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Abstract
Background  and  objectives:  Postoperative  analgesia  is  crucial  for  early  functional  excise  after
total knee  arthroplasty.  To  investigate  the  clinical  efficacy  of  ultrasound  and  nerve  stimulator
guided continuous  femoral  nerve  block  analgesia  after  total  knee  arthroplasty.
Methods:  46  patients  with  ASA  grade  I---III  who  underwent  total  knee  arthroplasty  received
postoperative  analgesia  from  October  2012  to  January  2013.  In  22  patients,  ultrasound  and
nerve stimulator  guided  continuous  femoral  nerve  block  were  performed  for  analgesia  (CFNB
group); in  24  patients,  epidural  analgesia  was  done  (PCEA  group).  The  analgesic  effects,  side
effects, articular  recovery  and  complications  were  compared  between  two  groups.
Results:  At  6  h  and  12  h  after  surgery,  the  knee  pain  score  (VAS  score)  during  functional  tests
after active  exercise  and  after  passive  excise  in  CFNB  were  significantly  reduced  when  compared
with PCEA  group.  The  amount  of  parecoxib  used  in  CFNB  patients  was  significantly  reduced  when
compared  with  PCEA  group.  At  48  h  after  surgery,  the  muscle  strength  grade  in  CFNB  group  was
significantly  higher,  and  the  time  to  ambulatory  activity  was  shorter  than  those  in  PCEA  group.
The incidence  of  nausea  and  vomiting  in  CFNB  patients  was  significantly  reduced  when  compared
with PCEA  group.
Conclusion:  Ultrasound  and  nerve  stimulator  guided  continuous  femoral  nerve  block  provide
better analgesia  at  6  h  and  12  h,  demonstrated  by  RVAS  and  PVAS.  The  amount  of  parecoxib  also
reduces,  the  incidence  of  nausea  and  vomiting  decreased,  the  influence  on  muscle  strength  is

compromised  and  patients  can  perform  ambulatory  activity  under  this  condition.
© 2013  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  All  rights

reserved.
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Bloqueio  contínuo  do  nervo  femoral  guiado  por  ultrassom  e  estimulador  de  nervo
para  analgesia  após  artroplastia  total  de  joelho:  estudo  multicêntrico,  randomizado  e
controlado

Resumo
Justificativa  e  objetivos:  Analgesia  pós-operatória  é  fundamental  para  o  exercício  funcional
precoce  logo  após  a  artroplastia  total  de  joelho.  O  objetivo  foi  investigar  a  eficácia  clínica  do
bloqueio contínuo  do  nervo  femoral  guiado  por  ultrassom  e  estimulador  de  nervo  em  analgesia
após artroplastia  total  do  joelho.
Métodos:  46  pacientes,  estado  físico  ASA  I-III,  submetidos  à  artroplastia  total  de  joelho,  rece-
beram analgesia  pós-operatória  de  outubro  de  2012  a  janeiro  de  2013.  Em  22  pacientes,  o
bloqueio femoral  contínuo  foi  guiado  por  ultrassom  e  estimulador  de  nervo  para  analgesia  (grupo
BFC); em  24  pacientes,  analgesia  foi  administrada  por  via  epidural  (grupo  ACP).  Os  efeitos  anal-
gésicos, efeitos  colaterais,  recuperação  articular  e  complicações  foram  comparados  entre  os
dois grupos.
Resultados:  Às  6  e  12  horas  após  a  cirurgia,  os  escores  de  dor  no  joelho  (escore  EVA)  durante  os
testes funcionais  após  exercício  ativo  e  passivo  foram  significativamente  menores  no  grupo  BFC
que no  grupo  ACP.  A  quantidade  usada  de  parecoxib  nos  pacientes  do  grupo  BFC  foi  significativa-
mente menor  em  comparação  com  o  grupo  ACP.  Quarenta  e  oito  horas  após  a  cirurgia,  o  grau  de
força muscular  no  grupo  BFC  foi  significativamente  maior  e  o  tempo  de  atividade  ambulatória
foi menor  que  no  grupo  ACP.  A  incidência  de  náusea  e  vômito  em  pacientes  do  grupo  BFC  foi
significativamente  menor  em  comparação  ao  grupo  ACP.
Conclusão:  O  bloqueio  femoral  contínuo  guiado  por  ultrassom  e  estimulador  do  nervo  propor-
cionaram  melhor  analgesia  às  6  e  12  horas,  demonstrada  por  EVA-R  e  EVA-P.  A  quantidade  de
parecoxib  também  foi  menor,  a  incidência  de  náusea  e  vômito  diminuiu,  a  influência  sobre  a
força muscular  é  comprometida  e  os  pacientes  podem  realizar  atividade  ambulatorial  sob  essa
condição.
© 2013  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os
direitos reservados.
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Introduction

