.  Typically,  C-section  is  performed  under
pinal  anesthesia  and  several  combinations  of  local  anes-
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hetics  and  analgesics  are  used.  As  this  study  was  performed
t  a  teaching  hospital,  where  surgeries  are  often  performed
y  training  physicians  and  have  longer  surgical  times,  we
ecided,  in  addition  to  performing  spinal  anesthesia,  to
nsert  an  epidural  catheter.  This  approach  aimed  to  adminis-
er  top-up  with  local  anesthetic  for  patients  spontaneously
omplaining  of  pain  (VAS  >  3)  intraoperatively.

Bupivacaine  is  the  local  anesthetic  commonly  used  for
pinal  anesthesia  in  pregnant  women,  however,  its  isolated
se  in  low  doses  (7.  5---10  mg  )  has  been  shown  to  be  insuf-
cient  to  promote  adequate  surgical  analgesia,  with  the

ncidence  of  pain  around  of  71%,  requiring,  therefore,  higher
oses  to  avoid  visceral  pain,  nausea,  and  vomiting,  resul-
ing  from  the  peritoneal  traction  that  may  occur  during
section.1---3,7---10 However,  high  dose  of  bupivacaine  is  one
f  the  main  factors  responsible  for  the  high  incidence  of
ypotension  (50---85%),  as  well  as  other  factors  promoting
ubarachnoid  cephalic  dispersion  of  local  anesthetics  and
he  infusion  of  oxytocin.7,8,10

Although  several  studies  have  evaluated  the  benefits,
isks  and  adequate  doses  of  fentanyl  associated  with  bupi-
acaine  in  spinal  anesthesia  for  obstetric  procedures,  their
esults  are  still  controversial.  Adding  opioids  to  bupivacaine
dministered  intrathecally  may  show  clinical  advantages,
uch  as  improving  the  quality  of  intraoperative  analge-
ia  and  prolonging  postoperative  analgesia.  However,  the
otential  disadvantages  of  opioid,  such  as  pruritus,  seda-

ion,  urinary  retention  and  respiratory  depression  should
e  considered.1,11---13 Fat-soluble  opioids,  such  as  fentanyl,
espite  their  lower  rostral  diffusion  compared  to  water-
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oluble  ones,  may  be  responsible  for  cases  of  respiratory
epression  when  used  intrathecally  in  pregnant  women,
hich  can  be  explained  by  their  effects  being  potentiated
y  progesterone  and  endogenous  opioids,  which  are  high  in
hese  patients.13 In  this  study,  the  four  groups  behaved  sim-
larly  in  relation  to  respiratory  function,  with  no  cases  of
espiratory  depression,  similar  to  results  described  by  other
uthors.1,6,7

There  was  more  frequent  nausea  and/or  vomiting  in  the
roups  that  received  the  lowest  doses  of  fentanyl,  compared
o  the  one  that  received  the  highest  dose  of  opioid.  This  find-
ng  agrees  with  what  was  described  by  other  authors  who
bserved  that  the  addition  of  intrathecal  fentanyl  reduces
he  incidence  of  these  intraoperative  effects.1,6 However,  in
ur  study,  despite  the  higher  dose  of  spinal  fentanyl  (15  �g)
aving  resulted  in  lower  incidence  of  nausea  and  vomiting,
his  was  also  observed  for  the  placebo  group,  which  can
e  attributed  to  the  use  of  lidocaine  via  epidural  catheter,
mproving  the  quality  of  analgesia,  a  relevant  protecting
actor  against  these  adverse  events.

Given  that  the  presence  of  nausea  and  vomiting  dur-
ng  C-section  is  considered  important  and  mainly  related  to
terine  exteriorization  and  peritoneal  traction,  there  have
een  current  descriptions  that  intrathecal  opioids  can  pro-
ide  protection  against  these  adverse  effects.1,6,14,15 Dahl
t  al.15 showed  that  the  incidence  of  nausea  and  vomiting
id  not  increase  with  the  use  of  fentanyl  and  sufentanil,  and
ther  authors  described  that  the  use  of  antiemetics  was  only
ecessary  in  patients  when  using  local  anesthetic  alone.6

Although  the  relationship  between  the  occurrence  of
ruritus  and  the  dose  of  fentanyl  is  not  sufficiently  evi-
ent,  it  has  been  a  frequent  complaint  among  patients  who
eceived  this  drug  intrathecally.1,6,10---13,16---27 Approximately
0%  of  patients  receiving  fat-soluble  opioid  intrathecally
eport  pruritus,  which  in  some  cases  is  described  as  severe
nd  stressful.27---30 In  this  study,  the  occurrence  of  pruri-
us  was  similar  in  the  groups  receiving  different  doses  of
entanyl,  therefore,  it  was  not  a  dose-dependent  effect
s  described  by  many  authors.1,6,10,15 Dahl  et  al.15 demon-
trated  in  a  retrospective  study  that  included  485  patients,

 high  incidence  of  pruritus,  but  similar  with  different  doses
f  opioids.

