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Abstract
Background:  Perioperative  myocardial  ischemia  is  common  among  patients  undergoing  hip  frac-
ture surgery.  Our  aim  is  to  evaluate  the  efficacy  of  perioperative  continuous  lumbar  plexus  block
in reducing  the  risk  of  cardiac  ischemic  events  of  elderly  patients  undergoing  surgery  for  hip
fractures, expressed  as  a  reduction  of  ischemic  events  per  subject.
Methods:  Patients  older  than  60  years,  ASA  II---III,  with  risk  factors  for  or  known  coronary
artery disease  were  enrolled  in  this  randomized  controlled  study.  Patients  were  randomized
to conventional  analgesia  using  opioid  intravenous  patient-controlled  analgesia  or  continuous
lumbar plexus  block  analgesia,  both  started  preoperatively  and  maintained  until  postoperative
day three.  Continuous  electrocardiogram  monitoring  with  ST  segment  analysis  was  recorded.
Serial cardiac  enzymes  and  pain  scores  were  registered  during  the  entire  period.  We  measured
the incidence  of  ischemic  events  per  subject  registered  by  a  continuous  ST-segment  Holter
monitoring.
Results: Thirty-one  patients  (intravenous  patient-controlled  analgesia  14,  lumbar  plexus  17)
were enrolled.  There  were  no  major  cardiac  events  during  the  observation  period.  The  number
of ischemic  events  recorded  by  subject  during  the  observation  period  was  6  in  the  lumbar
plexus group  and  3  in  the  intravenous  patient-controlled  analgesia  group.  This  difference  was
(p  =  0.618).  There  were  no  statistically  significant  differences  in  the
ased  perioperative  troponin  values  (3  cases  in  the  lumbar  plexus
travenous  patient-controlled  analgesia  group)  or  in  terms  of  pain
not statistically  significant  

number of  cases  with  incre
group and  1  case  in  the  in

scores.
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Conclusions:  Using  continuous  perineural  analgesia,  compared  with  conventional  systemic  anal-
gesia, does  not  modify  the  incidence  of  perioperative  cardiac  ischemic  events  of  elderly  patients
with hip  fracture.
© 2018  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/).
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Bloqueio  perioperatório  do  plexo  lombar  e  isquemia  cardíaca  em  pacientes  com
fratura  de  quadril:  ensaio  clínico  randomizado

Resumo
Justificativa:  A  isquemia  miocárdica  perioperatória  é  comum  em  pacientes  submetidos  à  cirur-
gia de  fratura  de  quadril.  Nosso  objetivo  foi  avaliar  a  eficácia  do  bloqueio  perioperatório
contínuo  do  plexo  lombar  na  redução  do  risco  de  eventos  cardíacos  isquêmicos  em  pacientes
idosos submetidos  à  cirurgia  para  fraturas  de  quadril,  expresso  como  uma  redução  de  eventos
isquêmicos  por  indivíduo.
Métodos:  Pacientes  com  mais  de  60  anos  de  idade,  ASA  II---III  com  fatores  de  risco  para
ou com  doença  coronariana  conhecida  foram  incluídos  neste  estudo  controlado  e  random-
izado. Os  pacientes  foram  aleatorizados  para  analgesia  convencional  usando  analgésicos
opioides  para  administração  de  analgesia  intravenosa  controlada  pelo  paciente  (Intravenous
Patient-Controlled  Analgesia  ---  IVPCA)  ou  analgesia  contínua  com  o  bloqueio  do  Plexo  Lom-
bar (PL),  ambas  iniciadas  no  pré-operatório  e  mantidas  até  o  terceiro  dia  de  pós-operatório.
Monitorização contínua  de  ECG  com  análise  do  segmento  ST  foi  registrada.  Enzimas  cardíacas
seriadas e  escores  de  dor  foram  registrados  durante  todo  o  período.  Medimos  a  incidência  de
eventos isquêmicos  por  indivíduo  registrados  com  monitoração  contínua  do  segmento  ST  via
Holter.
Resultados: Trinta  e  um  pacientes  (IVPCA  14,  PL  17)  foram  incluídos.  Não  houve  eventos  cardía-
cos sérios  durante  o  período  de  observação.  O  número  de  eventos  isquêmicos  registrados
por sujeito  durante  o  período  de  observação  foi  de  seis  no  grupo  PL  e  três  no  grupo  IVPCA.
Essa diferença  não  foi  estatisticamente  significativa  (p  =  0,618).  Não  houve  diferenças  esta-
tisticamente  significativas  no  número  de  casos  com  aumento  dos  valores  de  troponina  no
perioperatório  (três  casos  no  grupo  LP  e  um  caso  no  grupo  IVPCA)  ou  em  termos  de  escores
de dor.
Conclusões:  O  uso  da  analgesia  perineural  contínua  comparado  ao  da  analgesia  sistêmica  con-
vencional não  modifica  a  incidência  de  eventos  isquêmicos  cardíacos  no  período  perioperatório
de pacientes  idosos  com  fratura  de  quadril.
© 2018  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