After  total  knee  arthroplasty  (TKA),  some  patients  usu-
ally  develop  moderate  to  severe  joint  pain.  Postoperative
analgesia  is  crucial  for  early  functional  excise  after  TKA.
Although  a  lot  of  strategies  have  been  developed  for
analgesia,1,2 the  clinical  efficacy  of  these  strategies  is  still
poor  or  their  side  effects  may  influence  the  post-operative
articular  recovery.  Continuous  femoral  nerve  block  (CFNB)
has  been  successfully  applied  in  the  analgesia  after  TKA.3

Accurate  puncture  and  catheterization  may  increase  the
efficacy  of  block.  In  this  study,  we  summarized  the  results
of  ultrasound  and  nerve  stimulator  guided  CFNB  and  patient
control  epidural  analgesia  (PCEA)  which  were  performed
after  TKA  from  October  2012  to  March  2013  in  three  hospi-
tals  in  Shanghai  (Tenth  People’s  Hospital,  Tongji  Hospital  and
Changzheng  Hospital).  This  was  a  prospective,  randomized,
controlled  study  aiming  to  compare  the  analgesic  effect  of
CFNB  and  PCEA,  which  may  help  us  to  identify  a  better  tool
for  analgesia.

Materials and methods
General  information

This  study  was  approved  by  the  Institutional  Review  Board
(IRB)  of  each  hospital.  Patients  receiving  TKA  were  recruited
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nto  this  study  from  October  2012  to  March  2013.  Exclusion
riteria  included:  patients  were  unable  to  sign  the  informed
onsent  due  to  problems  in  language  or  cognition,  patients
eceived  epidural  block  (including  patients  who  refused  to
articipate,  with  platelet  count  of  <100  ×  109/L  or  coagu-
ation  dysfunction)  and  those  had  contradictions  for  CFNB
such  as  infection  at  puncture  site,  a  history  of  femoral
opliteal  bypass  surgery)  or  administration  of  drugs  used  in
his  study.  A  total  of  45  patients  with  ASA  grade  I---III  who
eceived  unilateral  TKA  were  recruited  into  present  study
n  =  25  in  Tenth  People’s  Hospital;  n  =  10  in  Tongji  Hospital;

 =  10  in  Changzheng  Hospital).  These  patients  were  ran-
omly  assigned  into  two  groups  and  received  ultrasound  and
erve  stimulator  guided  CFNB  and  PCEA,  respectively.  There
ere  no  marked  differences  in  the  demographics  of  these
atients  between  two  groups  (p  >  0.05)  (Table  1).

ethods

enous  access  was  prepared  before  surgery.  Blood  pressure,
lectrocardiogram  and  pulse  oximetry  were  non-invasively
onitored.  Patients  were  asked  to  lie  in  a  supine  posi-

ion,  and  the  affected  hip  slightly  abducted  followed  by
outine  sterilization.  In  CFNB  group,  ultrasound  (MicroMaxx

ltrasound  System,  Sonosite  S-Nerve,  USA)  and  nerve  sti-
ulator  (Stimuplex  DIG,  B.Braun  Melsungen  AG,  Germany)

uided  CFNB  was  performed.  In  brief,  intra-plane  technique
as  used.  High-frequency  ultrasound  probe  (MicroMaxx
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Table  1  Demographics  of  patients  in  two  groups.

