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Abstract
Background:  Postdural  puncture  headache  (PDPH)  is  a  common  complication  of  neuraxial  tech-
niques which  delays  patients’  discharge.  Sphenopalatine  ganglion  block  (SPGB)  is  a  safe  bedside
technique  with  comparable  efficacy  to  Epidural  Blood  Patch,  the  gold-standard  treatment.
There is  no  evidence  on  the  ideal  timing  for  SPGB  performance.  We  aimed  to  evaluate  the  dif-
ference  between  early  versus  late  SPGB  concerning  efficacy,  symptom  recurrence  and  hospital
length of  stay.
Methods:  We  present  an  observational  study  with  41  patients  diagnosed  with  PDPH  who  were
submitted to  SPGB  with  ropivacaine  0,75%.  The  study  sample  (n  =  41)  was  divided  in  two  groups:
an early  (less  than  24  hours  after  diagnosis)  and  a  late  (more  than  24  hours  after  diagnosis)  SPGB
group. Pain  was  evaluated  15  minutes  after  the  block  and  follow  up  occurred  daily  until  patients
were discharged.  Patients’  demographic  characteristics,  neuraxial  technique,  timing  of  SPGB,
qualitative  pain  relief  and  post-SPGB  length  of  stay  were  registered  and  analyzed  with  SPSS
statistics (v26)  software.
Results:  Early  SPGB  resulted  in  a  significant  reduction  in  length  of  stay  (p  =  0,009)  and  symptom
recurrence  (p  =  0,036),  showing  equally  effective  pain  relief,  compared  to  late  SPGB.
Conclusions:  SPGB  was  equally  effective  in  both  groups.  Data  showed  that  early  SPGB  reduces
length of  hospital  stay  and  symptom  recurrence,  which  potentially  allows  early  resumption  of
daily activities  and  a  reduction  in  total  health  costs.

© 2021  Published  by  Elsevi
Anestesiologia.  This  is  an  

(http://creativecommons.org/li

∗ Corresponding author.
E-mail: nelson.santos@hff.min-saude.pt (N.S. Santos).

ttps://doi.org/10.1016/j.bjane.2021.01.007
 2021 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasil
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
er  Editora  Ltda.  on  behalf  of  Sociedade  Brasileira  de
open  access  article  under  the  CC  BY-NC-ND  license
censes/by-nc-nd/4.0/).

eira de Anestesiologia. This is an open access article under the CC
.

https://doi.org/10.1016/j.bjane.2021.01.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjane.2021.01.007&domain=pdf
https://orcid.org/0000-0002-1799-5097
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nelson.santos@hff.min-saude.pt
https://doi.org/10.1016/j.bjane.2021.01.007
http://creativecommons.org/licenses/by-nc-nd/4.0/


thesiology  2023;73(1):42---45

I

P
t
i
D
l
e
w
r
c
o
s
o
p
i
a

M
t
a
i
d
i
w
h
e
g

P
r
t
t
o

f
t
u
e
w

M

W
a
i
P
A
n
w
p
P
t
p
o
s
t

w
s
a

t
t
W
s
i
e
a
s
g
n
m

s
v
r
t
s
w
a
q
q
P
h
w
‘
r
c
U
a
r
P
s

a
e
r

e
O
s
t
±
A

Brazilian  Journal  of  Anes

ntroduction

ostdural  puncture  headache  (PDPH)  is  a  common  complica-
ion  of  neuraxial  techniques  with  an  incidence  of  1---2%.1 It
s  classified  by  the  International  Classification  of  Headache
isorders  3rd edition  (ICHD-3)  as  a  headache  attributed  to

ow  cerebrospinal  fluid  (CSF)  pressure,  caused  by  loss  of  CSF
xceeding  its  production  rate.2 PDPH  can  be  debilitating,
ith  severe  implications  affecting  daily  activities,  delaying

ecovery,  and  extending  hospital  stay  with  associated  health
are  costs.3,4 Common  symptoms  include  severe  frontal  and
ccipital  postural  headache,  often  accompanied  by  neck
tiffness,  hearing  and  visual  disturbances,  nausea,  vomiting
r  tinnitus.3 The  standard  treatment  is  still  epidural  blood
atch  (EBP)  with  a  success  rate  of  68  to  90%.5 Although,  this
s  an  invasive  technique  susceptible  to  complications,  such
s  bleeding,  infection,  and  neurological  impairment.3,5