Even  under  the  best  conditions,  hip  fractures  are  associated
with  high  complication  rates.1,2 Different  interventions  have
been  implemented  to  reduce  this  risk:  fast-track  surgical
scheduling  to  facilitate  mobilization,3 antibiotic  therapy4

and  antithrombotic  prophylaxis  to  decrease  the  incidence  of
pneumonia  and  pulmonary  thromboembolism.  Perioperative
cardiac  ischemic  events,  however,  still  represent  a  problem
in  search  of  a  solution.5

From  a  pathophysiologic  standpoint,  the  hip  fracture
acts  as  an  initial  injury,  triggering  a  myriad  of  systemic

disorders,  such  as  pain  and  stress  response.  Both  may
represent  relevant  causal  factors  for  myocardial  ischemia
and  major  cardiovascular  events:  perioperative  myocardial
ischemia  occurs  in  35%  of  elderly  patients  undergoing  hip
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f
b

racture  surgery,  and  cardiovascular  events  are  sources  of
erioperative  morbidity  and  mortality  in  these  patients.6

yocardial  infarction  and  heart  failure  are  the  main  causes
f  inpatient  mortality.

Previous  studies  have  evaluated  the  use  of  periopera-
ive  continuous  epidural  analgesia  administered  right  after
dmission  in  these  patients7 demonstrating  a  significant
eduction  in  the  amount  of  cardiac  ischemic  events,  both
n  the  appearance  of  cardiovascular  complications  during
erioperative  period.

The  use  of  perioperative  analgesia  using  peripheral  nerve
locks  has  been  suggested  as  a  cost-efficient  alternative  to
anage  pain  in  these  patients.8 Continuous  lumbar  plexus

lockade  is  an  analgesic  alternative  more  localized  and  with
ewer  complications  than  the  epidural  technique,  when  used
oth  for  primary  hip  arthroplasty  and  surgery  of  fractured
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86  

atients,  offering  an  analgesia  equivalent  to  an  epidural
echnique.9

No  studies  have  addressed  the  effect  of  continuous  per-
neural  analgesia  on  the  incidence  of  adverse  cardiac  events
uring  the  perioperative  period.

The  main  objective  was  to  evaluate  the  efficacy  of  peri-
perative  continuous  lumbar  plexus  block  in  reducing  the
isk  of  cardiac  ischemic  events  of  elderly  patients  under-
oing  surgery  for  hip  fractures,  expressed  as  a  reduction  of
schemic  events  per  subject  registered  by  a  3  day  continuous
T-segment  Holter  monitoring.  As  secondary  outcomes,  we
eported  the  effect  of  the  analgesic  technique  upon  post-
perative  pain  scores,  cardiac  adverse  events  and  length  of
tay.