Age  (years)  Male/female  BMI  (kg/m2)  Time  of  operation  (min)

Male  Female

CFNB  (n  =  23)  68.08  ±  7.0  8  15  23.7  ±  2.7  86.4  ±  16.8
PCEA (n  =  22)  66.91  ±  8.6  9  13  23.9  ±  3.0  85.7  ±  17.5
t(x2)  t  =  0.52  x2 =  0.006  t  =  −0.76  t  =  0.64

0.48  0.57
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Femoral nerve Femoral vein

Femoral artery

Figure  1  Before  puncture.

Needle Femoral nerve

Femoral artery

Figure  2  After  successful  puncture.

Catheter
p 0.98  0.94  

FL38x/13-6  MHz  Transducer)  was  placed  at  the  middle
oint  of  inguinal  ligament.  The  pulsatile  annular  structure
ithout  echo  was  the  femoral  artery.  The  probe  moved  out-
ard  to  identify  femoral  nerve  which  was  oval  or  triangular

n  shape  and  hyperechoic.  After  localizing  femoral  nerve,
uncture  was  done  toward  femoral  nerve  with  continuous
lexus  block  kit  (Contiplex  D  18G*3′′,  B.Braun,  Germany)  and
he  angle  between  needle  and  skin  was  30.  The  stimulation
urrent  was  1  mA,  wave  width  was  0.3  ms  and  frequency  was

 Hz.  The  needle  was  modified  slightly  until  the  quadriceps
ontracted  obviously  and/or  the  patella  moved  upward.
hen,  the  stimulation  current  reduced  to  0.3---0.5  mA.  The
resence  of  contraction  of  quadriceps  suggested  that  the
eedle  was  at  the  correct  site.  Before  catheterization,
%  lidocaine  (4  mL)  was  injected,  and  the  catheter  was
---7  cm  inward.  Then,  the  catheter  was  fixed  when  there
as  no  blood  during  withdrawing.  In  PCEA  group,  epidural
uncture  was  done  at  L2---3 intervertebral  space,  followed
y  catheterization.  After  fixing  the  catheter,  2%  lidocaine
4  mL)  was  injected.  Five  minutes  later,  the  anesthetic
ffect  was  detected  at  the  affected  knee.  After  surgery,
.2%  ropivacaine  (20  mL)  was  injected  via  the  catheter
or  analgesia.  Then,  an  analgesia  pump  was  connected
Shanghai  Chengyi  Industrial  Co.  Ltd).  In  CFNB  group,  0.2%
opivacaine  was  injected  at  a  rate  of  8  mL/h,  the  pulse
ose  of  5  mL  and  lock-out  time  of  30  min.  In  PCEA  group,
.2%  ropivacaine  was  injected  at  a  rate  of  5  mL/h,  pulse
ose  of  2  mL  and  lock-out  time  of  30  min.  At  0.5  h  before
urgery,  intramuscular  injection  was  done  with  10  mg  of
etoclopramide  and  2.5  mg  of  droperidol  for  prevention

f  post-operative  vomiting  and  nausea.  General  anesthesia
as  done  via  the  laryngeal  mask  and  induction  anesthesia
as  performed  with  midazolam  at  0.02---0.04  mg/kg,  fen-

anyl  at  1  �g/kg,  propofol  at  1---2  mg/kg  and  sulfonic  acid
is-atracurium  at  0.15  mg/kg  sequentially.  Anesthesia  was
aintained  with  sevoflurane  during  surgery.  Fentanyl  and

ulfonic  acid  cis-atracurium  were  administered  if  it  was  nec-
ssary.  After  surgery,  patients  were  routinely  treated  with
elecoxib  (Pfizer,  USA).  For  patients  with  severe  pain,  pare-
oxib  (40  mg;  Pfizer,  USA)  was  administered  intravenously.
f  non-responsive,  morphine  was  intravenously  transfused
Figs.  1---4).

bservations
he  operation  time  in  CFNB  group  was  recorded.  The  oper-
tion  time  referred  to  the  interval  from  sterilization  to  the
xation  of  catheter.  In  both  groups,  the  anesthetic  effect
as  evaluated  according  to  the  response  of  affected  knee

Femoral nerve

Figure  3  Catheterization.
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Catheter Femoral nerve 5
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P=0.782
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E 1.72±2.12 E 3.55±2.11 E 3.65±1.44 E 3.22±1.83 E 1.83±1.65

