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Abstract

Objectives: The pericapsular nerve
group (PENG) block was first
described for analgesia of hip frac-
ture in 2018. We hypothesised that
the PENG block is safe and effec-
tive for patients with hip fracture
when provided by emergency physi-
cians and trainees in the ED.
Methods: This was an observa-
tional study of routine care. Con-
secutive patients receiving regional
anaesthesia for hip fracture at a sin-
gle ED were prospectively enrolled.
Pain scores were assessed prior to
regional anaesthesia then at
15, 30 and 60 min after adminis-
tration. Maximal reduction in pain
scores within 60 min were assessed
using the Visual Analogue Scale

(at rest and on movement) or the
Pain Assessment IN Advanced
Dementia tool (at rest). Patients were
followed for opioid use for 12 h
after regional anaesthesia and
adverse events over the duration of
admission.
Results: There were 67 eligible
patients during the enrolment period,
with 52 (78%) prospectively enrolled.
Thirty-three received femoral blocks
(19 fascia iliaca compartment blocks,
14 femoral nerve blocks) and
19 received a PENG block. Inexperi-
enced providers were able to success-
fully perform the PENG block. There
was no difference in maximum pain
score reduction between the groups.
There was no difference in adverse
effects between groups. Opioid use
was similar between the groups. More

patients were opioid-free after a
PENG block.
Conclusions: The present study
demonstrated that the PENG block
can be provided safely and effectively
to patients with hip fracture in the
ED. On the basis of this pilot study, a
larger randomised controlled study
should now be designed.

Key words: hip fracture, neck of
femur, PENG block, regional anaes-
thesia, ultrasound.

Introduction
Proximal femur fractures (including
neck of femur fracture) simply
referred to as hip fractures, are a
common, painful condition of
patients presenting to the ED who
are typically elderly and frail.1,2 Hip
fractures are associated with signifi-
cant morbidity and mortality and
the disease burden is expected to
increase.1,2 ED management of these
patients should incorporate multi-
modal analgesia, including regional
anaesthesia,3 which can improve
comfort and reduce opioid-related
harm.4

Correspondence: Dr Alan Fahey, Department of Emergency Medicine, Gold Coast
University Hospital, 1 Hospital Boulevard, Southport, QLD 4215, Australia. Email:
alan.fahey@gmail.com

Alan Fahey, BPharm, MD, Emergency Medicine Registrar; Elinor Cripps, BA (Adv)
(Hons), MD, MMed (Crit Care), Anaesthetics Registrar; Aloysius Ng, MD,
BA (Psych), Medical Officer; Amy Sweeny, MPH, RN, BSc, Research Development
Manager; Peter J Snelling, BSc, MBBS (Hons), MPHTM, CCPU, FRACP, FACEM,
Emergency Physician.

Abridged results were presented as a poster at the Australian and New Zealand
College of Anaesthetists (ANZCA) special interest group rural practice meeting on
13 June 2021 at Airlie Beach, Queensland, Australia. Awarded Mackay Institute of
Research and Innovation Rolling Trophy.

This is an open access article under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and
no modifications or adaptations are made.

Accepted 18 April 2022

Key findings
• The PENG block is safe and

effective for hip fracture in
the ED.

• More patients were opioid-free
after a PENG block.
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The fascia iliaca compartment
block (FICB) and femoral nerve
block (FNB), hereafter combined
and referred to as femoral blocks
(FBs), are both widely accepted as
the current standard of care for
regional anaesthesia of hip frac-
tures in the ED.3 Both of these
blocks provide femoral nerve
blockade for anaesthesia of the
femur and cause lower limb motor
block.5,6 There is limited evidence
that one is superior in effectiveness
to the other.7,8

The pericapsular nerve group
(PENG) block is a recently described
regional anaesthetic technique that
may be superior to FB for elderly
patients with hip fractures, given the
potential for more complete anaes-
thesia of the joint capsule with
motor sparing effects.9,10 The tech-
nique utilises sonographic and tactile
bony landmarks to inject local
anaesthetic into the iliopsoas plane
at a site distant from blood vessels
(Fig. 1). The sensory branches of the
femoral nerve (FN) and accessory
obturator nerve (AON) that inner-
vate the anterior hip capsule traverse
the iliopsoas plane over the anterior
surface of the ilium between the
iliopubic eminence medially and the
anterior inferior iliiac spine later-
ally11 where they are anaesthetised
by the PENG block.12