aterials and methods

he  study  was  approved  by  the  Institutional  Review  Board,
scuela  de  Medicina,  Pontificia  Universidad  Católica  de
hile,  and  retrospectively  registered  at  Clinical  Trials
ebsite  (ClinicalTrials.gov  identifier:  NCT01961895).  After
ritten  informed  consent,  we  enrolled  patients  older  than
0  years,  admitted  to  the  Emergency  Department  (ED)  with
he  diagnosis  of  a  traumatic  hip  fracture  with  less  than
8  h  of  evolution,  and  had  either  known  Coronary  Artery
isease  (CAD)  or  risk  factors  for  it  History  of  CAD  was
efined  as  history  of  myocardial  infarction,  stable  chronic
ngina,  or  evidence  of  CAD  (documented  by  scintigraphic,
ngiographic  or  echocardiographic  studies).  Patient  with
t  least  two  independent  predictors  of  perioperative  car-
iac  adverse  event  (age  ≥68,  body  mass  index  ≥30  kg.m−2,
ctive  congestive  heart  failure,  previous  cardiac  interven-
ion,  cerebrovascular  disease,  and  hypertension)10 were
ncluded  in  our  study.

We  excluded  patients  receiving  orthopedic  treatment,
vidence  of  cognitive  deterioration,  dementia  or  delirium,
atients  with  non-sinus  rhythm  or  conduction  abnor-
alities  (complete  left-  or  right-bundle  branch  blocks,

trio-ventricular  blocks)  in  the  ECG  on  admission,  patients
ith  pacemaker,  history  of  coagulopathy,  contraindication

o  regional  anesthesia  or  analgesia,  severe  renal  (creatinine
evels  >2.0  mg  /  day)  or  hepatic  dysfunction  or  known  allergy
o  any  of  the  drugs  used  in  the  study.

escription  of  the  intervention

fter  the  diagnosis  of  hip  fracture  was  made  at  the
mergency  Department  (ED),  those  patients  willing  to
articipated  were  randomly  allocated  (1:1)  using  a  table
f  computer-generated  random  numbers,  to  receive  one  of
wo  interventions:  Control  Group  (IVPCA),  were  the  patients
as  started  on  an  intravenous  morphine  Patient-Controlled
nalgesia  (PCA),  programmed  with  no  basal  infusion,  1  mg
emand  bolus,  and  8-min  bolus  lockout  interval;  Lumbar
lexus  Group  (LP),  were  patients  received  a  continuous
umbar  plexus  blocks  using  electrical  stimulation  tech-
ique  according  to  Capdevila  et  al.11 A  18  gauge  insulated

uohy  needle  (B.  Braun  Medical,  Bethlehem,  Pennsylvania)
onnected  to  a  nerve  stimulator  (Stimuplex  Dig;  B.  Braun
edical)  was  advanced  until  obtaining  quadriceps  contrac-

ion  with  a  current  output  of  0.5  mA,  at  2  Hz  frequency  and  a

m
(
m
o

F.R.  Altermatt  et  al.

ulse  width  of  0.1  ms.  Twenty  mL  of  bupivacaine  0.1%  were
dministered  in  incremental  doses  through  the  needle.

 20G  perineural  catheter  was  caudally  advanced  4  cm
eyond  the  needle  tip.  Successful  blockade  was  defined
s  loss  of  sensitivity  to  cold  and  pinprick  in  the  cutaneous
istribution  of  the  femoral  nerve  within  20  min  post  bolus
njection.  Posteriorly,  a  continuous  infusion  of  bupivacaine
.1%  was  started  using  a  PCA  pump,  programmed  with  a
ontinuous  infusion  at  8  mL.h−1,  5  mL  demand  bolus  and

 30  min  bolus  lockout  time.  All  patients  were  instructed
o  use  their  respective  PCA  system  to  achieve  an  intensity
f  pain  under  3  in  a  numeric  rate  score  (NRS,  0  =  no  pain,
0  =  worst  possible  pain).  Additionally,  all  patients  received
ntravenous  NSAIDs  (ketorolac,  0.5  mg.kg−1 q8  h),  and  oral
cetaminophen  (500  mg  q6  h).