Hemodynamic  changes  during  cesarean  section  under
pinal  anesthesia  with  hyperbaric  bupivacaine  can  be
ttributed  to  the  dispersion  of  bupivacaine  in  the  subarach-
oid  space,  which  may  be  facilitated  by  the  physiological
hanges  associated  with  pregnancy.  These  changes  can  cause
ignificant  maternal  morbidity  and  mortality  and  deleteri-
us  effects  on  the  concept,  and  the  incidence  and  severity
epend  on  the  blockage  extension,  circulating  blood  volume
nd  aortocava  compression.9,10 In  our  study,  despite  the  high
evels  of  sensory  block  (T4)  obtained,  these  changes  were
ot  significant,  and  when  they  occurred,  they  were  con-
rolled  by  displacement  of  the  uterus  to  the  left,  volume
xpansion  and  intravenous  ephedrine,  strategies  used  to
revent  arterial  hypotension  related  to  spinal  anesthesia.3,10

n  the  doses  used,  fentanyl  did  not  change  the  vitality  of
ewborns,  confirmed  by  Apgar  score  above  7  in  the  1stand

thminutes,  results  previously  observed,  and  that  confirm
he  safety  of  the  association  of  drugs  used.10,17,20,23

Even  though  the  high  liposolubility  of  fentanyl  is  asso-
iated  with  high  affinity  for  �  receptors,  constituting
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harmacokinetic  characteristics  capable  of  explaining  the
ecrease  in  latency  time  of  local  anesthetics  and  the
ast  onset  of  sensory  blockade,  studies  show  conflicting
esults.  In  this  study,  the  time  to  sensory  block  did  not
iffer  among  groups,  a  finding  already  revealed  by  other
uthors.1,2,16

The  time  for  full  motor  block  recovery  was  similar
n  all  patients  whose  anesthetic  solution  contained  fen-
anyl,  but  significantly  longer  in  comparison  to  patients  in
he  group  that  only  received  local  anesthetic,  demonstrat-
ng  the  importance  of  opioids  when  using  lower  doses  of
upivacaine.9

As  previously  found  by  other  authors,  fentanyl  proved  to
e  significantly  important  to  improve  the  quality  of  anes-
hesia,  as  well  as  to  prolong  the  time  of  analgesia  in  all
atients  in  which  it  was  used.1,2,6 The  best  quality  of  anes-
hesia  in  patients  who  received  opioids,  as  described  by
ther  authors,  may  result  from  synergism  between  the  two
rugs  by  acting  at  different  sites.  Opioids,  when  adminis-
ered  intrathecally,  in  addition  to  acting  on  specific  spinal
ord  receptors,  have  weak  local  anesthetic  activity,  but
an  increase  local  anesthetics’  antinociceptive  activity.13,20

ean  analgesia  times  in  the  groups  in  which  opioids  were
sed  were  similar,  with  an  increase  of  almost  100%  in  the
uration  of  analgesia  compared  to  that  found  in  the  group
hat  did  not  receive  fentanyl.

Therefore,  unlike  what  has  been  described  by  other
uthors  who  did  not  obtain  adequate  analgesia  with  doses  of
ess  than  10  �g  of  fentanyl,4 our  study  revealed  that  doses
s  low  as  7.5  �g  of  this  opioid  provided  satisfactory  anal-
esia  in  patients  undergoing  cesarean  section  under  spinal
nesthesia,  which  was  also  described  by  other  authors.2 We
bserved  that  of  the  30  patients  receiving  this  lower  dose  of
entanyl,  21  classified  quality  of  anesthesia  as  ‘‘excellent’’
nd  ‘‘good’’  and  the  duration  of  analgesia  was  similar  to
hat  obtained  in  the  two  other  groups  that  received  the
ighest  doses  of  opioid.  However,  although  the  quality  of
nesthesia  was  shown  to  be  satisfactory,  in  the  groups  that
eceived  lower  doses  of  fentanyl,  the  occurrence  of  nausea
nd  vomiting  was  more  significant  in  relation  to  the  group
hat  received  the  highest  dose  of  this  opioid.

In  our  study,  we  did  not  use  the  intrathecal  fentanyl  25  �g
ose  in  another  group  because  the  literature  has  already
escribed  that  a  lower  dose  of  intrathecal  fentanyl  could
rovide  effective  analgesia  associated  with  fewer  adverse
ffects  such  as  nausea,  vomiting  and  pruritus.  Moreover,
t  has  been  described  that  intrathecal  fentanyl  would  be
mplicated  in  the  increase  of  opioid  requirements  postop-
ratively,  possibly  due  to  sudden  tolerance  or  hyperalgesia
nduced  by  opioids,  and  to  a  probable  ceiling  effect  observed
ith  intrathecal  doses  greater  than  0.25  �g.kg-1,  highlight-

ng  that  high  doses  of  intrathecal  fentanyl  do  not  improve
he  quality  of  analgesia  and  increase  adverse  effects.1 The
deal,  therefore,  would  be  an  adequate  dose  of  intrathecal
entanyl  that  provides  an  effective  quality  of  analgesia  with
ewer  adverse  effects.

