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Abstract
Background:  In  this  prospective,  randomized,  controlled  observer-blinded  study,  we  aimed  to
compare the  efficacy  of  a  single-operator  technique  called  the  Jedi  Grip  and  a  conventional
technique requiring  a  double  operator  in  ultrasound---guided  axillary  brachial  plexus  blocking.
Methods: Ninety-two  patients  (ASA  I---II;  aged  18---65  years  old)  who  underwent  elective  hand,
wrist and  forearm  surgery  were  randomly  assigned  to  Group  Conventional  (C)  or  Group  Jedi  (J).
In both  groups,  axillary  plexus  blockade  was  performed  by  applying  5  cc  of  a  mixture  of  10  cc  of
0.5% bupivacaine  and  10  cc  of  2%  prilocaine  to  the  ulnar,  radial,  median,  and  musculocutaneous
nerves. Parameters  such  as  the  performance  time  and  number  of  needle  passes  were  recorded
during the  procedure.  Subsequently,  a  blinded  observer  evaluated  and  recorded  parameters
related to  the  blockade  success.  The  main  outcome  variables  were  the  performance  time  and
success rate  (surgical  anesthesia).
Results:  The  block  performance  time  of  the  Jedi  technique  was  slightly  longer  than  that  of
the conventional  technique  (220  (50),  202  (78)  s,  respectively)  (median  (IQR);  p  =  0.05).  No
significant difference  was  found  between  groups  in  terms  of  blocking  success;  9  (20%)  from
the conventional  group  and  3  (6.4%)  from  the  Jedi  group  were  unsuccessful  (p  =  0.053).  No
differences  were  found  in  terms  of  arterial  puncture,  and  no  other  complications  occurred
in either  group.  The  motor-sensory  block  onset  and  termination  times  and  initial  analgesia
requirements  were  similar.
Conclusion:  The  Jedi  technique  may  be  applied  safely  with  similar  block  success  and  perfor-
mance results  as  the  conventional  technique.
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ltrasound  guidance  has  almost  entirely  changed  and
mproved  the  practices  of  peripheral  nerve  blocks  for  the
ast  two  decades.  However,  ultrasound-guided  block  cannot
liminate  complications  such  as  accidental  vascular  injury,
emidiaphragm  paralysis,  and  pneumothorax  although  it
educes  these  risks.  Additionally,  meta-analyses  consider-
ng  the  relevant  new  literature  cannot  show  evidence  of
educing  the  incidence  of  peripheral  neural  injury.1,2

Ultrasound-guided  regional  anesthesia  procedures  are
ypically  performed  by  two  operators,  one  controlling  both
he  ultrasound  probe  and  peripheric  block  needle  position,
nd  the  other  assistant  operator  controlling  the  aspiration
nd  injection  of  the  local  anesthetic  (LA).  Control  of  anes-
hetic  injection  is  crucial  to  the  success  of  the  regional
nesthesia.  A  disadvantage  of  this  common  habit  is  pre-
enting  the  operator  from  perceiving  the  sense  of  resistance
n  the  syringe  plunger,  indicating  an  intraneural  needle  tip
osition.  Additionally,  this  technique  requires  an  assistant
ho  must  have  knowledge  about  the  procedure  and  a  good
ommunication  and  coordination.3,4 The  absence  or  failure
f  the  abovementioned  elements  might  be  a  potential  source
f  error  while  administering  several  small  boluses  as  the  nee-
le  tip  is  repositioned  to  optimize  the  spread  of  LA  around
erves.

Several  single-operator  grip  techniques  of  the  needle
nd  syringe  for  ultrasound  (USG)-guided  peripheral  block
ave  been  described  allowing  the  provider  to  perform  inde-
endently  to  overcome  the  abovementioned  situations,  and
hese  techniques  have  been  criticized  based  on  personal
xperience.3---8 Although  methods  have  been  described  in
he  literature,  the  classical  method  has  not  been  compared
ith  single-operator  methods  in  any  prospective,  random-

zed  controlled  study.  One  of  these  techniques  is  called  the
edi  Grip,  defined  by  Pappin  and  Christie.3 The  peripheral
lock  needle  is  held  between  the  index  finger  and  middle
halanx  of  the  middle  finger,  and  the  syringe  is  held  with
ngers  4  and  5,  with  the  plunger  part  to  the  thumb  in  the
alm.  The  Jedi  technique  allows  the  operator  to  perform
spiration  or  injection  by  releasing  the  thumb.