On  admission  to  the  ED,  a  complete  history  and  physi-
al  exam  was  performed,  followed  by  an  electrocardiogram
ECG)  and  plasma  Troponin  I  (TnI).  At  the  time  of  ran-
omization,  a  continuous  12  lead  Holter  monitor  (NorthEast
onitoring

®
,  Boston,  USA)  was  initiated,  and  continued  until

he  third  postoperative  day.  The  information  was  stored  in
igital  format  (flashcard)  and  further  analyzed  using  the
olter  5.0  software  (NorthEast  Monitoring

®
,  Boston,  USA)

hich  performed  an  evaluation  of  the  12  lead  ECG  every
0  s  throughout  the  entire  period  in  which  the  patient  was
onitored.  The  time  of  each  ischemic  episode,  its  number

nd  duration  during  the  ECG  monitoring  was  registered.  A
ardiologist,  blind  to  group  allocation  and  clinical  condition
f  the  patient,  performed  all  the  ECG  analyses.

Serial  ECGs  and  troponin  levels  were  performed  daily
ntil  the  third  postoperative  day,  or  more  frequently,
epending  on  the  suspicion  of  myocardial  ischemia.

All  cardiovascular  medications  were  continued  until  the
ay  of  the  surgery.  All  patients  entered  an  early  surgi-
al  Management  Protocol  including  geriatric  assessment  and
apid  optimization  of  fitness  for  surgery.5

In  order  to  perform  the  surgical  procedure,  all  patients
eceived  spinal  anesthesia  with  15  mg  of  isobaric  0.5%
upivacaine  and  standardized  sedation  with  propofol  in
ontinuous  infusion.  If  hypotension  occurred  (defined  as  a
0%  decrease  from  baseline),  lactated  Ringer’s  solution  and
henylephrine  IV  bolus  were  given.  After  surgery,  all  patients
ere  transferred  to  the  Post-Anesthesia  Care  Unit  (PACU).

The  analysis  of  ST-segment  was  evaluated  a  posteriori,  by
 cardiologist  blind  to  the  study  group.  Criteria  for  myocar-
ial  ischemia  in  the  ST-segment  Holter  were  divided  into:
ajor  criteria,  any  ST  segment  depression  greater  than

.1  mV  in  two  or  more  continuous  leads  persisting  for  at  least
 minute  or  any  ST  segment  up  sloping  greater  than  0.2  mV
n  two  or  more  contiguous  leads  persisting  for  at  least  a
inute;  and  minor  criteria,  appearance  of  polymorphic  ven-

ricular  arrhythmias,  premature  polymorphous  ventricular
omplex  or  transient  ventricular  conduction  delays.

tatistical  analysis

ased  on  the  study  by  Scheinin  et  al.,7 who  reported  a

ean  count  of  4.7  ischemic  episodes  per  patient/per  day

�0 based  on  85  h  of  follow-up)  in  elderly  patients  with  trau-
atic  hip  fracture  treated  with  perioperative  parenteral

pioid  analgesia  for  pain  control,  and  assuming  that  each
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Lumbar  plexus  block  and  hip  fracture  

ischemic  event  follows  a  Poisson  distribution,  a  sample  size
of  39  person-days  of  observation  in  each  group  is  needed
for  detecting  a  minimum  difference  in  the  incidence  rate  of
30%,  with  a  power  of  90%  and  an  ˛  level  of  0.05.  We  planned
to  enroll  17  patients  per  arm  (51  person-days  of  observation)
to  allow  for  possible  dropouts.

We  tested  normality  using  the  Shapiro---Wilk  test.  The
analysis  of  the  primary  outcome  ---  ischemic  episodes  per
patient/per  day  ---  was  performed  using  Poisson  regression
with  robust  standard  errors  (similar  unconditional  mean
and  variance  of  the  outcome).  The  model  was  adjusted
for  the  number  of  Independent  Predictors  of  Cardiovascu-
lar  Adverse  Events  (IPCAE).10 We  used  unpaired  Student’s
t-test  or  Wilcoxon  rank  sum  test  for  between  group  compar-
isons,  as  appropriate.  Chi-squared  test  and  Fisher’s  exact
test  were  used  for  inferences  on  proportions.  A  two-sided
p-value  less  than  0.05  were  considered  significant.  Analyses
were  performed  using  R  statistical  programming  language,
version  3.0.3  (R:  A  language  and  environment  for  statistical
computing:  http://www.r-project.org).