The  sphenopalatine  ganglion  (SPG),  also  known  as
eckel’s  ganglion,  is  located  2---3  mm  underneath  the  pos-

erior  nasal  mucosa,  in  the  pterygopalatine  fossae.  It  is
 junction  of  sympathetic,  parasympathetic  and  sensory
nnervations  that  overlap  in  a  small  area,  mediating  pain
ue  to  various  causes.6 Topical  transnasal  SPG  block  (SPGB)
s  a  noninvasive  treatment  first  described  in  1908  by  Sluder,7

hich  since  then  has  been  used  for  the  treatment  of
eadaches  due  to  several  etiologies.4 The  procedure  is  safe,
asy  to  learn,  and  can  be  accurately  performed  in  the  emer-
ency  room.6

Literature  evidence  on  the  SPGB  analgesic  efficacy  on
DPH  is  limited  and  is  mainly  available  in  the  form  of  case
eports  and  case  series,  most  using  lidocaine  and  limited  to
he  obstetric  population.  None  of  the  available  studies  refer
o  the  ideal  timing  of  SPGB  performance  after  the  diagnosis
f  PDPH.

We  conducted  an  observational  study  to  evaluate  the  dif-
erence  between  early  (less  than  24  hours)  and  late  (more
han  24  hours)  performance  of  SPGB  after  PDPH  diagnosis,
sing  ropivacaine  0,75%.  Our  main  hypothesis  was  that  the
arly  application  of  SPGB  would  allow  effective  pain  control,
ith  faster  recovery  and  earlier  discharge.

ethods

e  conducted  an  observational  retrospective  study
pproved  by  the  ethics  committee  of  our  institution,
n  accordance  with  the  Declaration  of  Helsinki’s  Ethical
rinciples  for  Medical  Research  Involving  Human  Subjects.
ccording  to  the  ICHD-3  criteria2,  all  the  patients  diag-
osed  with  PDPH  between  March  2018  and  December  2019
ere  enrolled.  An  individual  written  informed  consent  for
articipation  was  obtained  from  each  patient  enrolled.  The
DPH  diagnostic  delay  was  no  more  than  48  hours  after
he  beginning  of  the  symptoms.  Exclusion  criteria  were:
atient’s  age  under  18  years,  SPGB  refusal  or  the  existence
f  contraindications  to  the  technique  (coagulopathy,  nasal
eptal  deviation,  nasal  polyps,  epistaxis  history,  or  allergy
o  local  anesthetics).
Of 67  eligible  patients,  26  did  not  receive  SPGB,  hence
ere  excluded.  Twenty-five  of  these  patients  received  con-

ervative  treatment  and  one  an  EBP,  according  merely  to  the
nesthesiologist’s  experience.  Anesthesiologists’  approach
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Figure  1  Flow  Chart.

o  PDPH  differ  significantly  in  our  hospital,  both  in  terms  of
reatment  options  offered  and  timing  of  SPGB  performance.
e  aimed  to  standardize  the  department’s  practice  with  this

tudy  but  still  encountered  significant  differences  in  tim-
ng  of  SPGB  performance.  Hence,  as  shown  in  Figure  1,  the
nrolled  patients  (n  =  41)  were  divided  in  two  main  groups
ccording  to  the  SPGB  timing,  which  was  determined  exclu-
ively  by  the  anesthesiologist’s  preference:  an  early  SPGB
roup  that  received  the  block  less  than  24  hours  after  diag-
osis  (n  =  20);  and  a  late  SPGB  group  that  received  the  block
ore  than  24  hours  after  diagnosis  (n  =  21).
The  SPGB  technique  was  performed  with  the  patient

upine,  in  sniffing  position.  A  cotton  swab  soaked  with  ropi-
acaine  7,5  mg.mL−1 was  introduced  in  each  nostril  until
esistance  was  encountered.  Additionally,  1  mL  of  local  anes-
hetic  was  applied  in  each  nostril  through  the  shaft.  The
wabs  remained  in  place  for  15  minutes,  after  which  they
ere  removed.  All  the  patients  without  contraindication
lso  received  intravenous  analgesia  with  paracetamol  1  g
6/6  h,  a  non-steroid  anti-inflammatory  (metamizole  1  g
8/8  h)  and  tramadol  100  mg  q8/8  h  as  rescue  analgesia.
ain  relief  was  assessed  15  minutes  after  the  block  with  45◦

ead  of  bed  elevation.  A  simplified  quantitative  pain  scale
as  used,  asking  the  patients  to  rate  their  pain  relief  as

‘No  relief’’,  ‘‘Minor  relief’’,  ‘‘Moderate  relief’’,  or  ‘‘Total
elief’’.  Follow  up  occurred  daily  with  evaluation  of  pain
ontrol,  treatment  side-effects  and  symptom  recurrence.
pon  discharge  all  patients  were  instructed  to  contact  their
ttending  doctor  or  the  emergency  department  if  they  had
ecurrence  of  symptoms.  We  emphasize  that,  in  our  sample,
DPH  was  the  only  medical  concern  prolonging  the  hospital
tay.

