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Abstract

Background: Peripheral nerve blocks (PNBs) are increasingly popular in acute ankle fracture surgery but rebound pain
may outweigh the benefits. The AnAnkle Trial was designed to assess the postoperative pain profile of PNB anaesthesia
compared with spinal anaesthesia (SA).

Methods: The AnAnkle Trial was a randomised, two-centre, blinded outcome analysis trial. Eligible adults booked for
primary ankle fracture surgery were randomised to PNB or SA. The PNBs were ultrasound-guided popliteal sciatic and
saphenous blocks with ropivacaine and SAs were with hyperbaric bupivacaine. Postoperatively, all subjects received
paracetamol, ibuprofen, and patient-controlled i.v. morphine for pain. The primary endpoint was 27 h Pain Intensity and
Opioid Consumption (PIOC) score. Secondary endpoints included longitudinal pain scores and morphine consumption
separately, and questionnaires on quality of recovery.

Results: This study enrolled 150 subjects, and the PNB success rate was >94%. PIOC was lower with PNB anaesthesia
(median, —26.5% vs +54.3%; P<0.001) and the probability of a better PIOC score with PNB than with SA was 74.8% (95%
confidence interval, 67.0—82.6). Pain scores and morphine consumption analysed separately also yielded a clear benefit
with PNB, despite substantial rebound pain when PNBs subsided. Quality of recovery scores were similar between
groups, but 99% having PNB vs 90% having SA would choose the same anaesthesia form again (P=0.03).

Conclusions: PNB anaesthesia was efficient and provided a superior postoperative pain profile compared with SA for
acute ankle fracture surgery, despite potentially intense rebound pain after PNB.

Clinical trial registration: Clinicaltrialsregister.eu, EudraCT number: 2015-001108-76.
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Editor’s key points

e Peripheral nerve blocks (PNBs) are frequently used for
ankle fracture surgery, but rebound pain may reduce
their benefits by increasing postoperative opioid
requirements.

e Arandomised trial including 150 subjects was designed
to assess the postoperative pain profile of regional
anaesthesia provided with PNB vs spinal anaesthesia
(SA) for ankle fracture surgery.

e The primary endpoint of Pain Intensity and Opioid
Consumption score was lower in the PNB group, which
also had greater patient satisfaction despite similar
quality of recovery scores for both groups.

Acute ankle fracture surgery is common, yet there is
currently no evidence-based consensus on the optimal
anaesthesia modality for this procedure. Focus on post-
operative pain control is paramount as fracture surgery is
painful,’ and opioid analgesia has serious dose-dependent
side-effects.” * Spinal anaesthesia (SA) is a commonly used
technique and seems superior to general anaesthesia (GA)
regarding the postoperative pain profile.>® Recently, pe-
ripheral nerve blocks (PNB) have gained interest and are
being widely implemented for pain treatment and as pri-
mary anaesthesia in both elective and acute orthopaedic
limb surgery.” PNBs are safe and effective and provide long-
lasting postoperative analgesia. In elective knee, ankle, and
foot surgery, PNBs are reportedly beneficial regarding post-
operative pain scores, morphine consumption, and patient
satisfaction.® ® However, the pain profile after acute trauma
surgery is intuitively different and remains sparsely inves-
tigated. Recent studies have raised concern that the ensuing
‘rebound pain’ when the block effect subsides is clinically
relevant and may even outweigh the benefits of PNBs on the
postoperative pain profile in acute trauma surgery.”’  In a
recent exploratory study, we acknowledged this potential
problem but also discovered that rebound pain is relatively
short lasting.””

The aim of this randomised clinical trial, the AnAnkle Trial,
was to assess the postoperative pain profile and quality of
recovery after PNB anaesthesia compared with SA for acute
ankle fracture surgery.

Methods

The AnAnkle Trial was a randomised, parallel group, dual-
centre, open-label clinical trial with blinded outcome anal-
ysis. The study was approved by the Committees on Health
Research Ethics in the Capital Region of Denmark (H-
15004360), the Danish Health Authority (2015033540), and
the Danish Data Protection Agency (HEH-2015-034). It was
conducted in accordance with the Declaration of Helsinki
and externally audited by the Copenhagen Good Clinical
Practice (GCP) Unit. Written consent was given by all
participants.