In  this  study,  we  aimed  to  compare  the  Jedi  technique  and
onventional  peripheral  block  technique  with  an  assistant  in

 prospective,  randomized,  controlled  and  observer-blinded
tudy  on  patients  who  underwent  elective  hand,  wrist  and
lbow  surgery  under  axillary  brachial  plexus  block  in  terms
f  various  parameters  including  block  success  and  the  appli-
ation  time.

ethods

fter  obtaining  ethics  committee  approval  (SBU  Ankara
umune  SUAM  Clinical  Research  Ethics  Committee,  num-
ered  E-18-1955  and  dated  25/04/2018)  and  written
nformed  consent,  this  single-center,  prospective,  random-
zed,  observer-blinded  study  was  conducted  between  May
018  and  February  2019  at  Ankara  Numune  Education  and

esearch  Hospital  (Ankara).  The  trial  was  registered  at  Clin-
cal  Trials.gov  (NCT04463329).

One  hundred  patients  (aged  between  18  and  65  years  with
merican  Society  of  Anesthesiologists  [ASA]  physical  status
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 to  II)  undergoing  elective  hand,  wrist  and  forearm  surgery
ere  prospectively  enrolled.  Eight  patients  were  excluded

rom  the  study  because  of  data  loss.  The  inclusion  crite-
ia  were  age  between  18  and  65  years,  ASA  I---II,  and  body
ass  index  (BMI)  between  18.5  and  35  kg.m-2.  The  exclusion

riteria  of  the  study  were  as  follows:  hepatic  or  renal  fail-
re,  serious  cardiac  or  pulmonary  disease,  local  or  systemic
nfection,  sepsis,  coagulation  disorder,  neurological,  muscu-
ar  or  psychiatric  disease,  body  mass  index  (BMI)  below  18.5
r  above  35,  drug  and  substance  abuse,  pregnancy,  refusal
f  regional  anesthesia,  history  of  allergy  to  LA,  mental-
otor  retardation  (inability  to  consent  or  assess  the  visual

nalog  scale  [VAS]  pain  score),  preoperative  long-term  non-
teroidal  anti-inflammatory  drugs  (NSAID)  or  opioid  use,  and
rior  surgery  in  the  axillary  regions.

After  creating  2  sets  of  50  unique  numbers  from  1
o  100  for  each  group  using  an  internet-based  program
www.randomize.org),  the  patients  were  randomly  allo-
ated  to  one  of  the  two  groups  as  Group  C  (n  =  50,
onventional  two-operator  axillary  brachial  plexus  block-
de)  and  Group  J  (n  =  50,  axillary  brachial  plexus  block  with

 single  operator  using  Jedi  grip).
A  peripheral  intravenous  cannula  (20---22G)  was  placed

n  the  upper  limb  contralateral  to  the  surgical  site,  and
---2  mg  of  midazolam  was  administered  before  transferring
o  the  operation  room.  Standard  ASA  monitoring  was  applied
hroughout  the  procedure,  including  the  noninvasive  arterial
lood  pressure,  heart  rate,  and  pulse  oximetry.  As  a  safety
recaution,  the  anesthesia  machine  was  tested,  and  general
nesthesia  drugs  were  prepared.

All  the  blocks  were  performed  by  the  same  researcher
ho  practiced  the  Jedi  technique  before  starting  the  study
sing  polymer  gel  position  pads  by  targeting  a  point  with  air
njection  and  using  the  Jedi  technique  for  almost  2  months
n  clinical  practice  before  the  study.

The  same  peripheral  block  needle  and  ultrasound
achine  were  used  for  all  the  patients  (a  22G,  5-cm

ong,  short-beveled,  teflon-coated  needle  (Locoplex;  Vygon,
rance)  and  linear  38-mm,  high-frequency  6  to  13  MHz  trans-
ucer  (Logiq  e;  General  Electric,  United  States).