Results

We  were  able  to  enroll  a  total  of  31  patients  in  a  2-year
period,  representing  42  and  51  person-days  of  observation
for  the  LP  and  IVPCA  group,  respectively.  All  received  their
assigned  study  treatment  (Fig.  1).  Both  groups  were  simi-
lar  with  respect  to  patient  characteristics,  as  it  is  shown  in
Table  1.

During  the  3-day  period  of  ST  monitoring,  a  total  of  9
ischemic  events  were  recorded,  6  in  the  LP  group  and  3  in
the  IVPCA  group  (Table  2).  No  difference  in  the  incident  rate
between  groups  was  observed,  based  on  the  adjusted  Pois-
son  regression  (p  =  0.401).  The  predicted  number  of  events
for  group  IVPCA  was  0.12  and  0.21  for  L,  holding  IPCAE  at  its
median.  Also  no  difference  was  observed  in  the  number  of
cases  with  increased  troponin  values  during  the  periopera-
tive  period:  3  cases  in  the  LP  group  and  1  case  in  the  IVPCA
group.  The  difference  of  median  and  IQR  (median  [IQR])  of
the  values  for  each  group  were  not  statistically  significant
(LP  group:  0  [0;0],  max  value:  2.15  ng.mL−1,  IVPCA  group  0
[0;0],  max  value:  0.187  ng.mL−1).

There  were  no  major  adverse  cardiac  events  (acute  heart
failure,  or  non-fatal/fatal  myocardial  infarction)  in  the  3-
day  period  of  ST  monitoring.

There  were  no  statistically  significant  differences
between  the  groups  in  terms  of  pain  scores  during  the  peri-
operative  period  (Fig.  2).

The  mean  length  of  stay  was  7.6  ±  2.6  days  in  the
group  lumbar  plexus  and  8.2  ±  3.2  days  in  the  group  IV
PCA  (p  =  0.574).  There  were  no  differences  in  the  incidence
of  adverse  events  during  the  perioperative  period  among
groups.

Discussion

Our  data  suggests  that  the  incidence  of  cardiac  ischemic

events  during  the  perioperative  period  of  elderly  patients
with  hip  fracture  is  not  modified  by  the  use  of  continuous
perineural  analgesia  through  lumbar  plexus  catheters,  com-
pared  with  conventional  systemic  intravenous  analgesia.
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Pain  caused  by  hip  fractures  has  been  associated  to
dverse  outcomes,  including  delirium  or  cardiovascular
omplications.  The  increased  sympathetic  tone  secondary  to
ain  during  the  perioperative  period  could  increase  the  risk
f  sub-endocardial  ischemia  and  therefore,  to  cause  post-
perative  cardiac  complications.12,13 Adequate  pain  control
ould  decrease  the  risk  of  cardiac  ischemia.

Previous  studies  have  reported  an  overall  incidence  of
erioperative  myocardial  ischemia  of  31%.  Most  of  these
pisodes  were  silent,  but  constitute  a  strong  predictor
f  cardiovascular  morbidity:  patients  with  perioperative
yocardial  ischemia  had  a  significantly  greater  relative  risk

o  develop  an  adverse  cardiac  event  postoperatively.14

Our  study  reported  a  29%  of  incidence  of  periopera-
ive  myocardial  ischemia,  similar  to  previous  studies.  The
ccurrence  of  myocardial  ischemia  was  not  associated  to  sig-
ificant  cardiac  complications  in  the  perioperative  period,
robably  due  to  our  small  sample  size.

