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Abstract
Background:  Pain  management  in  hip  fracture  patients  is  of  great  importance  for  reducing  post-
operative  morbidity  and  mortality.  Multimodal  techniques,  including  peripheral  nerve  blocks,
are preferred  for  postoperative  analgesia.  Older-old  hip  fracture  patients  with  high  ASA  scores
are highly  sensitive  to  the  side  effects  of  NSAIDs  and  opioids.  Our  aim  was  to  investigate
the effectiveness  of  the  recently  popularized  Supra-Inguinal  Fascia  Iliaca  Block  (SIFIB)  in  this
population.
Methods:  Forty-one  ASA  III---IV  patients  who  underwent  SIFIB  +  PCA  (G-SIFIB)  or  PCA  alone  (Group
Control: GC)  after  general  anesthesia  were  evaluated  retrospectively.  In  addition  to  24-hour
opioid consumption,  Visual  Analog  Scale  (VAS)  scores,  opioid-related  side  effects,  block-related
complications,  and  length  of  hospital  stay  were  compared.
Results:  Twenty-two  patients  in  G-SIFIB  and  19  patients  in  GC  were  evaluated.  The  postop-
erative  24-hour  opioid  consumption  was  lower  in  G-SIFIB  than  in  GC  (p  <  0.001).  There  was  a
statistically  significant  reduction  in  VAS  scores  at  the  postoperative  1st,  3rd,  and  6th hours  at
rest (p  <  0.001)  and  during  movement  (p  <  0.001  for  the  1st and  3rd hours,  and  p  =  0.02  for  the
6th hour)  in  G-SIFIB  compared  to  GC.  There  was  no  difference  in  pain  scores  at  the  12th and  24th

hours  postoperatively.  While  there  was  no  difference  between  the  groups  in  terms  of  other  side
effects, respiratory  depression  was  significantly  higher  in  GC  than  in  G-SIFIB  (p  =  0.01).
Conclusion:  The  SIFIB  technique  has  a  significant  opioid-sparing  effect  and  thus  reduces  opioid-
related side  effects  in  the  first  24  hours  after  hip  fracture  surgery  in  older-old  patients.

© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
∗ Corresponding author.
E-mail: caglaetike@hotmail.com (C. Bali).

I

H
u
o

ttps://doi.org/10.1016/j.bjane.2021.08.008
 2021 Sociedade Brasileira de Anestesiologia. Published by Elsevier Ed

icense (http://creativecommons.org/licenses/by-nc-nd/4.0/).
ntroduction
ip  fracture  is  a  serious  problem  affecting  the  elderly  pop-
lation  due  to  osteoporosis.  With  the  increasing  life  span
f  individuals,  the  frequency  of  this  condition  is  increas-
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C.  Bali  an

ng,  and  it  is  an  important  socioeconomic  problem  globally.1

he  elderly  population  can  be  chronologically  categorized  as
‘younger-old’’  (aged  65  to  80  years)  and  ‘‘older-old’’  (aged
ore  than  80  years).  The  risk  of  hip  fracture  in  the  older-old

roup  is  15  times  higher  than  that  in  younger-old  patients.2

ortality  and  morbidity  are  higher  among  patients  with  hip
ractures  and  older-old  patients  have  worse  outcomes  and
ore  in-hospital  complications  than  younger-old  patients.3,4

Early  surgery  can  reduce  postoperative  complications
nd  mortality  by  mobilizing  the  patient.5,6 In  patients  with
ip  fractures,  effective  pain  management  in  addition  to
arly  surgery  can  positively  affect  the  results.  Effective  pain
anagement  can  prevent  various  undesired  complications,

uch  as  impaired  cognitive  functions  and  delirium,  and  pro-
ides  early  mobilization,  rehabilitation  of  the  extremity  and

 more  rapid  recovery.  It  has  been  reported  that  the  risk
f  developing  delirium  is  nine  times  higher  among  hip  frac-
ure  patients  in  whom  adequate  pain  management  cannot
e  achieved.7

Combined  multimodal  methods,  in  which  opioids,
aracetamol,  NSAIDs,  and  peripheral  regional  anesthesia
echniques  are  used,  are  preferred  in  postoperative  pain
anagement  of  hip  fractures.  However,  pain  management  in

eriatric  patients  is  complicated  by  comorbidities,  changed
harmacodynamics,  and  physiological  changes  in  end-organ
unctions.8 Due  to  renal  toxicity,  coagulation  disorders,  and
astrointestinal  side  effects,  NSAIDs  are  not  preferred  in
eriatric  patients.  Opioids  do  not  reduce  dynamic  pain  and
ave  side  effects  such  as  respiratory  depression,  sedation,
ausea,  and  vomiting.  Therefore,  peripheral  regional  meth-
ds  performed  by  ultrasonography  (USG)  can  be  employed
o  reduce  the  required  opioid  dose.