In contrast, effective FB relies on
cranial spread of anaesthetic to block
proximal branches of the FN, which
then travel caudally within the iliacus

muscle via the iliopsoas plane to the
anterior hip capsule.11 FB does not
block the AON, which is present in
up to 54% of patients.11 The anterior
hip capsule is also innervated by
articular branches of the obturator
nerve (ON) in 83–98% of patients.11

The articular branches of ON are not
blocked by FB13 but may be variably
anaesthetised by the PENG block.14

There have been no prior compara-
tive studies of the PENG block in ED
patients.
Existing literature supporting the

PENG block for hip fractures is lim-
ited.15 Comparative literature for the
PENG block is limited to the investi-
gation of perioperative use of the
technique by anaesthetists.10,16–19 A
perioperative study showed the
PENG block to be superior to sup-
rainguinal FICB prior to patient
positioning for spinal anaesthesia.16

The objective of the present study
was to confirm the feasibility of the
PENG block in everyday ED practice
and to compare the safety and effec-
tiveness of the PENG block to FB for
patients with hip fracture in the
ED. We hypothesised that it is safe and
effective for emergency medicine clini-
cians to provide the PENG block for
patients presenting to ED with a hip
fracture. The primary outcome was the
maximal reduction in pain score
(Visual Analogue Scale [VAS] and Pain
Assessment IN Advanced Dementia
[PAINAD]) assessed at rest within
60 min of administration of regional
anaesthesia.

Methods
Study design and setting

This was a single-centre prospective,
pragmatic, observational cohort study
of routine care conducted between
October 2019 and July 2020 in the
ED of a large regional centre in north-
ern New South Wales, Australia. This
regional hospital had an ED census of
around 33 000 adult patients in 2019.
The study was endorsed by emergency
and anaesthetic specialists at the
hospital and was approved by the
North Coast New South Wales
Human Research and Ethics Com-
mittee and prospectively registered
in the Australian New Zealand Clini-
cal Trials Registry (ACTRN12619001
410145). We adhered to the STrength-
ening the Reporting of OBservational
studies in Epidemiology statement
(https://strobe-statement.org/).

Selection of participants

Patients were considered for the
study if they had a suspected proxi-
mal femur fracture. To be eligible for
inclusion, a proximal femur fracture
(neck of femur, intertochanteric or
peritrochanteric fracture), had to be
confirmed on either radiograph or
computed tomography reported by a
radiologist, and the patient treated
with regional anaesthesia (FICB,
FNB or PENG block), performed by
an emergency physician or trainee.
In addition, patients had to be pro-
spectively enrolled with pain scores
recorded on a designated clinical
research form (CRF). Exclusion
criteria included age younger than
18 years, sub-trochanteric fracture
and regional anaesthesia provided at
another location. Patients were
screened 24 h a day, 7 days a week
to ensure consecutive recruitment.
Participant consent was waived for
this observational study of routine
practice. Clinicians were not masked
to the study objectives.

Interventions

Patients were treated at the discre-
tion of their treating clinician, with-
out influence or specifications from
the investigators. The experience of
the clinician performing the regional

Figure 1. (a) Ultrasonographic view of right sided anatomical landmarks for the peri-
capsular nerve group block, with superimposed needle trajectory (arrows) and target
injection site (*). (b) Demonstration of patient and probe positioning with needle
insertion site indicated. AIIS, anterior inferior iliac spine; FA, femoral artery; FV, fem-
oral vein; IPE, iliopubic eminence; PT, psoas tendon.
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anaesthesia technique was prospec-
tively documented. All blocks were
performed using US guidance and
ropivacaine 75–150 mg. Lignocaine
(up to 100 mg) was added to
ropivacaine for three blocks in each
group, which is known to accelerate
the onset of regional anaesthesia.20

No dexamethasone, or other anaes-
thetic adjunct medication, was added
to injectate for any patient. FICB
were performed using an infrain-
guinal technique. Injectate volume
varied between groups, with pro-
viders mostly using 40 mL (range
20–40 mL) for FICB, 20 mL (20–
30 mL) for FNB and 20 mL (15–
40 mL) for PENG block.