A  systematic  review  and  meta-analysis  evaluating  the
ffect  of  nerve  blocks  (neuraxial  and  perineural)  in  pain
cores  during  the  perioperative  period  after  hip  fractures
as  published  by  Parker  et  al.  in  2002.15 The  study  concluded

hat  using  nerve  blocks  reduced  significantly  the  pain  experi-
nced  after  hip  fractures,  compared  with  standard  systemic
nalgesia.  The  effect  of  these  interventions  upon  other  out-
omes,  such  as  mortality  or  cardiovascular  complications,
ndicates  a general  absence  of  differences  between  nerve
locks  and  the  control  groups.  Specifically,  studies  evaluat-
ng  the  effect  of  peripheral  nerve  blocks  upon  the  risk  of  any
ardiac  complication  do  not  currently  exist.  There  are  only
wo  studies  assessing  the  effect  of  epidural  blocks  on  any
ardiac  complication.7,16 Only  one  of  them  demonstrated  a
ignificant  clinical  reduction  of  major  cardiac  complications
or  those  patients  allocated  to  receive  the  epidural  blocks.16

A  recent  systematic  review  and  meta-analysis  conducted
y  Guay  et  al.  in  201717 focused  on  the  use  of  peripheral
erves  blocks  as  perioperative  analgesia,  solely  or  as  a  sup-
lement  to  general  anesthesia  for  hip  fracture  surgery  in
he  elderly  patients.  Our  study  was  included  in  the  system-
tic  review  as  an  abstract.  The  study  demonstrated  that
eripheral  nerve  blocks  reduce  pain  on  movement  within
0  min  after  block  placement,  reduced  risk  for  pneumo-
ia,  decreased  time  to  first  mobilization  and  cost  reduction
f  the  analgesic  regimen  (even  using  just  single  shot
locks).

To the  best  of  our  knowledge,  this  is  the  first  study  evalu-
ting  the  effect  of  perioperative  analgesia  using  perineural
atheters  in  the  risk  of  cardiac  ischemia  and  major  cardio-
ascular  complications.  The  negative  results  obtained  by  our
tudy  in  terms  of  reduction  of  the  incidence  of  ischemia
hould  be  analyzed  with  caution.  One  of  the  main  differ-
nces  of  our  study  compared  with  previous  ones  is  the
act  that  the  systemic  scheme  of  analgesia  provided  con-
idered  intravenous  morphine  administered  using  a  patient
ontrolled  analgesia  (PCA)  system.  Previous  studies  evaluat-
ng  pain  scores  and  cardiovascular  complications  in  patients
ith  perioperative  epidurals  used  intramuscular  opioids
iven  q6  h.7,16 Both  studies  reported  significantly  less  pain

or  the  epidural  groups  in  the  postoperative  period.  Matot
t  al.16 found  a  statistically  significant  difference  favoring
he  epidural  group  during  the  preoperative  period  in  terms
f  dynamic  pain  scores.

http://www.r-project.org/
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Figure  1  C

Likewise,  other  authors  have  demonstrated  that  using
ingle  injection  fascia  iliaca  compartment  blocks  resulted
n  better  pain  control  after  admission  to  the  emergency
epartment,  compared  with  intramuscular  morphine.18

One  interpretation  of  this  discrepancy  is  that  the  qual-
ty  of  analgesia  could  be  better  in  our  study  using  a  PCA
cheme,  compared  with  IM  opioids.  Accordingly,  no  pain
ifferences  were  observed  associated  with  less  cardiovas-
ular  events.  In  favor  of  this  interpretation,  evidence  does
xist  demonstrating  that  analgesic  treatment  with  continu-
us  IV.  Infusion  of  sufentanil  reduces  the  pain  and  severity

19
f  ischemic  episodes  after  myocardial  re-vascularization.
Pain  control  has  always  been  an  issue  in  patients  suf-

ering  from  hip  fractures.  The  analgesic  therapy  used  in
hese  cases  is  commonly  seemed  inadequate  for  the  levels

i

i
p

rt  diagram.