Before enrolment, the study protocol was published at
Clinicaltrialsregister.eu (EudraCT number: 2015-001108-76)
and, before data entry, as an open access article.?’’ We
adhered to the Consolidated Standards of Reporting Trials
(CONSORT) statement and the extension on pragmatic
trials.?h?2

Participants and inclusion criteria

We consecutively screened adult patients scheduled for pri-
mary ankle fracture surgery with open reduction and internal
fixation (ORIF) in either of two large university hospitals.
Candidates were considered eligible if they were adults >18 yr,
and able to read Danish with a uni-, bi- or trimalleolar fracture
without involvement of the proximal fibula. Exclusion criteria
were: relevant allergies, body weight <52 kg (to avoid local
anaesthetic toxicity), contraindications for SA, current
gastrointestinal bleeding, other injuries requiring opioid an-
algesics, habitual daily opioid use, cognitive or psychiatric
dysfunction or substance abuse, logistical reasons, neurolog-
ical dysfunction in the lower extremities, pregnancy or
breastfeeding, infection at the injection site, acute porphyria,
or nephropathy requiring dialysis. Subjects were recruited
from July 2015 until the required sample size was achieved in
May 2017.

Procedure
Intervention group

PNBs were administered following local guidelines by any
anaesthesiologist experienced in PNBs for surgical anaes-
thesia. They were ultrasound-guided popliteal sciatic and
saphenous blocks using ropivacaine 7.5 mg ml~! at 20 ml for
the sciatic nerve and 8 ml for the saphenous nerve. Popliteal
blocks were predominantly lateral approach, subparaneural
blocks at the level of the bifurcation. Saphenous blocks were
placed mid-thigh, which provides a high success rate.?®
Whenever possible, PNBs were administered in the peri-
anaesthesia care unit (PACU) at >1 h before surgery. In case
of insufficient effect, evaluated by sense of touch, cold and
pinprick, a supplement of 5 ml (patient weight, 62—71 kg) or 10
ml (>72 kg) was allowed after 45—60 min.

Control group

For the control SA group, neuraxial block was administered in
the operation theatre by any anaesthesiologist experienced in
SA using hyperbaric bupivacaine 5 mg ml~! 2.0 ml with the
patient lying on the injured side and in slight anti-
Trendelenburg for 5-20 min until certain effect.

Both groups

Anxiety during PNB or SA administration was mitigated with
small doses of midazolam or propofol as needed. Sedation
with propofol during surgery was optional. Any light to mod-
erate pain during surgery was remedied on demand with
fentanyl or sufentanil. In case of severe pain or inability to
cooperate, GA was administered.

Postoperatively, SA patients were observed in the PACU
until motor function had returned. PNB patients went directly
to the orthopaedic ward. Postoperative pain medication regi-
mens were identical: paracetamol 1000 mg every 6 h,
ibuprofen 400 mg every 8 h, and patient-controlled analgesia
(PCA) with intravenous (i.v.) morphine providing 2.5 mg per
dose with a 6 min lockout interval. Steroids or controlled
release opioids were not allowed on the day of the operation.

Data collection

Participants registered current pain on a numeric rating scale
(NRS) of 0—10 every 3 h from administration of anaesthesia
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Assessed for elig

Enrolment

Excluded (n=375)
¢ Meeting exclusion criteria (n=260)

¢ Declined to participate (n=61)
+ Alternative surgical approach (n=54)2

Randomised (n=160)

—

Excluded before intervention (n=10)

¢ Meeting withdrawal criteria (n=9)

¢ Wrongful inclusion (allergy) (n=1)
Each exclusion was replaced to ensure
150 participants receiving allocated
intervention as pre-specified.

Allocation

Allocated to PNB (n=77)
+ Received allocated intervention (n=77)
+ Did not receive allocated intervention (n=0)

Allocated to SA (n=73)
¢ Received allocated intervention (n=73)
¢ Did not receive allocated intervention (n=0)

Follow-up

Lost to follow-up (n=0 for 0-27 h)
Lost to follow-up (n=6 for diary POD 1-7)

Lost to follow-up (n=0 for 0-27 h)
Lost to follow-up (n=7 for diary POD 1-7)

Analysis

Analysed (n=77)

4 Primary outcome assessed (n=77)

+ Secondary outcomes assessed (n=77)
¢ Tertiary outcomes assessed (n=71)

¢ Excluded from analysis (n=0)

Analysed (n=73)