Outcome measures

Pain scoring was scheduled immedi-
ately prior to regional anaesthesia, at
15, 30 and 60 min post regional
anaesthesia, and then hourly until
12 h post regional anaesthesia or
operative treatment. Clinicians asked
patients to mark a 100 mm VAS on
the CRF, or the PAINAD21 tool was
used for patients with severe cogni-
tive impairment.
The VAS tool was selected to

assess pain in patients without cogni-
tive impairment as it has been widely
used in the existing literature com-
paring FICB to FNB.8,22,23 PAINAD
was employed to facilitate the inclu-
sion of patients with significant
cognitive impairment. The protocol
planned for VAS and PAINAD
scores to be used interchangeably for
analysis of the primary outcome,
similarly to the numerical rating
scale (NRS)24 and PAINAD scores
being used interchangeably studies
comparing FICB to FNB,7 and
assessing chemical denervation of the
hip for patients with inoperable
osteoarthritis.25

Scores were documented by clini-
cians on the CRF on a scale from
0 to 10. When VAS was used, pain
was scored at rest and on movement
(attempted gentle hip flexion).
PAINAD scores were only recorded
at rest. When pain scores were docu-
mented on the CRF but the VAS tool
had not been marked, the investiga-
tors assumed that the NRS had been
used, in keeping with routine

practice at this centre. NRS has been
validated to correlate with VAS.24,26

Opioid use was recorded pre-hos-
pital, including by the ambulance
service or at the referring hospital,
and in the ED during the pre-block
time period and until 12 h post
block or the patient entered the oper-
ating theatre. These data were avail-
able to the investigators via the
electronic medical record and ambu-
lance service patient records. Opioid
use was converted to oral morphine
milligram equivalent (MME) using
the Australian and New Zealand
College of Anaesthetists Faculty of
Pain Medicine Opioid Calculator.27

Adverse events (AEs) were identi-
fied from the electronic medical
record, using truncated keyword sea-
rch within the admission date range
for the following terms: ‘aspiration’,
‘delirium’, ‘sedation’, ‘naloxone’
and ‘constipation’. The electronic
medication chart was searched
within the admission date range for
naloxone and antibiotic prescription
and correlated with any association
with iatrogenic opioid overdose or
infections from regional anaesthesia.
The primary outcome was the

maximal reduction in pain score at
rest within 60 min of regional anaes-
thesia. Prespecified secondary out-
comes included pain score reduction
on movement, opioid use, onset time
of regional anaesthesia (defined as
the first recorded pain score of 1.5
less than the baseline score)
and AEs.

Sample size

The sample size calculation was
based on previous literature, which
used VAS,8 or PAINAD and NRS
combined.7 We aimed to detect a
clinically significant difference in
pain score reduction of 1.5 out of
10 points with a standard deviation
of 2.4, a power of 80% and a two-
sided alpha of 0.05. Based on previ-
ous literature,7,23 we assumed that
the FICB and FNB groups would be
sufficiently similar to combine as a
single data set to compare to the
PENG block, with a 2:1 allocation
ratio. Therefore, the sample size cal-
culated for the study was 74 patients,
including at least 25 in the PENG

block group. Consecutive patients
were enrolled over 9 months from
October 2019 to July 2020.

Data analysis

Data were entered into an Excel (ver-
sion 2008; Microsoft, Redmond,
WA, USA) spreadsheet and then
analysed in IBM SPSS Statistics (ver-
sion 26; IBM, Armonk, NY, USA).
Normality of the data was assessed
using the Shapiro–Wilk test. Basic
descriptive statistics (counts, fre-
quencies and mean and standard
deviation (for normally distributed
continuous variables) and median
and interquartile range (IQR) for
non-normally distributed data.
Graphs of the primary outcome were
produced in Python v37.0, showing
actual data points, medians and the
95% confidence intervals around the
medians.

Results
Characteristics of study subjects

There were 67 eligible patients dur-
ing the enrolment period, with

Figure 2. Patient enrolment flow chart.
FICB, fascia iliaca compartment block;
FNB, femoral nerve block; NRS, numeri-
cal rating scale; PENG, pericapsular
nerve group; VAS, Visual Analogue
Scale; PAINAD, Pain Assessment IN
Advanced Dementia.

© 2022 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.