P=0.01 P=0.001

P=0.353

P=0.868

CFNB PCEA

Figure  5  IVAS  in  two  groups.  At  6  h  and  12  h  after  surgery,  the
I
g
c

(
a
g

A

T
g
d
d
a
(

S

I
d
g
l
(

D

R
o
s
s
a
s
q
p
b

g
e

AnestheticAnesthetic

Figure  4  Injection  of  drugs.

and  intact  knee  to  stimulation  at  5  min  after  initial  injec-
tion  of  2%  lidocaine:  when  compared  with  intact  knee  with
obvious  pain,  absence  of  pain  suggests  favorable  anesthesia,
reduced  pain  indicates  moderate  anesthesia  and  compara-
ble  pain  shows  poor  anesthesia.  Visual  analog  score  (VAS)  was
used  for  evaluation.  At  1  h,  6  h,  12  h,  24  h  and  48  h,  VAS  of
affected  lower  limb  at  rest  (RVAS),  after  active  excise  (IVAS)
and  continuous  passive  excise  (PVAS),  the  maximal  range  of
motion  (ROM),  degree  of  sedation,  additional  dose  of  pare-
coxib  and  morphine,  sleeping  condition,  muscle  strength,
side  effects  (nausea,  vomiting,  hypotension,  chills  and  limb
numbness),  time  to  ambulatory  activity,  and  interval  from
surgery  to  discharging  were  determined.  Follow  up  was  done
by  a  physician  who  was  blind  to  this  study.

Statistical  analysis

Statistical  analysis  was  done  according  to  SPSS  version
20.  Quantitative  data  underwent  homogeneity  of  variance
test.  Data  with  homogeneity  of  variance  were  expressed
as  mean  ±  standard  deviation  (X̄  ±  s).  Comparisons  between
two  groups  were  done  with  independent  t  test.  Data  with
heterogeneity  of  variance  were  expressed  as  median  (max-
imum,  minimum).  Comparisons  between  two  groups  were
performed  with  Mann---Whitney  U  test.  Qualitative  data
were  compared  with  Person  Chi-Square  test.  The  anesthetic
effect  was  compared  with  Mann---Whitney  U  test.  A  value  of
p  <  0.05  was  considered  statistically  significant.

Results

VAS  and  recovery

In  CFNB  group,  the  mean  operation  time  was  8.3  ±  2.2  min.
After  injection  of  2%  lidocaine  (4  mL),  the  anesthetic  effect
was  comparable  (p  >  0.05).  In  CFNB  group,  good  anesthe-
sia  was  found  in  2 patients  and  moderate  anesthesia  in  21.
In  PCEA  group,  good  anesthesia  was  found  in  1  patient  and
moderate  anesthesia  in  21.  The  injection  rate  of  ropivacaine
was  8.1  mL/h  in  CFNB  group,  and  5.23  mL/h  in  PCEA  group.

In  CFNB  group,  at  6  h  and  12  h  after  surgery,  the  IVAS  and
PVAS  were  better  than  those  in  PCEA  group.  In  addition,  in
CFNB  group,  at  48  h  after  surgery,  the  muscle  strength  score
(4.05  ±  0.84)  was  significantly  higher  than  that  in  PCEA  group

m
a
a
a

VAS in  CFNB  group  was  significantly  lower  than  that  in  PCEA
roup. CFNB:  continuous  femoral  nerve  block;  PCEA:  patient
ontrol  epidural  analgesia.

3.50  ±  0.62,  p  =  0.028).  Moreover,  the  time  to  ambulatory
ctivity  in  CFNB  group  was  also  shorter  than  that  in  PCEA
roup  (40.93  ±  16.04  h  vs.  60.55  ±  22.91  h,  p  <  0.05)  (Fig.  5).

dditional  dose  of  analgesics

he  additional  dose  of  parecoxib  was  640  ±  100  mg  in  CFNB
roup,  and  1000  ±  240  mg  in  PCEA  group,  showing  marked
ifference  (X2 =  4.4,  p  =  0.036).  In  addition,  the  additional
ose  of  morphine,  the  maximal  ROM,  extent  of  sedation
nd  sleeping  state  were  comparable  between  two  groups
p  >  0.05)  (Table  2).