f  perceived  pain,  leaving  most  of  the  patients  experi-
ncing  severe  pain.20 Using  peripheral  nerve  blockade  has
een  associated  with  reductions  not  only  in  postoperative
ain  intensity,21 but  also  in  delirium,  and  length  of  hospi-
al  stay  by  some  studies.20 The  use  of  regional  anesthetic
nd  analgesic  techniques  could  reduce  postoperative  mor-
ality.  Foss  et  al.  however  has  demonstrated  that  the  vast
ajority  of  postoperative  mortality  is  dependent  on  the
re-fracture  morbidity  and  restrictions  in  level  of  active
are.  This  potential  impact  of  anesthetic/analgesic  tech-
ique  could  be  evident  if  subgroup  analyses  are  performed

2
n  large  numbers  of  patients.
Several  studies  have  demonstrated  a  critical  role  of

nsufficient  analgesia  as  a  promoter  of  adverse  outcomes,
articularly  in  terms  of  cognitive  dysfunction.



Lumbar  plexus  block  and  hip  fracture  489

10 10

8 8

0 0

8 8120 12096 9672 7248 4840
Time (h) since interventionTime (h) since intervention

N
um

er
ic

 r
at

es
 s

co
re

 (
N

R
S

) 
- 

re
st

N
um

er
ic

 r
at

es
 s

co
re

 (
N

R
S

) 
- 

m
ov

em
en

t

IV PCALumbar plexus

4032 3224 2416 16

2 2

4 4

6 6

Figure  2  Pain  scores,  expressed  as  numeric  rate  scores  (NR

Table  1  Patients’  characteristics.

LPB  (n  =  17)  IVPCA  (n  =  14)

Age  (years)  81.8  ±  8.9  80.1  ±  12.3
Gender  (M/F)  4/13  3/11
Weight  (kg)  62.2  ±  13.5  67.4  ±  12.6
Height  (cm)  159.3  ±  10.0  161.6  ±  10.6
ASA (II/III)  13/4  10/4
Previous  myocardial

infarction,  n  (%)
1  (5.8)  2  (14.2)

Angina  pectoris,  n  (%)  1  (5.8)  1  (7.1)
History  of  CHF,  n  (%)  3  (17.6)  2  (14.3)
Hypertension,  n  (%) 15  (88.2)  13  (92.9)
Current  smoking,  n  (%)  3  (17.6)  1  (7.1)
Cholesterol

(240 mg.dL−1),  n  (%)
1  (5.8)  2  (14.2)

Diabetes  mellitus,  n  (%)  3  (17.6)  4  (28.6)

Table  2  Ischemic  events  during  the  3-day  period  of  ST
monitoring.

Day  1  Day  2  Day  3  Total  events

LP  group  2  3  1  6
IVPCA group  1  1  1  3
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analgesia  using  continuous  perineural  infusions  in  patients
No difference in the incident rate between groups was observed
(adjusted Poisson regression p = 0.401).

Undertreated  pain  and  inadequate  analgesia  appear  to  be
risk  factors  for  delirium  in  older  adults.  Opioids  per  se,  with
the  exception  of  meperidine,  do  not  cause  delirium,  and
avoiding  them  is  associated  with  a  nine-fold  risk  of  develop-

22
ing  it  among  cognitively  intact  adults.
In  our  study,  although  there  is  a  tendency  toward  a  bet-

ter  pain  control  in  the  group  receiving  regional  analgesia,
there  are  no  statistically  significant  differences  among  the

w
P
i

S)  static  and  dynamic,  during  the  perioperative  period.

roups,  resulting  in  adequate  levels  of  analgesia,  indepen-
ently  from  the  type  of  analgesia  the  patients  received.  Our
ain  aim  was  the  risk  of  cardiac  ischemia,  based  on  previ-

usly  reported  data  using  neuraxial  analgesia  compared  with
ystemic  one.  One  of  the  main  drawbacks  of  these  previous
tudies  was  the  fact  that  the  type  of  systemic  analgesia  was
uboptimal,  using  intramuscular  opioids.  Pain  evaluation  was

 secondary  outcome.  The  fact  that  we  did  not  find  any  dif-
erences  in  terms  of  pain  scores  between  the  groups  could
e  due  to  the  fact  that  the  study  is  underpowered  to  find  dif-
erences  on  that  secondary  outcome.  Cumulative  evidence
rom  most  recent  reviews  provides  consistent  evidence  that
egional  nerve  blocks  can  effectively  reduce  pain  associated
ith  hip  fracture,  providing  rapid-onset,  site-specific  anal-
esia  that  is  more  effective  than  standard  systemic  analgesia
lone.