886 A FAHEY ET AL.



52 (78%) prospectively enrolled.
Thirty-three received femoral blocks
(19 FICB and 14 FNB) and
19 received a PENG block (Fig. 2).
Recruitment to the study was termi-
nated early due to COVID-19
restrictions impacting the investiga-
tors’ ongoing access to the study site.
All 52 eligible patients were included
in the final analysis.
A comparative analysis was con-

ducted of baseline characteristics of
the two patient groups: FB and PENG
blocks (Table 1). Patient demographics
were similar between groups. Patients
from the FB group were more likely to
suffer chronic pain, although opioid
use at baseline was similar. The
groups differed in fracture type, with
patients who received FB having a
higher proportion of extracapsular

fractures. Three patients had signifi-
cant concurrent painful injuries, two
from the PENG block group (contra-
lateral Weber-C ankle fracture and
anterior shoulder dislocation) and one
from the FB group (distal radius frac-
ture). Operators providing the PENG
block were significantly less experi-
enced in the technique than operators
providing FB.

Main results

There was no difference in pain score
reduction within 60 min between
groups when measured at rest or when
measured on movement (Table 2).
Absolute pain scores at 60 min were
similar (Fig. 3). Pain score recording in
the first hour was good (85% of
scheduled scores were recorded).

However, from 2 to 12 h post block,
only 3% of scheduled scores were
recorded, this data is not presented.
NRS was used in place of VAS in
19 of the 44 patients without signifi-
cant cognitive impairment (Fig. 2). No
patient was lost to follow up.
Opioid use was statistically similar

in the 12 h period after regional
anaesthesia (median MME of 8 mg
for PENG block vs 23 mg in the FB
group) (Table 2). However, more
patients were opioid-free for 6 h
after regional anaesthesia in the
PENG block group (53% vs 33%
FB) and for the duration of follow
up (31% vs 9% FB). The median
onset times were similar.
AEs were similar between groups

(Table 2). No regional anaesthesia
associated infections were detected

TABLE 1. Baseline characteristics of study cohort

All (n = 52) Femoral block (n = 33) PENG block (n = 19)

Characteristic n % n % n %

Sex = F 33 63.0 22 66.7 11 58.0

Fracture type = extracapsular 23 44.0 18 54.5 5 26.3

Comorbidities

Chronic pain 10 19.2 8 24.2 2 11.0

Regular opioid use at baseline 5 10.0 2 6.1 3 15.8

Cognitive impairment 10 19.2 5 15.2 4 21.1

Operator experience

First time 9 17.3 2 6.1 7 36.8

1–4 17 32.7 9 27.3 8 42.1

>4 26 50.0 22 66.7 4 21.1

Opioid use prior to block (any) 47 90.4 30 90.9 17 89.5

Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD)

Age 84.5 (74.25–89) 81.1 (11.7) 83 (74.5–89) 81.2 (9.7) 86 (72–89) 80.9 (14.8)

Pre-block opioid
dose (MME)

30 (15–39) 29.1 (20.9) 30 (15–39) 31.0 (21.1) 16 (8–37.5) 26.0 (20.9)

Baseline pain score
at rest

4 (0.9–6.0) 4.1 (3.3) 4.5 (0.9–6.5) 4.3 (3.4) 3.8 (0.8–6.0) 3.7 (3.1)

Baseline pain score
on movement

9 (7.9–10) 8.6 (1.8) 10 (8–10) 9.1 (1.2) 8 (6–10) 7.7 (2.4)

Time from triage to
block (min)

168.5 (119.8–310) 241.3 (196.9) 150 (119–235) 213.8 (183.2) 234 (138–369) 288.9 (215.4)

Femoral block, fascia iliaca compartment block or femoral nerve block; IQR, interquartile range; MME, oral morphine
milligram equivalent; PENG, pericapsular nerve group; SD, standard deviation.

© 2022 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.

PENG BLOCK FOR HIP FRACTURE IN ED 887



T
A
B
L
E
2.

O
ut
co
m
es

by
bl
oc
k
ty
pe

C
ha

ra
ct
er
is
ti
c

A
ll
(n

=
52

)
Fe
m
or
al

bl
oc
k
(n

=
33

)
PE

N
G

bl
oc
k
(n

=
19

)

Sc
al
e
an

d
co
nt
in
uo

us
va
ri
ab

le
s

V
al
id
,n

M
ed
ia
n
(I
Q
R
)

M
ea
n
(S
D
)

V
al
id
,n

M
ed
ia
n
(I
Q
R
)

M
ea
n
(S
D
)

V
al
id
,n

M
ed
ia
n
(I
Q
R
)

M
ea
n
(S
D
)

M
ax

im
um

pa
in

sc
or
e
re
du

ct
io
n
at

re
st

50
2
(0
–
5.
13

)
2.
8
(3
.0
)

31
2
(0
–
6)