The  variables  registered  were  the  demographic  char-
cteristics  of  the  patients,  type  of  neuraxial  technique
xecuted,  timing  of  SPGB  application,  qualitative  pain
elief,  and  post-SPGB  length  of  hospital  stay.

Our  primary  endpoint  was  to  evaluate  differences  in
fficacy  between  early  (<  24  h)  versus  late  SPGB  (>  24  h).
ur  secondary  outcomes  were  to  evaluate  differences  in
ymptom  recurrence  and  post-SPGB  length  of  stay  between
he  two  groups.  Data  were  expressed  as  median  or  mean

 standard  deviation  (SD),  or  number  where  appropriate.
ll  analyses  were  performed  with  IBM  SPSS  statistics  for
indows,  version  26  (IBM  Corp.,  Armonk,  NY,  USA).  Normal-
zation  was  tested  using  the  Shapiro-Wilk  test.  Association
etween  categorical  variables  was  evaluated  using  �2  test
nd  the  association  between  continuous  variables  was  eval-
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Table  1  Patients’  characteristics.  Results  presented  as  number  (%  of  total).

Variables  Total  (n  =  41)  SPGB  p-value

Early  (n  =  20)  Late  (n  =  21)

Mean  age---years  (SD)  33.5  35.1  (±  9.1)  31.9  ±  7.9  0.231
Gender
Male 5  2  (10.0%)  3  (14.3%)  1.000
Female 36  18  (90.0%)  18  (85.7%)
Surgical specialty
Obstetric  24  11  (55.0%) 13  (61.9%) 0.756
Others (General  Surgery,  Urology,  Gynecology,  and  Orthopedics) 17  9  (45,0%) 8  (38.1%)
Neuraxial technique
Spinal  (Quincke---25  or  27G)  37  18  (90.0%)  19  (90.5%)  1.000
Combined spinal-epidural  or  epidural  4  2  (10%)  2  (9.5%)

Table  2  Early  versus  Late  SPGB  outcomes.  Results  presented  as  mean  or  number  (%).

Variables  Total  (n  =  41)  SPGB  p-value

Early  (n  =  20)  Late  (n  =  21)

Pain  relief  at  15  minutes
‘‘Total  relief’’  35  17  (85.0%)  18  (85.7%)  1.000
‘‘No relief’’,  ‘‘minimal’’  or  ‘‘moderate  relief’’  6  3  (15.0%)  3  (14.3%)
Symptom recurrence  10  2  (10.0%)  8  (38.1%)  0.036
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Post-SPGB length  of  stay  (days)  

ated  using  Student’s  t-test  and  Mann-Whitney  test.  A
-value  <  0.05  was  considered  statistically  significant.

esults

orty-one  patients  were  included  in  the  analysis.  Patients’
haracteristics,  type  and  context  of  neuraxial  techniques
re  presented  in  Table  1.  There  were  no  statistically  sig-
ificant  differences  in  these  characteristics  between  both
roups.

SPGB  was  equally  effective  for  pain  relief  in  both  groups
85%  vs.  85,7%,  p  =  1)  as  seen  in  Table  2.  Twelve  patients  were
ischarged  home  on  the  same  day  or  in  less  than  24  hours
fter  the  SPGB,  without  recurrence  of  symptoms.  No  SPGB
ide  effects  were  reported.

Early  SPGB  was  associated  with  a  statistically  significant
eduction  in  symptom  recurrence  (p  =  0,036)  and  length  of
tay  after  the  block  (p  =  0,009),  as  seen  in  Table  2.  Nine
atients  (45%)  in  the  early  SPGB  group  were  discharged
ome  in  less  than  24  hours  after  the  block.  Patients  in  the
ate  SPGB  group  had  a  higher  rate  of  symptom  recurrence
38,1%  vs  10%,  p  <  0,05).  Only  two  patients  with  symptom
ecurrence  required  rescue  therapy  due  to  persistent  severe
ymptoms,  one  received  a  second  SPGB  and  the  other  an
BP.  After  hospital  discharge,  there  were  no  patients  with
ecurrence  of  symptoms.
iscussion

he  SPG  is  an  extracranial  parasympathetic  ganglion,  com-
osed  of  multiple  autonomic,  sensory,  and  motor  neural
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2  ±  1.6  3.2  ±  1.5  0.009

onnections.  For  many  years  it  has  been  accepted  that  PDPH
esults  from  the  disruption  of  CSF  homeostasis.8