The  patients  in  both  groups  were  placed  in  the  supine
osition,  the  arm  was  abducted  90  degrees  on  the  side  of
he  block,  the  elbow  was  flexed  90  degrees,  and  the  head
as  turned  to  the  shoulder  side  where  the  procedure  was  not
erformed.  Skin  disinfection  was  performed  with  povidone
odine  and  the  patient  was  covered  with  a  sterile  drape.
he  5  to  12  Millihertz  linear  USG  probe  (Logiq  e,  General
lectric,  USA)  was  covered  with  a  sterile  transparent  sheath.

 mixture  of  10  cc  of  0.5%  bupivacaine  and  10  cc  of  0.2%
rilocaine  was  prepared  for  a  20-cc  syringe.

The  axillary  brachial  plexus  block  was  applied  to  patients
ither  by  the  conventional  two-person  technique  or  one-
erson  Jedi  technique  according  to  the  allocated  group.  In
roup  C,  the  operator  used  the  probe  and  needle  with  dif-

erent  hands  while  an  assistant  controlled  the  syringe  to
spirate  or  inject  LA.  In  Group  J,  a  single  operator  con-
rolled  the  probe  with  one  hand  while  controlling  the  needle
nd  syringe  with  the  Jedi  technique.  The  needle  was  held

etween  the  index  finger  and  the  middle  phalanx  of  middle
nger,  and  the  syringe  was  held  with  fingers  4  and  5,  with
he  plunger  part  to  the  thumb  in  the  palm.  Before  the  injec-
ion,  the  needle  was  absolutely  aspirated  to  ensure  that  the

3
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Figure  1  An  example  of  the  J

eedle  was  not  in  the  vein.  Injection  and  aspiration  were
erformed  with  thumb  (Fig.  1A  and  B).

The  procedure  was  the  same  in  both  groups  except  for
he  needle-holding  technique.  The  ultrasound  probe  was
ositioned  in  the  axilla  at  the  lateral  border  of  the  pec-
oralis  major  muscle  and  perpendicular  to  the  axis  of  the
rm  to  obtain  a  short-axis  view  of  the  axillary  artery  and
ts  surrounding  nerve  bundle.  Image  quality  was  optimized
ith  the  selection  of  the  appropriate  depth  (within  2---3  cm),

ocus  range  (within  1  cm)  and  gain.  The  hyperechoic  median,
lnar,  and  radial  nerves  were  visualized  around  the  axillary
rtery.  With  slight  proximal-distal  movement  of  the  trans-
ucer,  the  musculocutaneous  nerve  or  plane  between  the
oracobrachialis  and  biceps  muscles  were  visualized.  After
btaining  a  satisfactory  image,  the  imaging  time  (defined  as
he  time  interval  between  contact  of  the  ultrasound  probe
ith  the  patient  to  visualization)  was  recorded.

The  needle  was  inserted  in-plane  from  the  anterior
spect  and  directed  toward  the  posterior  aspect.  Nerves
ere  separately  imaged,  and  a  5-cc  LA  mixture  was
dministered  first  to  the  radial,  ulnar,  median,  and  muscu-
ocutaneous  nerves  in  all  the  patients.  After  the  end  of  LA
njection,  the  needling  time  (defined  as  the  time  between
he  entry  of  the  needle  through  the  skin  to  the  end  of
ocal  anesthesia)  was  recorded.  The  performance  time  was
efined  as  the  sum  of  the  imaging  and  needling  times.  The
umber  of  needle  passes  and  complications,  such  as  pares-
hesia  and  vascular  puncture,  were  also  recorded.

After  completion  of  the  block,  a  single---blinded  observer
ecorded  the  demographic  data  and  questioned  the  patients
bout  pain  related  to  the  block  procedure  using  a 10-cm
isual  analog  scale  (0  cm  =  no  pain,  10  cm  = worst  imagin-
ble  pain).  The  patients  were  also  questioned  for  symptoms
elated  to  LA  toxicity.

Subsequently,  measurements  of  the  brachial  plexus
lockade  were  performed  every  5  minutes  until  30  minutes
y  the  same  single---blinded  observer.