Fascia  Iliaca  Block  (FIB),  which  is  widely  used  for  postop-
rative  analgesia  in  hip  surgery,  is  a  nerve  block  technique
ith  proven  efficacy.  Hebbard  et  al.  performed  this  block
ver  the  inguinal  ligament  and  thus  created  a  new  tech-
ique:  Supra-Inguinal  Fascia  Iliaca  Block  (SIFIB).9 Additional
tudies  have  revealed  that  this  block  is  more  effective  than
he  classical  (infra-inguinal)  fascia  iliaca  block.10

Although  the  use  of  SIFIB  in  hip  surgery  has  recently
ncreased,  to  the  best  of  our  knowledge,  patients  with  an
dvanced  age  with  high  ASA  (American  Society  of  Anesthesi-
logists)  physical  status  scores  have  not  been  studied.  In  this
etrospective  study,  our  aim  was  to  investigate  the  effec-
iveness  of  SIFIB  in  older-old  patients.

ethods

his  retrospective  study  was  approved  by  the  Institutional
eview  Board  of  Baskent  University  (Project  no:  KA  21/29)
nd  was  funded  by  the  Baskent  University  Research  Fund.
atients  who  underwent  surgery  and  were  followed  up  due
o  femur  fracture  at  Baskent  University  Adana  Dr.  Turgut
oyan  Practice  and  Research  Center  between  January  2019
nd  January  2021  were  included  in  this  study.  Information
egarding  the  patients  was  retrieved  from  the  preoperative

nd  intraoperative  anesthesia  record  forms,  patient  files  and
he  NUCLEUS  electronic  medical  information  system  (Monad
oftware,  Ankara,  Turkey).  Data  collection  and  analysis  were
erformed  between  January  and  February  2021.
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Patients  over  80  years  of  age  with  ASA  physical  status
II  and  IV  who  refused  other  types  of  anesthesia  or  had  a
ontraindication  for  neuroaxial  anesthesia  underwent  gen-
ral  anesthesia  for  femoral  nail  surgery  due  to  hip  fractures
pertrochanteric  femur  fracture)  were  evaluated  retrospec-
ively.  In  our  clinic,  if  patients  receive  general  anesthesia,

 nerve  block  is  usually  performed  as  part  of  analgesia.
atients  who  refused  a  nerve  block  were  selected  to  the  con-
rol  group.  Patients  who  had  chronic  pain  for  any  reason  and
ad  chronic  opioid  use,  patients  who  had  undergone  neurax-
al  anesthesia,  had  liver  and  kidney  failure,  had  a  BMI  >  35,
atients  with  multiple  fractures,  patients  who  were  allergic
o  the  drugs  used  in  this  study,  and  those  who  had  dementia
r  other  cognitive  problems  were  excluded.

After  the  patients  were  taken  to  the  operating  room,
tandard  anesthesia  monitoring  was  performed  with  elec-
rocardiography,  pulse  oximetry,  and  noninvasive  blood
ressure  monitoring.  Anesthesia  was  induced  with  propo-
ol  (0.5  to  2  mg.kg-1) or  thiopental  sodium  (2  to  5  mg.kg-1),
ocuronium  bromide  (0.5  mg.kg-1),  and  fentanyl  (0.5  to  1
cg.  kg-1).  Sevoflurane  at  1%  to  2%  concentration  in  a  50%

2O/O2 mixture  was  used  for  maintenance.  We  classified  the
atients  into  groups  according  to  the  presence  of  SIFIB  due
o  refusal  or  acceptance  of  the  nerve  block.  After  endo-
racheal  intubation,  among  the  patients  who  planned  to
ndergo  SIFIB,  the  anterior  superior  iliac  spine  was  identified
y  a  high-frequency  linear  probe  (SonoSite  SLAx  [6---13  MHz];
UJIFILM  Sonosite,  Inc.,  Bothell,  WA,  USA)  over  the  inguinal
igament  in  the  parasagittal  plane,  following  appropriate
isinfection  and  draping  of  the  patient  in  the  supine  posi-
ion.  Then,  the  probe  was  moved  medially,  and  the  internal
blique  muscle  in  the  cranial  direction,  the  sartorius  muscle
n  the  caudal  direction,  the  bow-tie  shape  formed  by  these
uscles,  the  underlying  iliacus  muscle,  and  the  fascia  ili-