ide  effects

n  PCEA  group,  side  effects  were  evident,  and  the  inci-
ence  of  nausea  and  vomiting  was  higher  than  that  in  CFNB
roup.  However,  the  incidences  of  hypertension,  chills,  and
ower  limb  numbness  were  comparable  between  two  groups
Table  2).

iscussion

ehabilitation  after  TKA  is  an  important  determinant
f  post-operative  functional  reconstruction  of  knee.  The
evere  pain  during  excise  is  mainly  caused  by  quadriceps
pasm.  Femoral  nerve  innervates  the  skin  in  front  of  knee
nd  the  quadriceps.  Complete  femoral  nerve  block  may
ignificantly  attenuate  the  knee  pain  after  TKA,  make  the
uadriceps  in  a  relax  status  and  relieve  the  excise  induced
ain  of  affected  limbs  after  TKA.  Continuous  femoral  nerve
lock  has  special  advantage  in  the  analgesia  after  TKA.

Traditionally,  blind  exploration  and  nerve  stimulator
uidance  are  used  for  the  location  of  femoral  nerve.  Blind
xploration  according  to  the  anatomic  markers  and  abnor-

al  sensation  usually  fail  to  identify  the  diffuse  of  local

nesthetics,  and  thus  the  anesthetic  effect  cannot  be
ssured.  Moreover,  this  procedure  may  damage  the  nerve
nd  surrounding  blood  vessels.  Classic  nerve  stimulator
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Table  2  Analgesics,  side  effects  and  articular  recovery  in  two  groups.

CFNB  (n  =  23)  PCEA  (n  =  22)  p

Mean  infusion  rate  (mL/h) 8.1  5.23
Parecoxib  (mg)  640  ±  100  1000  ±  240  0.036
Morphine (mg)  20  ±  9.5  25  ±  10.0  0.65
Nausea and  vomiting  (n)  5  14  0.004
Hypotension  (n)  1  4  0.141
Chill (n)  2  2  0.963
Foot numbness  (n)  1  3  0.274
ROM (◦)  40.75  ±  14.52  35.25  ±  18.50  0.351
Muscle power  at  48  h 4.05  ±  0.84 3.50  ±  0.62 0.028
Time getting  out  of  the  bed  (h) 40.93  ±  16.04 60.55  ±  22.91 0.002
Time stay  in  hospital  (days) 12.87  ±  1.96 13.95  ±  1.99 0.08
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ROM, range of motion.

uided  peripheral  nerve  block  has  very  high  efficiency.
anelli  et  al.4 and  Franco  et  al.5 independently  performed
rospective  studies  with  a  large  sample  size,  and  the  effec-
ive  rate  was  as  high  as  94%  and  98.8%,  respectively.
owever,  the  efficacy  of  nerve  stimulator  is  still  not  opti-
al,  and  might  cause  unpredictable  damage  to  the  nerve.6

n  recent  years,  the  technique  of  ultrasound  guided  femoral
erve  block  is  improved  significantly.  When  compared  with
erve  stimulator,  ultrasound  can  display  the  nerves  and  sur-
ounding  structures,  the  anatomic  variations,  the  location  of
eedle  and  the  diffusion  and  anesthetics.7 A  meta-analysis
howed  that  guided  nerve  location  has  higher  success  rate
s  compared  to  nerve  stimulator.8 In  addition,  this  proce-
ure  is  time-consuming,  the  nerve  block  is  rapidly  acquired
nd  the  block  is  long-lasting.9 Studies  also  reveal  that  this
rocedure  has  better  block  efficiency,  reduces  the  dose  of
ocal  anesthetics  used  and  decreases  the  risk  for  damage
o  blood  vessels.10,11 In  a  systemically  retrospective  study,
he  anesthetic  effect  was  compared  between  ultrasound
uided  nerve  block  and  traditional  nerve  stimulator  guided
erve  block.  Results  showed  that  the  anesthetic  effect  was
omparable  when  these  procedures  were  done  by  experi-
nced  physicians.12 Liu  et  al.13 found  that  there  were  no
arked  differences  in  the  failure  rate  of  nerve  block,  the
egree  of  satisfaction  and  the  severity  of  post-operative
eurological  symptoms  after  ultrasound  and  nerve  stimu-
ator  guided  nerve  block.  This  might  be  attributed  to  the
igh  success  rate  of  both  procedures  conduced  by  experi-
nced  physicians,  and  there  is  little  space  for  improvement
f  success  rate.  Currently,  few  studies  are  carried  out  to
nvestigate  ultrasound  and  nerve  stimulator  guided  femoral
erve  block.  In  the  present  study,  ultrasound  and  nerve  sti-
ulator  guided  femoral  nerve  block  were  performed  after
KA,  aiming  to  identify  an  ideal  analgesic  method  after  TKA.