Sensory  blockade  was  evaluated  and  graded  from  the  lat-
ral  side  of  the  forearm,  volar  face  of  the  thumb,  volar

ace  of  the  5th finger  and  lateral  side  of  the  hand  back  for
he  musculocutaneous,  median,  ulnar,  and  radial  nerves,
espectively.  Grading  was  performed  according  to  a  previ-
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rip  performed  at  our  hospital.

usly  validated  3-point  scale  using  a  cold  test:  0  =  no  block,
 =  analgesia  (patient  can  feel  touch,  not  cold),  and  2  =  anes-
hesia  (patient  cannot  feel  touch).9---11

Motor  blockade  was  evaluated  and  graded  with  elbow
exion,  thumb  abduction,  thumb  opposition,  and  thumb
dduction  for  the  musculocutaneous,  radial,  median,  and
lnar  nerves,  respectively.  Motor  blockade  grading  was  also
erformed  according  to  a (validated)  3-point  scale:  0  =  no
lock,  1  =  paresis,  and  2  =  paralysis.9,11

Motor  and  sensory  examinations  were  performed  for  all
our  nerves  every  five  minutes,  and  the  sum  of  the  results
as  recorded  as  the  composite  score.  The  overall  maximal
omposite  score  was  16  points.  When  the  total  composite
core  was  a  minimum  of  14  or  higher  (with  a  sensory  com-
onent  of  7  or  more),  the  patient  was  considered  ready  for
urgery.  The  time  until  the  composite  score  was  14/16  and
bove  was  defined  as  the  anesthesia  onset  time,  i.e.,  the
ime  to  reach  surgical  anesthesia.8,10

The  sensory  block  onset  time  was  defined  as  the  time
rom  the  end  of  block  application  until  the  sensory  block
core  was  at  least  1  point  in  any  of  the  radial,  ulnar,  median,
r  musculocutaneous  nerves.  The  motor  block  onset  time
as  defined  as  the  time  from  the  end  of  block  application
ntil  the  motor  block  score  was  at  least  1  point  in  any  of  the
adial,  ulnar,  median,  or  musculocutaneous  nerves.

After  the  operation,  the  time  to  at  least  one  point  of
egression  in  the  sensory  block  and  first  analgesic  require-
ent  was  measured,  and  the  severity  of  pain  was  assessed
ith  VAS.  Patient  satisfaction  was  also  evaluated  using  a  4-
oint  Likert  scale  as  follows:  4:  excellent;  3:  good;  2:  fair;
nd  1:  poor.

tatistical  analysis

he  number  of  patients  required  for  each  group  was
etermined  using  the  G-Power  3.1.9.4  package  program.
nticipating  a  1-minute  difference  in  the  needling  time  was

ignificant,  and  the  estimated  sample  size  was  45  per  group
ith  d  =  0.60  (effect  size),  �  =  0.05  and  power  =  80%.  We
lanned  to  conduct  the  study  with  100  patients  to  ensure
dequate  final  numbers.

4
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Table  1  Characteristics  of  the  patients.

Variables  Conventional
(n  =  45)

Jedi  (n  =  47)

Age  (year),  Mean  ±  SD 38.82  ±  12.29  33.47  ±  11.66
Height  (cm),  Mean  ±  SD  170.98  ±  8.30  171.66  ±  8.16
Weight  (kg),  Mean  ±  SD  77.66  ±  14.36  72.87  ±  11.19
BMI (kg.m-2)  26.52  ±  4.45  24.72  ±  3.65
Gender,  n  (%)

Female  7  (15.6%)  9  (19.1%)
Male  38  (84.4%)  38  (80.9%)

Asa physical  status,  n  (%)
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I 9  (20%)  13  (27.7%)
II 36  (80%) 34  (72.3%)