ca  surrounding  it  were  visualized.11 An  80-mm  peripheral
erve  block  needle  was  inserted  from  the  caudal  side,  and
he  iliac  fascia  was  passed.  After  identification  of  the  correct
rea  following  2  to  3  mL  of  hydrodissection,  40  mL  of  0.25%
upivacaine  was  injected.  The  surgery  was  completed,
nd  1  g  of  paracetamol  was  administered  intravenously  to
ll  patients  during  the  closure  phase.  The  neuromuscular
lock  was  antagonized  with  0.05  mg.kg-1 neostigmine  and
.015  mg.kg-1 atropine,  and  the  patients  were  extubated.

Patients  were  observed  for  1  hour  in  the  Postanesthe-
ia  Care  Unit  (PACU)  and  evaluated  using  a  visual  analog
cale  (VAS,  0  =  no  pain,  10  =  worst  pain)  before  being  trans-
erred  to  the  ward.  Patients  were  instructed  in  the  use  of
he  VAS  scale  and  PCA  (patient-controlled  analgesia)  device
efore  the  surgery.  Fentanyl  (10  mcg)  was  administered  to
he  patients  with  a  VAS  score  >  4.  Fentanyl  PCA  was  admin-
stered  to  all  patients  (no  background  infusion,  0.2  mcg.kg-1

olus  dose,  10-min  lockout  interval,  4  mcg.  kg-1 4-hour  limit
ose).  When  the  patients’  pain  could  not  be  controlled  with
he  PCA  under  ward  conditions,  50  mg  of  intravenous  tra-
adol  was  used  as  an  additional  analgesic.  The  total  opioid

onsumption  was  calculated  by  adding  the  equivalent  dose
f  tramadol12 (tramadol  50  mg  =  fentanyl  50  mcg)  that  was
sed  as  an  additional  analgesic  to  the  value  obtained  from

he  PCA  administration  of  fentanyl.

In  addition  to  the  demographic  data  of  the  patients,
ostoperative  24-hour  fentanyl  consumption,  which  is  the
rimary  outcome  of  this  study,  and  the  VAS  scores  at  rest  and
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Figure  1  S

uring  movement  at  the  1st,  3rd,  6th,  12th and  24th hours,  as
econdary  outcomes,  were  recorded.  Data  were  collected
y  our  anesthesia  technicians  out  of  the  study  team.  If  the
atient’s  record  was  missing  data  essential  for  the  study,
hose  patients  were  excluded  from  the  data  analysis.

In  addition,  the  duration  of  surgery,  analgesic  method-
elated  nausea-vomiting  (absence/presence  within  24  hours
ollowing  the  procedure),  pruritus  (acute  itching  after  opioid
dministration  without  skin  lesions),  respiratory  depression
defined  as  SpO2<  90  when  the  patients  were  breathing  room
ir),  urinary  retention  (sudden  inability  to  micturate  during
he  study  period),  hematoma  at  the  injection  site  for  the
erve  block,  length  of  hospital  stay,  and  adverse  effects  such
s  infection  and  systemic  local  anesthetic  toxicity,  were  also
nvestigated.
tatistical  analyses

PSS  26.0  (SPSS  Inc.,  IBM  Corp.  Released  2019.  IBM  SPSS
tatistics  for  Windows,  Version  26.0.  Armonk,  NY:  IBM

g
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 flow  chart.

orp)  was  used  for  statistical  analysis.  Categorical  varia-
les  are  shown  as  numbers,  whereas  numerical  variables
re  shown  as  the  mean  and  standard  deviation  (as  median
nd  minimum-maximum  when  required).  The  Chi-Square
est  was  used  for  a  comparison  of  the  categorical  varia-
les  between  groups.  When  comparing  numerical  variables
etween  groups,  normality  was  assessed.  If  the  data  did  not
ave  a  normal  distribution,  the  Mann-Whitney  U  test  was
sed;  otherwise,  Student’s  t-test  was  used;  p-values  less
han  0.05  were  considered  significant.

esults

inety-four  patients  over  80  years  of  age  who  underwent
urgery  due  to  pertrochanteric  femur  fracture  were  evalu-
ted  retrospectively.  A  total  of  four  patients  (one  in  the  SIFIB

roup  and  three  in  the  control  group)  had  to  be  excluded
rom  the  study  due  to  delirium  in  the  PACU.  Eventually,  53
atients  were  excluded  from  the  study.  Twenty-two  patients
n  the  SIFIB  group  and  19  patients  in  the  control  group  were

3
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Table  1  Demographic  variables  of  the  patients.