The  results  of  this  study  demonstrate  that  fentanyl  at  a
ose  of  15  �g  associated  with  10  mg  of  hyperbaric  bupiva-
aine  intrathecally  for  patients  submitted  to  C-section  was
ffective,  providing  adequate  anesthesia,  with  low  occur-

ence  of  nausea  and  vomiting  and  greater  maternal-fetal
afety.
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2011;23:57---63.

5. Dahl JB, Jeppesen IS, Jørgensen H, et al. Intraoperative
and postoperative analgesic efficacy and adverse effects of

3

64
,  V.B.  Ferreira  et  al.

intrathecal opioids in patients undergoing cesarean section
with spinal anesthesia: a qualitative and quantitative system-
atic review of randomized controlled trials. Anesthesiology.
1999;91:1919---27.

6. Weigl W,  Bierylo A, Wielgus M, et al. Analgesic efficacy of
intrathecal fentanyl during the period of highest analgesic
demand after cesarean section: A randomized controlled study.
Medicine (Baltimore). 2016;95:3827.

7. Ali MA, Ismail S, Sohaib M, et al. A double-blind randomized
control trial to compare the effect of varying doses of intrathe-
cal fentanyl on clinical efficacy and side effects in parturients
undergoing caesarean section. J Anaesthesiol Clin Pharmacol.
2018;34:221---6.

8. Choi DH, Ahn HJ, Kim MH. Bupivacaine-sparing effect of fentanyl
in spinal anesthesia for cesarean delivery. Reg Anesth Pain Med.
2000;25:240---5.

9. Siddik-Sayyid SM, Aouad MT, Jalbout MI, et al. Intrathecal versus
intravenous fentanyl for supplementation of subarachnoid block
during cesarean delivery. Anesth Analg. 2002;95:209---13.

0. Braga AFA, Frias JAF, Braga FSS, et al. Anestesia espinhal com
10 mg de bupivacaína hiperbárica associada à 5 �g de sufen-
tanyl para cesariana. Estudo de diferentes volumes. Rev Bras
Aensthesiol. 2010;60:121---9.

1. Cowan CM, Kendall JB, Barclay PM, et al. Comparison of
intrathecal fentanyl and diamorphine in addition to bupivacaine
for caesarean section under spinal anaesthesia. Br J Anaesth.
2002;89:452---8.

2. Pedersen H, Santos AC, Steinberg ES, et al. Incidence of vis-
ceral pain during cesarean section: the effect of varying doses
of spinal bupivacaine. Anesth Analg. 1989;69:46---9.

3. Armstrong S, Fernando R. Side effects and efficacy of neurax-
ial opioids in pregnant patients at delivery: a comprehensive
review. Drug Saf. 2016;39:381---99.

4. Palmer CM. Early respiratory depression following intrathe-
cal fentanyl-morphine combination. Anesthesiology.
1991;74:1153---5.

5. Jayaram A, Carp H. Progesterone-mediated potentiation of
spinal sufentanyl in rats. Anesth Analg. 1993;76:745---50.

6. Bano F, Sabbar S, Zafar S, et al. Intrathecal fentanyl as adjunct
to hyperbaric bupivacaine in spinal anesthesia for caesarean
section. J Coll Physicians Surg Pak. 2006;16:87---90.

7. Jain K, Grover VK, Mahajan R, et al. Effect of varying doses
of fentanyl with low dose spinal bupivacaine for caesarean
delivery in patients with pregnancy-induced hypertension. Int J
Obstet Anesth. 2004;13:215---20.

8. Viscomi CM, Rathmell JP, Mason SB, et al. Analgesic efficacy and
side effects of subarachnoid sufentanyl-bupivacaine adminis-
tered to women in advanced labor. Reg Anesth. 1996;21:424---9.

9. Ginosar Y, Birnbach DJ, Shirov TT, et al. Duration of analgesia
and pruritus following intrathecal fentanyl for labour analgesia:
no significant effect of A118G �-opioid receptor polymorphism,
but a marked effect of ethnically distinct hospital populations.
0. Assunção Braga AF, Silva Braga FS, Braga Potério GM, et al.
Sufentanyl added to hyperbaric bupivacaine for subarachnoid
block in Caesarean section. Eur J Anaesthesiol. 2003;20:631---5.

8

http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0005
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0010
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0015
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0020
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0025
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0030
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0035
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0040
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0045
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0050
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0055
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0060
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0065
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0070
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0075
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0080
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0085
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0090
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0095
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0100
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0105
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0110
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0115
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0120
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0125
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0130
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0135
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0140
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0145
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150
http://refhub.elsevier.com/S0104-0014(19)30095-8/sbref0150

	Spinal anesthesia for elective cesarean section. Bupivacaine associated with different doses of fentanyl: randomized clini...
	Introduction
	Methods
	Statistics

	Results
	Discussion
	Conflicts of interest
	References