2.
9
(3
.0
)

19
2
(0
–
5)

2.
6
(3
.1
)

M
ax

im
um

pa
in

sc
or
e
re
du

ct
io
n
on

m
ov

em
en
t

40
3.
2
(2
.0
–
5.
0)

3.
7
(2
.7
)

24
3.
2
(2
.0
–
5.
0)

3.
8
(2
.7
)

16
3.
4
(1
.0
–
5.
1)

3.
5
(2
.9
)

T
im

e
of

on
se
t
as
se
ss
ed

at
re
st
(m

in
)

28
15

(1
5–

30
)

N
A

17
15

(1
5–

60
)

N
A

11
15

(1
5–

30
)

N
A

T
im

e
of

on
se
t
as
se
ss
ed

on
m
ov

em
en
t
(m

in
)

32
15

(1
5–

30
)

N
A

21
30

(1
5–

30
)

N
A

11
15

(1
5–

30
)

N
A

Po
st
bl
oc
k
op

io
id

us
e
6
h
po

st
bl
oc
k
(M

M
E
)

52
7.
5
(0
–
15

)
8.
8
(1
1.
1)

33
7.
5
(0
–
15

)
9.
9
(1
0.
7)

19
0
(0
–
10

)
7.
0
(1
1.
8)

Po
st
bl
oc
k
op

io
id

us
e
12

h
po

st
bl
oc
k
(M

M
E
)

52
21

.2
5
(7
.5
–
37

.5
)

16
.1
(1
3.
9)

33
23

(1
5–

37
.5
)

18
.1

(1
2.
3)

19
8
(0
–
25

.7
5)

12
.7

(1
6.
0)

T
ot
al

op
io
id

us
e
at

6
h
(M

M
E
)

52
32

(2
1–

46
.5
)

37
.9

(2
8.
4)

33
37

.5
(2
2.
5–

52
)

40
.8

(2
7.
6)

19
30

(8
–
37

.5
)

33
.0

(2
9.
8)

T
ot
al

op
io
id

us
e
at

12
h
(M

M
E
)

52
44

.2
5
(3
0.
0–

68
.2
5)

54
.1

(4
0.
0)

33
52

.5
(3
1–

82
.5
)

58
.9

(3
7.
2)

19
39

(8
–
45

.5
)

45
.7

(4
4.
2)

D
ur
at
io
n
of

ad
m
is
si
on

(d
ay
s)

52
9
(6
–
11

.7
5)

10
.8

(8
.6
)

33
8
(6
–
10

)
8.
9
(5
.1
)

19
10

(6
–
15

)
14

(1
2.
1)

Y
es

or
no

va
ri
ab

le
s

V
al
id
,n

n
(%

)
V
al
id
,n

n
(%

)
V
al
id
,n

n
(%

)

O
pi
oi
d
fr
ee

fo
r
6
h
po

st
bl
oc
k

52
21

(4
0.
4)

33
11

(3
3.
3)

19
10

(5
2.
6)

O
pi
oi
d
fr
ee

fo
r
12

h
po

st
bl
oc
k

52
9
(1
7.
3)

33
3
(9
.1
)

19
6
(3
1.
6)

R
es
cu
e
bl
oc
k
du

ri
ng

fi
rs
t
6
h

52
2
(3
.8
)

33
1
(3
.0
)

19
1
(5
.3
)

N
ew

on
se
t
de
lir
iu
m

du
ri
ng

ad
m
is
si
on

52
11

(2
1.
2)

33
9
(2
7.
3)

19
2
(1
0.
5)

N
ew

on
se
t
co
ns
ti
pa

ti
on

du
ri
ng

ad
m
is
si
on

52
9
(1
7.
3)

33
7
(2
1.
2)

19
2
(1
0.
5)

Fe
m
or
al

bl
oc
k,

fa
sc
ia

ili
ac
a
co
m
pa

rt
m
en
t
bl
oc
k
or

fe
m
or
al

ne
rv
e
bl
oc
k;

IQ
R
,
in
te
rq
ua

rt
ile

ra
ng

e;
M
M
E
,
or
al

m
or
ph

in
e
m
ill
ig
ra
m

eq
ui
va
le
nt
;
PE

N
G
,
pe
ri
ca
ps
ul
ar

ne
rv
e

gr
ou

p;
SD

,s
ta
nd

ar
d
de
vi
at
io
n.

© 2022 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.