Supra-inguinal  fascia
iliaca  block  Group
(n =  22)

Control  Group  (n  =  19)  p

Age  (years) 85.31  ±  4.53 86.10  ±  3.60 0.48
ASA (III/IV),  n  15/7  13/6  0.98
Weight, mean  ±  SD  (kg)  72.54  ±  13.41  72.47  ±  9.29  0.32
Height, mean  ±  SD  (cm)  163.77  ±  8.40  165.63  ±  7.02  0.50
Comorbidities,  n >

0.05Diabetes  mellitus  12  12
Cardiac  disease  20  17
Lung disease  5  8
Kidney disease 9  7
Cerebrovascular  event  5  3

Sex (F/M),  n  13/9  12/7  0.79
Duration of  surgery,  mean  ±  SD  (min)  75.45  ±  19.45  81.05  ±  16.88  0.39
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Length of  hospital  stay,  median  (range)(days)  5  (2---7

nally  evaluated  (Fig.  1).  The  patients’  demographic  data,
omorbidities,  duration  of  surgeries,  and  length  of  hospital
tay  were  similar  (Table  1).

An  additional  analgesic  was  used  once  each  in  two
atients  in  the  control  group.  The  total  postoperative  24-
our  opioid  consumption  was  found  to  be  significantly  lower
n  the  SIBIF  group  than  in  the  control  group  (74.54  ±  21.09  mg
s.  155.78  ±  33.55  mg;  p  <  0.001)  (Fig.  2).

In  the  evaluation  of  the  VAS  scores  at  rest,  a  significant
eduction  was  observed  at  the  1st,  3rd,  and  6th postoperative
ours  in  the  SIFIB  group  in  comparison  to  the  control  group
p  <  0.001)  (Fig.  3).  No  significant  reduction  was  observed  at
he  12th and  24th hours  postoperatively.

In  the  evaluation  of  the  VAS  scores  during  movement,  a
ignificant  reduction  was  detected  at  the  1st,  3rd, and  6th

ostoperative  hours  in  the  SIFIB  group  in  comparison  to  the
ontrol  group  (p  <  0.001  for  the  1st and  3rd hours,  p  =  0.02  for
he  6th hour)  (Fig.  4).  There  was  no  significant  reduction  in
he  pain  scores  at  the  12th and  24th hours  postoperatively.

Regarding  the  side  effects  related  to  opioid  use,  there
as  no  difference  between  the  groups  in  terms  of  nausea-
omiting,  pruritus,  or  urinary  retention  (p  >  0.05)  (Table  2).
here  was  a  significant  difference  between  the  groups

n  terms  of  respiratory  depression.  While  no  respiratory
epression  was  observed  in  any  patient  in  the  SIFIB  group,
ve  patients  required  oxygen  support  due  to  respiratory
epression  in  the  control  group  (p  =  0.01)  (Table  2).

No  complications,  such  as  systemic  local  anesthetic  toxi-
ity,  infection,  or  hematoma  at  the  injection  site  related  to
he  nerve  block  were  observed  in  any  of  the  patients.

iscussion

e  found  that  the  application  of  SIFIB  in  patients  over  the
ge  of  80  years  with  pertrochanteric  femur  fracture  had
educed  opioid  consumption  in  the  first  24  hours  by  48%  com-

ared  to  patients  who  were  given  PCA  alone.  In  addition,
e  found  that  the  VAS  scores  at  rest  and  during  movement
uring  the  first  six  hours  postoperatively  were  significantly
ower  in  the  SIFIB  group  than  in  the  control  group.

s
b
b
e
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5  (2---7)  0.83

Postoperative  pain  and  loss  of  function  due  to  pain
ignificantly  affect  clinical  outcomes,  complications,  and
ortality.  This  is  of  greater  importance  in  older-old  patients.