Low  CSF  pressure  causes  the  loss  of  the  brain’s  buoyant
upport,  which  is  thought  to  allow  it  to  sag  in  the  upright
osition,  resulting  in  traction  on  pain  sensitive  structures
n  the  cranium.  However,  the  actual  means  by  which  CSF
ypotension  generates  headache  is  debatable.  It  is  currently
escribed  as  a  bimodal  mechanism  involving  both  loss  of
ntracranial  support  and  cerebral  vasodilation  mediated  by
arasympathetic  nerve  fibers  travelling  through  the  SPG.
PGB  is  believed  to  be  effective  in  PDPH  pain  reduction  by
locking  these  preganglionic  parasympathetic  nerve  fibers.9

To  our  knowledge,  this  is  the  first  observational  study
omparing  different  timing  for  SPGB  performance  in  PDPH.
n  our  sample,  SPGB  showed  equal  effectiveness  in  pain
eduction  between  the  early  and  late  SPGB  groups.  Early
erformance  of  SPGB  showed  a  statistically  significant
eduction  in  length  of  stay  and  symptom  recurrence.  One
ould  speculate  that,  as  a first-line  therapy,  SPGB  could
esult  in  better  outcomes,  allow  earlier  resumption  of  daily
ctivities,  improve  patients’  satisfaction  and  potentially
educe  health  care  costs.

When  comparing  SPGB  to  EBP  in  a  study  with  20  obstet-
ic  patients  with  resistant  PDPH,  after  a  course  of  7  days  on
onservative  therapy,  Nitu  et  al.5 concluded  that  SPGB  pro-
uced  faster  analgesia  than  EBP  or  conservative  measures.
lthough  the  effectiveness  in  pain  relief  was  evident,  the
uthors  did  not  report  data  on  symptom  recurrence  or  time
o  discharge.
In  our  study,  rescue  analgesic  therapy  after  the  SPGB
erformance  was  only  required  in  two  patients  (10%).  Com-
aring  to  the  results  obtained  by  Cohen  et  al.,10 this  is  a
ignificantly  lower  recurrence  rate,  which  may  be  related
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o  possible  diagnostic  or  treatment  delays,  which  were  not
pecified  by  this  author  in  the  manuscript.  This  difference
ay  also  be  related  to  variations  in  the  pharmacokinetics

f  the  local  anesthetic  used.  However,  the  ideal  local  anes-
hetic  and  the  subsequent  duration  of  the  analgesic  effect
emain  poorly  defined,  as  stated  by  Furtado  et  al.11

Over  the  years,  several  PDPH  therapies  ranging  from
onservative  to  invasive  procedures  have  been  tried,  with
nsufficient  literature  support.10 There  is  no  evidence  that
onservative  measures  like  bed  rest,  supplemental  intra-
enous  fluid  or  intravenous  analgesics  help  improve  PDPH.3

espite  this,  many  practitioners  still  use  these  conservative
herapies  and  wait  spontaneous  recovery  of  PDPH.  Com-
ared  to  the  gold-standard  treatment  with  EBP,  SPGB  is
afer,  easier  to  learn,  can  be  performed  in  an  uncontrolled
etting  like  the  emergency  department  and  has  a  low  inci-
ence  of  complications.4

Very  few  studies  on  the  application  SPGB  for  PDPH
xist  and  most  have  small  unrepresentative  patient  sam-
les  limited  to  the  obstetric  population.10---13 Our  findings
re  in  agreement  with  recent  case  reports,  case  series,
nd  retrospective  reviews  on  the  efficacy  of  SPGB  in  PDPH
reatment.10---12,14,15 However,  compared  to  our  study,  the
ormer  were  limited  to  obstetric  population,  lidocaine  was
he  local  anesthetic  of  choice,  and  outcomes  like  length
f  stay  or  timing  of  SPGB  application  were  not  registered
r  evaluated.  Hence,  data  on  the  optimal  timing  of  SPGB
pplication  is  still  lacking.

Several  limitations  prevent  us  from  generalizing  our
esults.  We  used  a  small  convenience  sample  and  patients
ere  not  randomized  between  groups,  which  could  have

ntroduced  bias  in  the  results.  Our  study’s  results  would  have
een  stronger  if  we  conducted  it  as  a  randomized  prospec-
ive  clinical  trial  with  a  larger  sample  size.  Although  SPGB
nvolves  a  simple  technique  which  we  tried  to  standard-
ze  in  our  department,  individual  performance  discrepancies
etween  physicians  may  have  occurred.  These  variations
an  impair  the  reproducibility  of  these  results  in  other
nstitutions.  Also,  small  variations  in  the  intravenous  anal-
esic  regimens  applied  might  have  introduced  bias  in  the
esults.  The  exact  quantification  of  pain  before  the  appli-
ation  of  the  block  was  not  uniformly  collected  by  all
hysicians  involved,  which  can  also  lead  to  bias  when  eval-
ating  results.  Also,  the  low  literacy  level  of  the  patients  in
oth  cohorts  and  their  associated  social  context  limited  the
pplication  of  a  validated  pain  numeric  scale,  which  would
etter  characterize  the  analgesic  efficacy  of  SPGB.