¢ Primary outcome assessed (n=73)

¢ Secondary outcomes assessed (n=73)
¢ Tertiary outcomes assessed (n=66)

¢ Excluded from analysis (n=0)

Fig 1. AnAnkle trial flowchart. ®Described in the second-to-last paragraph of the Discussion section. POD, postoperative day.

until 27 h whereas PCA morphine was electronically regis-
tered. The 27 h period was set based on previous experience'®
to include at least 6 h after PNB cessation for any rebound
pain.?® Participants registered block cessation when full
sensation had returned to the ankle. At 27 h they answered
questionnaires on quality of recovery, overall satisfaction, and
opioid side-effects. The latter was repeated on postoperative
day (POD) 2 in a patient diary.

Endpoints

The main outcome was postoperative pain. The primary
endpoint to illustrate this was the composite Pain Intensity
and Opioid Consumption (PIOC) score for the 0—27 h interval
after anaesthesia. This was calculated by ranking both the NRS
area under the curve (AUC) pain score and total morphine
consumption 0—27 h across both groups. PIOC is the summa-
tion of the deviations from the mean ranks for both parame-
ters and equals —200% to +200% for each patient.’*?> Effect
size was expressed as the probability of having a better (lower)

PIOC score with one treatment over the other. PIOC is based on
the ‘Silverman integrating approach’ (SIA),2>%° but utilises a
longitudinal AUC pain measure rather than the original single
pain measurement.’* The PIOC score provides increased sta-
tistical strength compared with analysing the inherent end-
points separately, and adds temporality to the pain measure
without multiple significance tests increasing the risk of type 1
error.?*

Secondary endpoints included the separate PIOC compo-
nents NRS-AUC pain scores and morphine consumption (PCA
pump) 0—27 h after anaesthesia and quality of recovery
(Danish QoR-15 score)?” and opioid adverse effects reported as
occurrence of clinically meaningful events (CMEs) identified
with the Opioid-Related Symptom Distress Scale (OR-SDS)
questionnaire.* Frequency, severity, and bother of 10 opioid
related symptoms were rated on Likert scales. A ‘severe’ or
‘very severe’ symptom translates to an adverse ‘composite’
CME, except for confusion where ‘moderate’ severity is suffi-
cient.* This severity-based CME method is validated to
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Table 1 Subject characteristics by study group. IQR, inter-
quartile range; NRS, numeric rating scale.

Variable Peripheral Spinal
nerve block anaesthesia
(n=77) (n=73)

Age, yr; median (IQR [range]) 56 (44—66 [18 54 (40—67 [19

to 81)) to 84])
Sex female/male; n (%) 46 (60)/31 51 (70)/22 (30)
(40)
BMI, kg m~? median (IQR) 262 (23.6  26.3(23.7
—29.3) —29.3)
ASA physical status; n (%)
1 36 (47) 43 (59)
2 37 (48) 27 (37)
3 4 (5) 3 (4)
Fracture type; n (%)
Unimalleolar 29 (38) 30 (41)
Bimalleolar 18 (23) 23 (32)
Trimalleolar 30 (39) 20 (27)
Preoperative ‘average’ pain, 4(3-5[0to 4 (3—5[0to 8])
NRS 0—10; median (IQR 9))
[range])
Time from injury to surgery, h; 50 (26—72) 53 (29—94)
median (IQR)
Protocol violations; n (%)
Conversion to general 5 (6) 0 (0)
anaesthesia
Steroid or modified-release 4 (5) 7 (10)
opioid
Perioperative short-acting 12 (16) 11 (15)
opioid

correlate with frequency and bother in a mixed postoperative
population.* An older version with 12 symptoms has been
validated for orthopaedic surgery.?

Further endpoints were: proportion of ‘risk patients’ with a
PIOC of +100 to +200 (i.e. high scoring in both pain and
morphine consumption), overall patient satisfaction with the
anaesthesia form rated on an NRS from —5 (very dissatisfied)
to +5 (very satisfied), and proportion of participants who
would choose the same anaesthesia type again. We also
registered OR-SDS on POD2 and intervention-related adverse
events.

Randomisation and blinding

Randomisation was generated through a secure website as 1:1
allocation stratified by centre and age group (<60 or >60 yr)
and arranged in blocks of varying sizes. The AnAnkle Trial was
open labelled to participants and investigators but blinded for
outcome analysis by having an external consultant encrypt
patient ID and group allocation in the data.