888 A FAHEY ET AL.



during admission. One patient from
each group required a rescue block
provided by an anaesthetist prior to
operative fixation. One patient with a
FICB had a repeat FICB using land-
mark technique. One patient with a
PENG block had a femoral nerve cath-
eter inserted. Three patients were
checked in to the operating theatre
prior to 12 h post regional anaesthesia
(one PENG block and two FBs).

Discussion
In this pragmatic, single-centre obser-
vational study of patients with hip
fracture in ED, there was no differ-
ence observed in maximal pain score
reduction within 60 min for the
PENG block compared to FB. This
pilot study demonstrates that the
PENG block is feasible, safe and
effective when provided in the ED by

a group of providers relatively inex-
perienced in the technique. This is the
first study to report on routine use of
the PENG block in ED and the first
prospective comparison to other tech-
niques (FICB and FNB) in the ED.
Opioid-sparing is important in the

elderly population because of its
potential morbidity. In our study,
more patients were opioid-free after
a PENG block, although we did not
detect a significant difference in
median opioid use. The data on
opioid use had excellent capture
because of the strict mandatory
recording of these regulated medica-
tions. In addition, we were able to
account for potential confounders
between groups, including concur-
rent injuries, baseline opioid toler-
ance or attending the operating
theatre less than 12 h from regional
anaesthesia.

The PENG block has several char-
acteristics highlighted by the present
study that make it attractive to ED
clinicians. First, it was straightfor-
ward for inexperienced providers to
perform successfully, which is likely
because of bony sonographic land-
marks and tactile bony endpoint of
needle insertion. Also, the risk of
local anaesthetic systemic toxicity is
innately minimised as the target
injection site is distant from vascular
structures, and there were no
reported differences in AEs com-
pared to FB.
A strength of the present study

was use of VAS and PAINAD, all-
owing inclusion of patients with cogni-
tive impairment, who are often
excluded from regional anaesthesia
research28 despite representing a third
of the disease burden for hip frac-
ture.23,28 Having clinicians, rather

Figure 3. Pain scores over time. Boxes indicate the interquartile range bisected at the median. Black whiskers show the distribu-
tion, excluding outliers. Yellow dots and lines show mean and standard deviation. Blue dots are individual data points. Femoral
block, femoral nerve block or fascia iliaca compartment block; PENG, pericapsular nerve group.
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than research assistants, enrol patients
and record data allowed for a 78%
prospective recruitment rate with con-
secutive (24/7) screening. However,
this resulted in a heterogeneous data
set as NRS was often used in place of
VAS. Combining FICB and FNB as a
single treatment arm for data analysis
was reasonable based on previously
established similar effectiveness.7,23

However, when our data were divided
into three treatment arms, we found
the FICB and FNB group differed sig-
nificantly in baseline pain scores and
pain score reduction was not equal
(Tables S1 and S2).
There were several limitations to

the present study. First, it was a
single-centre, non-randomised study,
subject to potential selection bias.
Clinicians were unable to be blinded
and, given the open-label nature of
the study, clinicians were aware of
the intervention of interest and could
be subject to the Hawthorne effect.29

Pain score recording after 60 min
was too sparse to provide any infor-
mation on the duration of action of
any of the regional anaesthetic tech-
niques provided. However, there
was excellent capture of opioid use
from the time of injury until 12 h
post regional anaesthesia, which pro-
vides another objective measure of
pain. AEs were reviewed retrospec-
tively, although all the important
AEs were likely to have been
captured.

Conclusions
This first comparative study of the
PENG block versus FICB and FNB
demonstrates the PENG block to
be feasible, safe and effective when
provided by everyday ED clini-
cians. A larger multi-centre ran-
domised controlled study should
now be designed to determine
whether the PENG block is supe-
rior to FICB or FNB for patient-
centred outcomes in patients with
hip fracture in ED.
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tion may be found in the online ver-
sion of this article at the publisher’s
web site:

Appendix S1. Raw data.
Table S1. Baseline characteristics of
three way-comparison study cohort.
FICB, fascia iliaca compartment block;
FNB, femoral nerve block; IQR, inter-
quartile range; MME, oral morphine
milligram equivalent; PENG, peri-
capsular nerve group block.
Table S2. Outcomes by block type –

three treatment arms. FICB, fascia
iliaca compartment block; FNB, fem-
oral nerve block; IQR, interquartile
range; MME, oral morphine milli-
gram equivalent; PENG, peri-
capsular nerve group block.
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