Continuous  epidural  analgesia  has  definite  effective-
ess,  and  few  systemic  side  effects.  It  has  been  widely
pplied  in  clinical  practice.  However,  this  procedure  still
auses  hypotension,  intestinal  obstruction,  urinary  reten-
ion,  motor  block,  and  walk  limitation.14 To  prevent
eri-operative  deep  vein  thrombosis  in  patients  receiv-

ng  TKA,  anti-coagulation  therapy  (such  as  rivaroxaban)
s  usually  performed  at  the  second  day  after  surgery.
ivaroxaban  is  an  oral  medication  and  specifically,  selec-
ively  and  directly  inhibit  Xa  factor,  which  then  suppresses

w
w
b
u

he  transformation  of  prothrombin  into  thrombin  preven-
ing  thrombosis.15 After  treatment  with  rivaroxaban,  the
ncidences  of  total  venous  thrombosis  and  major  venous
hrombosis  are  lower  than  those  after  treatment  with
noxaparin.16,17 However,  meta  analysis  showed  that  the
ean  incidence  of  bleeding  was  7%  after  rivaroxaban

reatment,  which  was  higher  than  that  after  enoxaparin
reatment.16,17 de  la  Fuente  et  al.18 found  that  there  were
o  thrombosis  related  complications  and  death  within  30
ays  after  surgery,  but  the  markers  of  hypercoagulable
tate  reduced  to  different  extents  after  epidural  analgesia.
ivaroxaban  treatment  increases  the  possibility  of  epidural
ematoma,14 which  significantly  limits  the  wide  application
f  epidural  analgesia.

In  the  present  study,  the  analgesic  effect  was  compared
etween  patients  received  ultrasound  and  nerve  stimulator
uided  continuous  femoral  nerve  analgesia  and  epidural
nalgesia  after  TKA.  Results  showed  the  VAS  was  compa-
able  at  1  h  after  surgery.  This  may  be  attributed  to  the
ncomplete  disappearance  of  analgesia  induced  by  general
nesthetics,  and  the  analgesic  effect  of  0.2%  ropivacaine
eaching  a  peak.  In  CFNB  group,  the  VASs  during  active
xcise  and  passive  excise  at  6  h  and  12  h  after  surgery  were
arkedly  lower  than  those  in  PCEA  group,  suggesting  that
FNB  has  better  analgesia,  especially  in  relieving  motor
ain.  Under  the  CFNB,  the  nerve  and  needle  can  be  iden-
ified,  and  the  catheter  can  accurately  place  on  the  surface
f  femoral  nerve,  which  assures  that  the  local  anesthetics
iffuse  around  the  femoral  nerve.19 This  may  simultaneously
lock  femoral  nerve,  lateral  femoral  cutaneous  nerve  and
bturator  nerve,16 which  significantly  attenuates  the  rest
ain  and  motion  pain  of  affected  limbs.  Ultrasound  and
erve  stimulator  have  complementary  advantages  for  local-
zation.  Nerve  puncture  was  done  under  visualization  and
erve  stimulator  was  used  to  induce  quadriceps  contraction
nd  elevation  of  the  patella,  which  assure  the  success  rate  of
uncture  and  significantly  shorten  the  time  for  puncture.20

n  our  study,  the  operation  time  was  8.3  ±  2.2  min,  which  was
arkedly  shorter  than  that  under  the  guidance  with  nerve

timulator  alone20 (11.5  ±  7.0  min).  In  CFNB  group,  the  VAS

as  not  markedly  reduced  at  24  h  and  48  h  after  surgery,
hich  may  be  associated  with  intense  pain  due  to  step-
y-step  excise.  Continuous  femoral  nerve  block  may  dilate
nilateral  blood  vessels,  which  improve  the  blood  supply  and
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is  beneficial  for  the  prevention  of  deep  vein  thrombosis.21