Sample size estimation and statistical analysis

Based on pilot study data,’ we performed a sample size esti-
mation for the primary endpoint using Wilcox-
on—Mann—Whitney (WMW) odds with the O’Brien Castello
formula.”>?° We deemed 30% reduction in morphine con-
sumption and pain scores to be clinically relevant. With a
power of 80% and a two-sided type 1 error risk of 5%, the
required sample size was 141 adjusted to a final 150 partici-
pants to accommodate protocol violations. The key secondary
endpoints were also covered by this sample size.?’ Withdrawal

Median pain profile 0-27 h
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Fig 2. Pain profiles by study group. The median pain score pro-
files after spinal and peripheral nerve block anaesthesia for
ankle fracture surgery. NRS, numeric rating scale; PNB, periph-
eral nerve block; SA, spinal anaesthesia.

of consent or surgery indication prompted exclusion and
replacement with a new participant.?’

Blinded data were analysed by the intention-to-treat prin-
ciple using the statistical software SPSS (version 25; SPSS, Inc.,
Chicago, IL, USA) and R (R Foundation for Statistical
Computing, Vienna, Austria). Data were inspected for
normality of distribution and the choice of analysis is shown
with each result. PIOC is compared by treatment group with
the Mann—Whitney U-test and the effect size estimate, called
P/, is interpreted as the probability of having a better PIOC
score in the PNB group.?* It is tied to WMW odds®® which
equals P'/(1—P'). We prespecified age subgroups analysis,?’ as
age is a known confounder in pain studies.’’ Handling of
missing data is described in the published protocol. For results
with <5% missing data, the missing fraction is not stated.

Results

We included 150 of 160 randomised patients for analysis from
July 23, 2015 to May 31, 2017. Ten were withdrawn by the
predetermined criteria without receiving the intervention
(Fig. 1).

The PNB and SA groups were comparable regarding subject
characteristics and potentially confounding factors registered
and baseline pain scores and protocol violations (Table 1).
There were no intergroup differences regarding Charlson co-
morbidity index, diabetes mellitus, smoking, high alcohol
consumption, or duration of surgery. A tourniquet was used in
5% of operations, and an intermittent pneumatic compression
system to reduce swelling was used preoperatively in 55% and
postoperatively in 5% of cases with no intergroup differences.
The median postoperative length of stay in the orthopaedic
ward was 46 h (25th—75th percentiles, 28—64 h) with no sig-
nificant difference between the groups (27 h after anaesthesia
was the predefined minimum observation period). Although



Postoperative pain in ankle fracture surgery | 885

not statistically significant, five patients in the PNB group
required GA during surgery compared with no patients in the
SA group (P=0.059; Fisher’s exact test). ‘Possibly insufficient
block’ was stated in three cases, whereas two could not
cooperate with sedation. Hence, PNB failure was three out of
77 (3.9%). The mean duration of effect until return of sensation
to the ankle was 3.5 h (95% confidence interval [CI], 3.2—3.9 h)
for SA and 16.5 h (95% CI, 15.8—17.3 h) for PNB.

Primary endpoint

The median pain score profiles of the two groups are shown in
Fig. 2. The PIOC scores, based on both 0—27 h i.v. morphine
consumption and AUC pain scores, were significantly lower in
the PNB group (median, —26.5% vs +54.3%; P<0.001;
Mann—Whitney U-test) as shown in Fig. 3. The effect size
probability of a subject with PNB having a lower PIOC score
than a subject with SA was P'=74.8% (95% ClI, 67.0—82.6%).

Secondary endpoints

Results for secondary endpoints are listed in Table 2. The
separate PIOC components AUC pain scores and 0—27 h
morphine consumption were both significantly lower in the
PNB group. Opioid side-effects with at least one CME on the
OR-SDS were experienced by almost half the participants
within the first 27 h. There was an apparent higher incidence
in the SA group, which was not statistically significant. From
the evening on POD1 to the evening on POD2 there were
significantly more subjects experiencing side-effects in the SA
group with a relative risk (RR) of 3.56 (95% CI, 1.54—8.20). The
number of ‘risk patients’ (PIOC >100) was significantly higher