Our  study  has  several  limitations.  One  of  the  most
mportant  is  that  due  to  the  nature  of  the  intervention
lumbar  plexus  catheter  versus  intravenous  PCA),  it  was
ot  conducted  in  a  blinded  fashion.  This  lack  of  blinding
otentially  could  affect  the  reporting  of  clinical  events.  The
ain  outcome,  however,  was  the  occurrence  of  myocar-
ial  ischemia  in  the  ST-Holter  monitor.  An  independent
esearcher,  blinded  to  the  patients’  allocation,  adjudi-
ated  these  events,  reducing  the  risk  of  bias.  The  same
ccurs  with  other  secondary  outcomes,  such  as  cardiac
nzymes.

Probably  one  of  the  main  reasons  why  no  differences
ere  observed  between  groups  is  the  risk  of  selection  bias.

 proper  evaluation  of  pain  scores  and  correct  use  of  the
ntravenous  PCA  requires  an  adequate  cognitive  status
f  the  patients.  We  decided  therefore  to  exclude  those
atients  with  any  cognitive  impairment.  Using  regional
ith  cognitive  impairment,  who  cannot  use  an  intravenous
CA  with  morphine,  potentially  could  be  a  better  option
n  terms  of  adequate  analgesia,  compared  with  standard
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echniques.  Further  research  should  evaluate  this  alterna-
ive  and  its  impact  upon  outcomes  such  as  cardiovascular
omplications  or  mortality  on  that  specific  subgroup  of
atients,  using  nonverbal  pain  assessment  scales  specifically
eveloped  for  this  purpose.23

The  procedure  requires  a  highly  trained  operator;  in
pecial  considering  that  patients’  positioning  to  perform
he  block  is  more  complex  due  to  the  fracture.  A  sim-
ler  alternative  approach  could  be  using  fascia  iliaca
atheters.  Those  kind  of  nerve  blocks  are  easier  to  per-
orm,  they  do  not  require  any  special  positioning,  and  can
e  performed  under  ultrasonographic  guidance,  potentially
ncreasing  the  success  of  the  technique  and  decreasing
otential  complications.  Indeed,  there  are  previous  stud-
es  reporting  the  effect  of  fascia  iliaca  catheters  upon
ain  scores  during  the  postoperative  period.  Those  stud-
es  did  not  demonstrate  any  effect  of  the  technique  on
ain  relief,  compared  with  standard  systemic  analgesia.  The
ain  difference  with  our  protocol  is  the  fact  that  those  stud-

es  considered  the  postoperative  period  only.24 One  of  the
ain  reasons  for  us  to  prefer  lumbar  plexus  blocks  was  the

act  that  the  puncture  site  and  insertion  of  the  catheter
s  safely  away  from  the  surgical  area,  allowing  to  main-
ain  the  catheters’  position  during  the  entire  perioperative
eriod.

Although  nerve  blockades  are  commonly  performed  by
ost  of  the  practicing  anesthesiologists,  many  clinicians  do

ot  perform  them  routinely  because  they  believe  the  addi-
ional  time,  effort,  and  supervision  required  may  outweigh
he  benefits.25

onclusions

he  incidence  of  cardiac  ischemic  events  during  the  peri-
perative  period  of  elderly  patients  with  hip  fracture  is
ot  modified  by  the  use  of  continuous  perineural  analge-
ia,  compared  with  conventional  systemic  analgesia.  Better
ain  control  using  intravenous  patient  controlled  analgesia
ith  morphine  provides  an  adequate  pain  relief  when  used

n  cognitively  intact  older  patients.
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