The  IBM  SPSS  20  statistical  package  program  was  used  for
ata  analysis.  For  all  statistics,  the  significance  limit  was
et  at  p  <  0.05.  Categorical  data  were  expressed  as  abso-
ute  and  relative  frequencies.  Continuous  variables  were
xpressed  as  means  and  standard  deviation,  when  normally
istributed,  and  as  medians  and  quartiles  or  interquartile
anges  for  those  without  a  normal  distribution.  The  Shapiro-
ilk  test  was  used  to  examine  the  compatibility  of  the  data

or  normal  distribution.  Chi-squared  test  and  Fisher’s  exact
est  were  used  to  compare  categorical  variables  between
he  two  groups.  Group  comparisons  of  continuous  data  with

 normal  distribution  were  analyzed  using  t-test,  and  group
omparisons  of  data  did  not  show  a  normal  distribution  were
nalyzed  using  the  Mann-Whitney  U  test.

esults

ne  hundred  patients  who  underwent  hand,  wrist  and  fore-
rm  surgery  were  randomly  assigned  to  1  of  2  groups.  Eight
atients  were  excluded  from  the  study  because  of  incom-
lete  data  due  to  early  discharge.  Finally,  92  patients  (Group
,  n  =  45;  Group  J,  n  =  47)  were  included  in  the  study  (Fig.  2).

The  characteristics  of  patients  are  presented  in  Table  1.
he  weight,  height,  sex  and  ASA  status  were  similar  between
roups  (p  >  0.05)  but  there  was  a  statistically  significant  dif-
erence  in  age  and  body  mass  index  (BMI)  (p  <  0.05)  (Table  1).

The  imaging  times  were  similar  between  groups,  but  the
eedling  and  block  performance  times  of  the  Jedi  tech-
ique  were  slightly  longer  than  those  of  the  conventional
echnique  (p  <  0.05)  (Table  2).  No  statistically  significant

ifference  was  found  between  the  two  groups  in  terms  of
rterial  puncture,  number  of  needle  entries,  pain  (VAS)  dur-
ng  the  procedure,  block  success  or  need  for  additional
nesthesia  (p  >  0.05)  (Table  3).

t
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b

Table  2  Comparison  of  imaging,  needling,  and  block  performanc

Variables  Conventional
(n  =  45)

Jedi  (n  =  47)  

Imaging  time  (s)a 3  (1)  3  (2)  

Needling time  (s)a 202  (78)  220  (50)  

Block performance  time  (s)a 205  (76)  227  (50)  

a The variable is expressed as median (IQR) and Mann-Whitney U test
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The  onset  times  of  sensory  block,  motor  block  and  anes-
hesia  were  similar  between  the  groups  (p  >  0.05).  The
ensory  and  motor  block  regression  times  were  evaluated
nly  in  patients  with  successful  block  and  were  similar
etween  groups  (p  >  0.05)  (Table  3).

No  statistically  significant  difference  was  found  between
he  groups  in  terms  of  the  postoperative  VAS  values  (Group

 4.5  ±  2.08  and  Group  J 4.4  ±  2.16;  p  =  0.478).  The  post-
perative  VAS  score  was  not  assessed  in  patients  with  block
ailure.

No  statistically  significant  difference  was  observed
etween  the  groups  in  terms  of  the  time  to  first  anal-
esia  requirement.  In  both  groups,  the  patients  did  not
equire  analgesics  for  at  least  10  hours  after  block  (Group
:  10.72  ±  3.2  h,  Group  J:  10.61  ±  3.5  h;  p  =  0.889).

No  statistically  significant  difference  was  found  between
he  two  groups  in  terms  of  patient  satisfaction  (Table  4).
o  differences  were  found  in  terms  of  arterial  puncture,
nd  no  other  complications  occurred  in  either  group  during
lock  and  intraoperative  or  postoperative  follow-up.

iscussion

arious  single-operator  ultrasound-guided  peripheral
lock  methods  have  been  described  in  the  literature.3---8

hese  methods  have  been  criticized  based  on  personal
xperience.7 However,  to  date,  no  prospective  randomized
ontrolled  study  has  compared  the  classical  two-operator
ethod  and  single-operator  methods.
Our  results  suggest  that  the  Jedi  technique  achieves  sim-

lar  success  rates  with  slightly  longer  block  performance
imes  than  the  conventional  two-operator  block  technique.
he  anesthesia  onset  times  were  similar  between  groups.