n  the  guidelines  published  by  the  National  Institute  for
ealth  Clinical  Excellence  for  hip  fracture,  paracetamol
dministration  every  six  hours,  opioid  administration  if  the
atient’s  condition  is  suitable,  and  peripheral  nerve  block  in
he  presence  of  trained  staff  is  recommended.  However,  the
se  of  NSAIDs  is  not  recommended.13 Similarly,  FIB  is  recom-
ended  as  a  part  of  multimodal  analgesia  within  the  ERAS

enhanced  recovery  after  surgery)  protocol  in  hip  fracture
atients.14

Peripheral  nerve  blocks  alleviate  postoperative  pain  by
roviding  analgesia  specific  to  the  operation  site  and  pre-
enting  complications  and  limitations  created  by  central
euraxial  blocks.  Peripheral  nerve  blocks  can  be  used  as  a
art  of  light  general  anesthesia  in  cases  of  anticoagulant
se  where  central  neuraxial  blocks  are  contraindicated  and
n  cases  where  severe  hypotension  caused  by  a  spinal  block
ould  create  problems  in  very  old  patients  with  a  high  ASA
hysical  status  score.  Nerve  blocks  can  also  reduce  the  need
or  opioids  without  causing  hemodynamic  instability.15

Fascia  iliaca  block  is  an  effective  and  safe  block  used
n  pain  management  after  hip  and  femur  fracture  surgery.8

his  easily  applicable  technique  can  be  considered  an  ante-
ior  approach  to  the  lumbar  plexus.  SIFIB  has  a  lower  risk
f  nerve  damage  than  the  classical  infra-inguinal  method
ue  to  its  distance  from  the  femoral  nerve.  In  addition,
he  close  course  of  the  nerves  in  the  fascial  plane  over
he  inguinal  ligament  makes  the  block  more  effective  when
erformed  supra-inguinally.9 In  our  study,  we  applied  the
ongitudinal  supra-inguinal  method  used  by  Desmet  et  al.11

nd,  consistent  with  their  findings,  observed  a  48%  reduc-
ion  in  opioid  consumption  within  the  first  24  hours.  While
esmet  et  al.  reported  a  significant  reduction  in  VAS  scores
ithin  the  first  4  postoperative  hours  using  a  40  mL  dose  of
.5%  ropivacaine,  we  achieved  a  significant  reduction  in  VAS

cores  within  the  first  6  hours  using  a  40-mL  dose  of  0.25%
upivacaine  in  our  study.  This  difference  can  be  explained
y  the  fact  that  the  mean  age  of  the  patients  in  Desmet
t  al.’s  study  was  60  years,  whereas  the  average  age  of  the
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Figure  2  Opioid  consumption  (mgr)  within  24  hours  (*p  <  0.001).

Figure  3  Postoperative  pain  scores  at  rest  at  various  time  points.  Data  are  expressed  as  means.  VAS,  Visual  Analogue  Scale
(*p <  0.001).
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igure  4  Postoperative  pain  scores  with  movement  at  vario
cale (*p  <  0.001,  ß  p  =  0.02).

atients  in  our  study  was  85.  With  increasing  age,  loss  of
yelin  in  neural  tissues  and  loss  of  mucopolysaccharide  in

erineural  tissues  changes  the  response  of  peripheral  nerves
o  local  anesthetics,  causing  greater  exposure  of  neural  tis-
ue  to  local  anesthesia.16 This  may  be  the  reason  for  the
onger  sensory  block  time  and  lower  VAS  scores  in  our  study.

t
t
t
s

71
e  points.  Data  are  expressed  as  means.VAS,  Visual  Analogue

lthough  the  VAS  scores  both  at  rest  and  during  movement
p  to  the  6th hour  in  our  study  were  significantly  lower  than

hose  of  the  control  group,  the  dynamic  pain  scores  started
o  increase  as  the  nerve  block  started  to  lose  its  effect  at
he  6th hour,  and  VAS  scores  at  the  12th and  24th hours  were
imilar  between  the  groups  due  to  higher  fentanyl  consump-
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Table  2  Comparison  of  the  opioid-related  side  effects  between  the  groups.

Supra-inguinal  fascia
iliaca  block  Group
(n =  22)

Control  Group  (n  =  19)  pa

Nausea/vomiting  3  5  0.31
Respiratory  depression  0  5  0.01
Urinary retention  1  2  0.46
Pruritus 1  3  0.23
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a Significant p-values are written in bold.

ion  in  the  control  group.  Desmet  et  al.  reported  that  when
he  block  was  performed  longitudinally  and  supra-inguinally,
he  obturator  nerve,  which  has  an  important  role  in  hip
nd  femur  innervation,  was  involved  more  frequently,  thus
ncreasing  the  success  of  the  block.11