This  study  motivated  us  to  design  a  prospective  random-
zed  controlled  trial  in  our  institution  to  better  characterize
he  importance  of  SPGB  timing  in  its  analgesic  effect  in  PDPH
reatment.

onclusions
PGB  showed  similar  analgesic  efficacy  when  applied  ear-
ier  or  later  than  24  hours  after  the  diagnosis  of  PDPH.  The
arlier  SPGB  application  showed  a  reduction  in  patients’

1
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ength  of  hospital  stay  and  symptom  recurrence.  We  spec-
late  that  the  early  SPGB  application  potentially  allows  a
aster  resumption  of  daily  activities  and  a  reduction  in  total
ealth  costs.  In  the  future,  prospective  and  randomized  con-
rolled  trials  are  needed  to  confirm  these  findings.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

eferences

1. Turnbull DK, Shepherd DB. Post-dural puncture headache:
pathogenesis, prevention and treatment. Br J Anaesth.
2003;91:718---29.

2. Headache Classification Committee of the International
Headache Society (IHS). The International Classification of
Headache Disorders, 3rd Edition. Cephalalgia. 2013;33:629-808.

3. Sachs A, Smiley R. Post-dural puncture headache: the worst
common complication in obstetric anesthesia. Semin Perinatol.
2014;38:386---94.

4. Robbins MS, Robertson CE, Kaplan E, et al. The sphenopalatine
Ganglion: Anatomy, Pathophysiology and therapeutic targeting
in headache. Headache. 2016;56:240---58.

5. Nitu P, Sunil R, Anish M, et al. Sphenopalatine ganglion
block for treatment of post-dural puncture headache in
obstetric patients: An observational study. Indian J Anaesth.
2018;62:972---7.

6. Abhijit S, Nair AS, Rayani BK. Sphenopalatine ganglion block for
relieving postdural puncture headache: technique and mech-
anism of action of block with a narrative review of efficacy.
Korean J Pain. 2017;30:93---7.

7. Sluder G. The role of the sphenopalatine ganglion in nasal
headaches. N Y State J Med. 1908;27:8---13.

8. Mohamed B, Eman A, Eslam S, et al. Sphenopalatine Ganglion
Block for the Treatment of Acute Migraine Headache. Pain Res
Treat. 2018:2516953.

9. Neal JM, Rathmell JP. Complications in Regional Anesthesia. 2nd
ed. Philadelphia: Wolters Kluwer---LWW; 2013.

0. Cohen S, Levin D, Mellender S, et al. Topical sphenopalatine
ganglion block compared with epidural blood patch for postdu-
ral puncture headache management in postpartum patients---a
retrospective review. Reg Anesth Pain Med. 2018;43:880---4.

1. Furtado I, Lima IF, Pedro S. Ropivacaine use in transnasal
sphenopalatine ganglion block for post dural puncture
headache in obstetric patients---case series. Rev Bras Anestesiol.
2018;68:421---4.

2. Kent S, Mehaffey G. Transnasal sphenopalatine ganglion block
for the treatment of posdural pucture headache in obstetric
patients. J Clin Anesth. 2016;34:194---6.

3. Patel P, Zhao R, Cohen S. Sphenopalatine ganglion block (SPGB)
versus epidural blood patch (EBP) for accidental postdural punc-
ture headache (PDPH) in obstetric patients: a retrospective
observation. In: Poster presented at: 32nd Annual Meeting of
the American Academy of Pain Medicine. 2016. p. 18.

4. Cohen S, Sakr A, Katyal S, et al. Sphenopalatine ganglion block
5. Gonçalves LM, Godinho PM, Durán FJ, et al. Sphenopalatine
ganglion block by transnasal approach in post-dural puncture
headache. J Clin Anesth. 2018;48:50.

http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0080
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0120
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0125
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0130
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0135
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0140
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0145
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150
http://refhub.elsevier.com/S0104-0014(21)00091-9/sbref0150

	Early versus late sphenopalatine ganglion block with ropivacaine in postdural puncture headache: an observational study
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Conflicts of interest
	References