Ultrasound  guidance  has  been  reported  to  reduce
egional  anesthesia-related  complications.1 In  ultrasound-
uided  regional  anesthesia,  it  is  possible  to  determine  the
ocalization  of  the  nerve  and  clearly  observe  the  drug
pread  during  the  administration  of  LAs.  Based  on  the  rel-
vant  literature,  it  is  reasonable  to  assume  that  the  use  of
SG  can  lead  to  improvements  in  patient  safety  by  redu-
ing  nerve  damage,  LA  systemic  toxicity  (LAST),  or  other
omplications.  However,  the  American  Regional  Anesthesia
ssociation  (ASRA)  also  states  that  the  use  of  ultrasound
oes  not  reduce  the  incidence  of  regional  neural  injury  asso-
iated  with  regional  anesthesia.1,2

Although  tactile  pressure  sensation  in  the  injection  pis-

on  is  accepted  as  subjective  data,12,13 the  use  of  various
ethods  together  would  likely  increase  the  safety  level.
Conventionally,  in  ultrasound-guided  peripheral  nerve

locks,  aspiration  and  injection  are  performed  by  an  assis-

e  times  between  groups.

Hodges  Lehman
estimate

95%  CI p-value

Lower  Upper

0  -1.00  0.00  0.081
-30  -50  -5  0.010
-31  -52  -7  0.009

 was used for comparison.

5
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Figure  2  Flow  chart  of  the  study.

Table  3  Comparison  of  block  characteristics  and  success  between  groups.

Block  characteristics Conventional  (n  =  45) Jedi  (n  =  47) p-value

Pain  During  Procedure  (VAS)a 0  (1)  0  (1)  0.332
Number of  Needle  Entries,  n  (%)b

1  44  (97.8%)  47  (100) 0.489
2 1  (2.2%)  0  (0)

Arterial Puncture,  n  (%)b 6  (13.3%)  6  (12.8%)  0.936
Unsuccessful,  n  (%)b 9  (20%)  3  (6.4%)  0.053
Conversion to  general  anesthesia,  n  (%)b 9  (20%)  7  (14.9%)  0.518
Sensory block  onset  time  (min)a 5  (0)  5  (0)  0.189
Motor block  onset  time  (min)a 5  (5)  5  (5)  0.329
Anesthesia onset  time  (min)a 20  (4)  20  (5)  0.102
Sensory block  regression  time,  n  (%)b

2---8  hours  27  (75%)  25  (56.8%) 0.090
8---18 hours  9  (25%)  19  (43.2%)

 test
priate

t
o
S
t
A
c
t
b
t
c

s
r
i
r
t
p

a The variable is expressed as median (IQR) and Mann-Whitney U
b Chi-squared test or Fisher’s exact test were used where appro

ant  while  the  anesthesiologist  holds  the  USG  probe  in
ne  hand  and  the  peripheral  block  needle  in  the  other.
ingh  et  al.14 reported  the  current  practice  among  anes-
hesiologists  from  a  closed  Facebook  group  questionnaire.
s  expected,  in  this  study,  most  of  the  participants  used
onventional  techniques  except  for  those  using  alterna-
ive  single  operator  let-go  techniques  (17.3%).  It  can

e  assumed  that  the  disadvantage  of  this  technique  is
o  drop  the  needle  free  at  the  injection  stage  without
ontrol.

h
A
c

37
 was used for comparison.
.

Pappin  and  Christie3 stated  that  the  practitioner  cannot
ense  the  piston  pressure  of  the  syringe,  indicating  intraneu-
al  injection.  They  also  indicated  that  smaller  doses  of  bolus
njections  at  different  points  around  the  nerve  sheath  are
equired  to  achieve  LA  spread  in  USG-guided  blocks,  leading
o  communication  and  coordination  problems  between  the
ractitioner  and  assistant.  They  described  the  Jedi  needle

olding  technique  as  a  precaution  against  these  problems.
ccording  to  Pappin  and  Christie,  the  amount  of  LA  injected
an  be  reduced  as  the  time  and  quantity  of  the  injection

6
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Table  4  Comparison  of  patient  satisfaction  between
groups.