There  are  other  studies  in  the  literature  showing  that
IFIB,  in  line  with  our  results,  reduces  opioid  consumption.
umar  et  al.  compared  SIFIB  to  the  classical  infra-inguinal
echnique  in  hip  fractures  and  found  a  significant  decrease
n  VAS  scores  in  the  first  6  hours  in  the  supra-inguinal  block
roup.10 The  authors  also  reported  that  VAS  scores  were
imilar  at  the  12th and  24th hours  and  that  total  opioid  con-
umption  was  much  lower  in  the  supra-inguinal  fascia  iliaca
roup.  In  another  hip  surgery  study  in  which  the  control
roup  was  compared  with  the  SIFIB  group,  both  VAS  scores
nd  opioid  consumption  within  the  first  48  hours  were  found
o  be  significantly  lower  in  the  fascia  block  group.17 In  addi-
ion,  the  authors  concluded  that  SIFIB  accelerated  recovery
rom  general  anesthesia  by  reducing  the  extubation  time  and
he  time  spent  in  the  PACU.  The  authors  also  commented
hat  SIFIB  combined  with  general  anesthesia  might  be  more
ppropriate  as  an  anesthetic  method  in  geriatric  patients
ith  a  poor  basal  status.  In  contrast,  in  Shariat  et  al.’s

tudy,  the  researchers  performed  FIB  for  hip  surgery,  and
here  was  no  difference  in  the  24-hour  opioid  consumption
nd  pain  intensity  in  comparison  to  the  sham  group.18 How-
ver,  in  that  study,  the  authors  used  a  30  mL  dose  of  0.5%
opivacaine,  and  the  infra-inguinal  technique  was  employed
n  the  transverse  plane.  Performing  the  block  in  the  trans-
erse  plane  may  have  limited  the  cranial  spread  of  the  local
nesthetic,  and  30  mL  of  local  anesthetic  solution  may  have
een  insufficient.  This  study  showed  that  infra-inguinal  FIB
erformed  in  the  transverse  plane  is  not  a  favorable  method.

In  another  study  comparing  SIFIB  with  periarticular
nfiltration,  VAS  scores,  postoperative  opioid  need,  and  dis-
harge  times  were  found  to  be  similar.19 However,  in  that
tudy,  a  60  mL  dose  of  0.5%  ropivacaine  was  used.  Although
his  volume  was  considered  safe  by  the  authors,  Local
nesthetic  Systemic  Toxicity  (LAST)  is  a  serious  complica-
ion  that  should  be  kept  in  mind  during  peripheral  nerve
lock  applications.  In  geriatric  patients  specifically,  due  to
heir  decreased  pharmacodynamics  and  organ  functions,  the
learance  rate  of  local  anesthetics  decreases,  and  the  risk
f  drug  accumulation  increases  at  higher  doses.  Therefore,
he  geriatric  patient  population  is  a  very  sensitive  group

20
n  terms  of  LAST. Helayel  et  al.  reported  that  the  aver-
ge  local  anesthetic  volume  required  to  create  a  sufficient
IB  was  36  mL.21 Since  FIB  is  a  compartment  block  that
oes  not  directly  target  the  nerves  and  since  our  patients

m
t
f
h

71
ere  ‘‘older-old’’,  we  used  40  mL  of  local  anesthetic  at  a
oncentration  of  0.25%,  as  has  been  used  in  many  studies.
n  addition,  real-time  USG  guidance  increased  the  success
f  the  block  by  ensuring  the  proximal  spread  of  the  local
nesthetic,  reducing  the  application  time  of  the  block,  and
reventing  undesired  vascular  punctures.

In  another  study,  in  which  the  SIFIB  applied  for  postoper-
tive  analgesia  in  hip  surgery  was  compared  with  lumbar
lexus  block,  no  difference  was  found  between  the  two
roups  in  terms  of  cumulative  morphine  consumption,  VAS
cores  or  side  effects.22 However,  a more  intense  sensory
lock  and  a  shorter  length  of  hospital  stay  were  achieved
ith  SIFIB.  In  our  study,  there  was  no  significant  difference
etween  the  two  groups  regarding  the  length  of  hospital
tay.  This  may  be  due  to  our  patients’  age  and  high  ASA
hysical  status  scores.  Consistent  with  the  findings  of  our
tudy,  Kastanis  et  al.  investigated  the  effect  of  the  ASA
hysical  status  in  hip  fracture  patients  and  reported  that
SA  III  and  IV  patients  received  longer  periods  of  medical
are,  and  therefore,  their  length  of  hospital  stay  increased
roportionally.23