Thus,  this  procedure  is  especially  suitable  for  old  patients
who  are  usually  bedridden  and  have  poor  general  condition.
Generally,  0.2%  ropivacaine  is  used  in  continuous  femoral
nerve  block,  and  the  maximal  dose  is  no  more  than  800  mg
within  24  h.22 Scott  et  al.23 found  that  the  motor  nerve  block
of  ropivacaine  was  positively  related  to  its  concentration,
and  0.2%  ropivacaine  could  achieve  the  balance  between
optimal  analgesia  and  minimal  motion  block.  In  continuous
femoral  nerve  block,  ropivacaine  at  a  low  concentration  is
usually  used,  which  has  definite  analgesic  effect  and  little
influence  on  muscle  strength.  In  CFNB  group,  the  muscle
strength  score  at  48  h  after  surgery  was  significantly  higher
than  that  in  PCEA  group,  and  the  time  to  ambulatory  activ-
ity  was  also  shortened,  which  reduces  the  complications
related  to  prolonged  bed  rest.  After  TKA,  favorable  femoral
nerve  block  may  provide  similar  or  even  better  analge-
sia  than  epidural  analgesia,  and  have  lower  incidence  of
complications.24,25 When  compared  with  PCEA  group,  the
favorable  femoral  nerve  block  induced  analgesia  reduced
the  required  dose  of  parecoxib,  which,  on  one  hand,  reduce
the  side  effects  of  analgesics,  and  on  the  other  hand,  atten-
uate  the  economic  burden  of  patients.

In  CFNB  group,  the  incidence  of  nausea  and  vomiting  was
significantly  lower  than  that  in  patients  receiving  epidural
analgesia,26 which  might  be  attributed  to  increased  dose
of  morphine  in  PCEA  group.  In  addition,  bleeding  was  not
observed  in  two  groups,  but  patients  treated  with  rivarox-
aban  paid  more  attention  to  the  epidural  analgesia.  One
patient  in  CFNB  group  and  3  patients  in  PCEA  group  devel-
oped  foot  numbness  on  the  first  day  of  surgery,  which
resolved  spontaneously,  but  evident  damage  to  nerves  was
not  observed.  Studies  with  large  sample  size  showed,  dur-
ing  the  ultrasound  and  nerve  stimulator  guided  localization
for  peripheral  nerve  block,  the  incidence  of  toxic  events  of
local  anesthetics  was  0/9069,  and  the  incidence  of  nerve
injury  persistent  for  more  than  1  year  was  very  rare.27 Of
note,  the  ultrasonography  is  highly  dependent  on  the  skill  of
operators,28 and  ultrasound  cannot  completely  abolish  the
possibility  of  damage  to  nerves.29 Thus,  physicians  still  pay
attention  to  the  side  effects  of  this  procedure.

At  6  h  and  12  h  after  TKA,  the  VAS  in  patients  receiving
ultrasound  and  nerve  stimulator  guided  continuous  femoral
nerve  block  (CFNB)  for  analgesia  was  significantly  lower  than
that  in  patients  receiving  epidural  analgesia,  and  required
smaller  amount  of  parecoxib.  In  addition,  CFNB  had  less
influence  on  muscle  strength  and  patients  receiving  CFNB
had  shorter  time  to  ambulatory  activity  and  lower  incidence
of  nausea  and  vomiting.  Thus,  CFNB  is  an  ideal  method  for
analgesia  after  TKA.

However,  the  duration  of  this  study  was  still  short,
and  the  long-term  effect  of  analgesia  in  different  ways  is
required  to  be  closely  monitored.  Whether  CFNB  can  reduce
the  damage  to  nerve  is  required  to  be  determined  in  future
studies.
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