Variables  Conventional
(n  =  45)

Jedi
(n  =  47)

p-value

Patient  satisfaction,  n  (%)
Fair  and  poor 9  (20%) 3  (6.4%) 0.053

p
c

s
s
i
i
d
s
t

d
m
c
p
s

t
n
b
p

t
p
n

t
r

t
r
r
b
d
c

J
f
u

T
t
t
t
s
b
n
s
o
t
f

C

T
p
b
h
t
t
p
t
t
a
s

C

T

R

1

1

1

1
and infusion rates on injection pressures in regional anaesthesia
Good  and  excellent  36  (80%)  44  (93.6%)

asses  to  the  practitioner’s  control  without  the  need  for
ommunication  and  coordination.3,4

The  Jedi  technique  has  been  criticized  based  on  per-
onal  experience  because  of  the  difficulty  of  using  a  20-ml
yringe  and  involuntary  shift  of  the  needle  tip  position  dur-
ng  aspiration.7 However,  the  justification  of  these  criticisms
n  the  literature  has  not  been  proven  by  prospective  ran-
omized  controlled  studies.  The  Jedi  technique  is  the  only
ingle-operator  technique  that  allows  injection  and  aspira-
ion  without  leaving  control  of  the  needle.

In  this  study,  we  aimed  to  compare  the  Jedi  method
escribed  by  Pappin3 and  the  classical  peripheral  block
ethod  with  an  assistant  in  a  prospective  randomized  and

ontrolled  study  on  patients  who  underwent  axillary  brachial
lexus  block  in  terms  of  various  parameters,  including  block
uccess  and  application  time.

Thus,  we  found  that  the  Jedi  technique  slightly  increased
he  performance  time.  For  all  that,  the  Jedi  technique  did
ot  increase  the  complications  of  arterial  puncture,  num-
er  of  needle  entries,  or  the  patient’s  pain  (VAS)  during  the
rocedure.

Sensory-motor  block  and  the  anesthesia  onset  time  (time
o  reach  surgical  anesthesia)  in  the  Jedi  technique  were  not
rolonged  compared  with  those  in  the  conventional  tech-
ique.

The  Jedi  technique  was  found  to  be  as  efficient  and  effec-
ive  as  the  classical  method  in  terms  of  the  block  success
ate.

The  regression  time  of  the  sensory  block,  VAS  values  after
he  regression  of  the  block,  and  time  of  the  first  analgesic
equirement  were  similar.  In  both  groups,  patients  did  not
equire  analgesics  for  at  least  10  hours  after  the  block.  In
oth  techniques,  the  patients’  satisfaction  with  the  proce-
ure  was  similar.  The  Jedi  technique  did  not  increase  the
omplication  rate  compared  with  the  classical  method.

Thus,  one  advantage  of  learning  and  the  performing
edi  technique  is  that  it  provides  the  opportunity  to  per-
orm  regional  anesthesia  during  working  shifts  with  few  and
ntrained  staff.15---17

Several  limitations  of  our  study  can  be  listed  as  follows.
he  operator  was  more  experienced  with  the  conventional
echnique.  Therefore,  before  starting  the  study,  the  opera-
or  practiced  the  Jedi  technique  on  gel  pads  for  2  months
o  minimize  the  difference  in  experience.  The  techniques
hould  be  compared  with  a  large  number  of  operators
ecause,  different  operators’  levels  of  success  in  both  tech-
iques  may  vary.  Another  limitation  of  the  study  was  sample
ize  insufficiency  for  interpreting  complication  rate  because

f  the  low  expected  occurrence  of  block  complications  and
he  calculation  of  sample  size  according  to  the  block  per-
orming  time.

1
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onclusions

he  Jedi  technique  allows  a single  operator  to  perform
eripheral  nerve  block  by  holding  the  syringe,  peripheral
lock  needle  on  one  hand  and  ultrasound  probe  on  the  other
and.  The  technique  excludes  communication  and  coordina-
ion  problems  between  the  operator  and  assistant.  It  allows
he  operator  to  feel  the  applied  pressure  tactically  in  the
iston,  thereby  achieving  success  rates  similar  to  those  of
he  conventional  method.  Studies  are  needed  comparing
he  Jedi  technique  with  other  single-operator  techniques
nd  investigating  whether  the  LA  dose  can  be  reduced  with
ingle-operator  techniques.
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