Nausea-vomiting,  sedation,  urinary  retention,  pruritus,
nd  respiratory  depression  are  common  side  effects  asso-
iated  with  opioid  use.  In  our  study,  while  there  was  no
ifference  between  the  groups  in  terms  of  nausea-vomiting,
rinary  retention,  or  pruritus,  five  patients  in  the  control
roup  had  respiratory  depression  that  responded  to  oxygen
sing  a  face  mask.  We  believe  that  this  situation  is  related  to
he  advanced  age  of  our  patients.  Although  low  anesthetic
rug  doses  were  used  in  our  study,  it  was  based  on  intu-
ated  patients  in  terms  of  anesthesia  techniques.  However,
ip  fractures  performed  with  deep  sedation  plus  a  fascia  ili-
ca  block  without  any  airway  intervention  have  also  been
eported  in  the  literature.24

Our  study  had  some  limitations.  The  retrospective  design
f  our  study,  the  small  number  of  patients,  the  fact  that
atient  satisfaction  was  not  evaluated,  and  the  lack  of  eval-
ation  of  the  motor  and  sensory  innervation  area  of  each
erve  we  thought  could  be  affected  by  the  fascia  iliaca
lock  are  major  drawbacks.  Due  to  small  sample  size,  mul-
ivariable  regression  analyses  or  other  advanced  statistical
nalyses  could  not  be  performed  to  determine  the  poten-
ial  confounders  and  effect  modifiers.  This  may  also  be
ddressed  as  bias  since  we  accepted  all  performed  SIFIBs
s  successful  from  the  start,  and  patients  in  the  SIFIB  group

ay  have  stated  more  positive  data  about  their  VAS  scores

o  please  their  physicians.  Although  we  did  not  find  a  dif-
erence  between  the  two  groups  regarding  the  length  of
ospital  stay,  prospective  studies  with  a  large  number  of
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cia iliaca block associated only with deep sedation in high-risk
patients, taking P2Y12 receptor inhibitors, for intramedullary
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atients  may  reveal  an  effect  of  the  block  on  the  length
f  hospital  stay  and  hospital  costs.  In  addition,  although  we
erformed  a  single-dose  block,  the  effect  of  continuous  infu-
ion  techniques  with  catheters  on  early  mobilization  and  on
oint  rehabilitation  and  limb  function  in  the  long  term  should
e  a  subject  of  future  studies.

onclusions

n  conclusion,  the  SIFIB  technique  has  a  significant  opioid-
paring  effect  and  thus  reduces  opioid-related  side  effects
n  the  first  24  hours  after  hip  fracture  surgery  in  older-old
atients.  This  technique  may  also  be  an  important  part  of
ultimodal  analgesia  in  patients  with  high  ASA  scores  where

pioid  avoidance  is  especially  important.

unding

his  study  was  supported  by  the  Baskent  University  Research
und.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

ppendix A. Supplementary data

upplementary  material  related  to  this  article  can  be  found,
n  the  online  version,  at  doi:https://doi.org/10.1016/j.
jane.2021.08.008.

eferences

1. Wan HY, Li SY, Ji W,  Yu B, Jiang N. Fascia iliaca compartment
block for perioperative pain management of geriatric patients
with hip fractures: a systematic review of randomized con-
trolled trials. Pain Res Manag. 2020;2020:8503963.

2. Scott JC. Osteoporosis and hip fractures. Rheum Dis Clin North
Am. 1990;16:717---40.

3. Marks R. Hip fracture epidemiological trends, outcomes, and
risk factors, 1970-2009. Int J Gen Med. 2010;3:1---17.

4. Barceló M, Torres O, Ruiz D, Casademont J. Hip fractures
in people older than 95 years: are patients without age-
associated illnesses different? J Gerontol - Ser A Biol Sci Med
Sci. 2018;73:1424---8.

5. Colais P, Di Martino M, Fusco D, Perucci CA, Davoli M. The effect
of early surgery after hip fracture on 1-year mortality. BMC
Geriatr. 2015;15:141.

6. Mak JCS, Cameron ID, March LM. Evidence-based guidelines for
the management of hip fractures in older persons: An update.
Med J Aust. 2010;192:37---41.

7. Morrison RS, Magaziner J, Gilbert M, et al. Relationship between
pain and opioid analgesics on the development of delirium

following hip fracture. J Gerontol - A Biol Sci Med Sci.
2003;58:76---81.

8. Thompson J, Long M, Rogers E, et al. Fascia iliaca block
decreases hip fracture postoperative opioid consumption: a

71
logy  2023;73(6):711---717

prospective randomized controlled trial. J Orthop Trauma.
2020;34:49---54.

9. Hebbard P, Ivanusic J, Sha S. Ultrasound-guided supra-inguinal
fascia iliaca block: a cadaveric evaluation of a novel approach.
Anaesthesia. 2011;66:300---5.

0. Kumar K, Pandey RK, Bhalla AP, et al. Comparison of con-
ventional infrainguinal versus modified proximal suprainguinal
approach of Fascia Iliaca Compartment Block for postoperative
analgesia in Total Hip Arthroplasty. A prospective randomized
study. Acta Anaesthesiol Belg. 2015;66:95---100.

1. Desmet M, Vermeylen K, Van Herreweghe I, et al. A longitu-
dinal supra-inguinal fascia iliaca compartment block reduces
morphine consumption after total hip arthroplasty. Reg Anesth
Pain Med. 2017;42:327---33.

2. Grond S, Sablotzki A. Clinical pharmacology of tramadol. Clin
Pharmacokinet. 2004;43:879---923.

3. Overview | Hip fracture: management | Guidance | NICE.
https://www.nice.org.uk/guidance/cg124.

4. Soffin EM, Gibbons MM, Wick EC, Kates SL, Cannesson M, Scott
MJ, et al. Evidence Review Conducted for the Agency for Health-
care Research and Quality Safety Program for Improving Surgical
Care and Recovery: Focus on Anesthesiology for Hip Fracture
Surgery. Anesth Analg. 2019;128:1107---17.

5. Lin C, Darling C, Tsui BCH. Practical regional anesthesia guide
for elderly patients. Drugs Aging. 2019;34:213---34.

6. Tsui BCH, Wagner A, Finucane B. Regional anaesthesia in the
elderly: a clinical guide. Drugs Aging. 2004;21:895---910.

7. Wang Y, Liu Y, Ni H, et al. Suprainguinal fascia iliaca
block accelerates general anesthesia recovery and relieves
postoperative pain in elderly patients after total hip
arthroplasty: a retrospective study. Research Square. 2020,
http://dx.doi.org/10.21203/rs.3.rs-60108/v1.

8. Shariat AN, Hadzic A, Xu D, et al. Fascia lliaca block for
analgesia after hip arthroplasty: A randomized double-blind,
placebo-controlled trial. Reg Anesth Pain Med. 2013;38:201---5.

9. Gasanova I, Alexander JC, Estrera K, et al. Ultrasound-guided
suprainguinal fascia iliaca compartment block versus peri-
articular infiltration for pain management after total hip
arthroplasty: a randomized controlled trial. Reg Anesth Pain
Med. 2019;44:206---11.

0. El-Boghdadly K, Pawa A, Chin KJ. Local anesthetic systemic tox-
icity: current perspectives. Local Reg Anesth. 2018;11:35---44.

1. Helayel PE, Lobo G, Vergara R, Da Conceição DB, De Oliveira
Filho GR. Effective volume of local anesthetics for fascia
iliac compartment block: A double-blind, comparative study
between 0.5% ropivacaine and 0.5% bupivacaine. Rev Bras
Anestesiol. 2006;56:454---60.

2. Bravo D, Layera S, Aliste J, et al. Lumbar plexus block
versus suprainguinal fascia iliaca block for total hip arthro-
plasty: A single-blinded, randomized trial. J Clin Anesth.
2020;66:109907.

3. Kastanis G, Topalidou A, Alpantaki K, Rosiadis M, Balalis K.
Is the ASA Score in Geriatric Hip Fractures a Predictive Fac-
tor for Complications and Readmission? Scientifica (Cairo).
2016;2016:7096245.

4. Almeida CR, Francisco EM, Pinho-Oliveira V, Assunção JP. Fas-
femoral fixation in intertrochanteric hip fracture: a series of 3
cases. J Clin Anesth. 2016;35:339---45.

7

https://doi.org/10.1016/j.bjane.2021.08.008
https://doi.org/10.1016/j.bjane.2021.08.008
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0005
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0010
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0015
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0020
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0025
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0030
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0035
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0040
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0045
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0050
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0055
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0060
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0065
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0070
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0075
dx.doi.org/10.21203/rs.3.rs-60108/v1
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0085
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0090
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0095
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0100
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0105
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0110
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115
http://refhub.elsevier.com/S0104-0014(21)00336-5/sbref0115

	Supra-inguinal fascia iliaca block in older-old patients for hip fractures: a retrospective study
	Introduction
	Methods
	Statistical analyses

	Results
	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Appendix A Supplementary data
	References