PIOC score
200 -
100 -
9
(8} 0 -
o
o
—100 -
—200 -
SA PNB

Fig 3. Pain Intensity and Opioid Consumption (PIOC) scores by
study group. PIOC scores, based on both 0—27 h morphine
consumption and area-under-the-curve pain scores, were
significantly lower in the peripheral nerve block group (median,
—26.5% vs +54.3%, P<0.001; MWU test). The effect size is illus-
trated by the probability of a patient with peripheral nerve block
having a lower PIOC score than a patient with SA, P'=74.8% (95%
CI, 67.0—82.6). PNB, peripheral nerve block; SA, spinal anaes-
thesia; CI, confidence interval; MWU, Mann—Whitney U-test.
Bold lines, medians; boxes, 1st—3rd quartiles; whiskers, ranges.

in the SA group with RR=6.07 (95% CI, 2.20—16.69), and fewer
subjects from the SA group would choose the same anaes-
thesia type again. Satisfaction score and QoR-15 quality of
recovery yielded no statistically significant differences be-
tween groups. More intervention-related adverse events were
reported in the SA group, but the difference was not statisti-
cally significant. Intraoperative haemodynamic events were
not included in this registration, but records of the need for
one or more administrations of vasoactive drugs (ephedrine or
phenylephrine) showed a higher incidence in the SA group
with 17 subjects (23%) us 5 (6%) in the PNB group, four of whom
had GA (P=0.004, y” test; RR=3.59; 95% CI, 1.40—9.22).

Subgroup analyses

The PNB benefit was somewhat larger, but did not reach sta-
tistical significance, in the older patient group with a PIOC
effect size probability of P'=82.4% (95% CI, 71.6—93.2%), which
was 73.4% (95% CI, 62.9—83.8%) in the younger group. The
secondary endpoints yielded generally lower morphine con-
sumption for older subjects across treatment groups, but also
proportionally larger reductions in both morphine consump-
tion and pain scores with PNB compared with SA for the older
group (Table 2).

Discussion

With this randomised clinical trial, we investigated 150 acute
subjects, comparing detailed postoperative pain profiles after
ankle fracture surgery under either PNB anaesthesia or SA. We
provide novel data by integrating pain scores with opioid
consumption, and believe this is the first study sufficiently
detailed to show a benefit of PNB compared with SA on post-
operative pain in acute fracture surgery despite an evident
rebound pain phenomenon upon PNB resolution.

The composite primary endpoint showed a large effect size
favouring PNB but has not been previously used in similar
study populations. Secondary endpoints also yielded a clear
benefit on both morphine consumption and longitudinal pain
measures separately, in congruence with studies of elective
surgery.27'° In acute fracture surgery, RCTs have found that
rebound pain may compromise the benefit of PNBs.'”'*® How-
ever, these were limited by large intervals between pain scores
and inconsistent pain medication regimens, rendering the
extent and clinical relevance of rebound pain effectively un-
known. We showed that the PNB benefit was also evident in a
far lower fraction of ‘risk patients’ (PIOC >100), who score
highly in both pain and morphine consumption. However, the
0—27 h PCA i.v. morphine use in the PNB group was a median
20 mg and up to 97 mg. As PNBs provided about 17 pain-free
hours, these substantial morphine amounts were taken
within only ~10 h after PNB resolution. This indicates that
rebound pain after PNB can be severe and warrants attention
in clinical practice.’! The rapid morphine consumption in the
PNB group may explain the similarity in opioid side-effects on
POD1 despite a much larger total consumption in the SA
group. POD2 yielded a significant difference favouring PNB in
accordance with consumption.

The QoR-15 questionnaire revealed only moderate recovery
scores®? with no significant intergroup difference. The ques-
tionnaire should reflect the whole postoperative period 0—27 h
but reports in the PNB group may be biased by an experience of
rebound pain overshadowing the memory of the painless
initial hours. The QoR-15 is thoroughly validated,?”-**** but not
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Table 2 Secondary endpoint data by study group, including subgroup analyses.

Variable Peripheral nerve block Spinal anaesthesia P- Test
(n=77) (n=73) value
Morphine i.v. 0—-27 h total, mg; median (IQR [range]) 20.0 (12.5—38.8 [0 to 97]) 32.5(18.1-65.0 [0 to 0.001* MWU
132))
Morphine i.v. 0—27 h, subgroups'
>60 yr 12.5 (7.5—22.5 [0 to 53)) 28.9 (16.0-42.1 [5 to 0.001 MWU
132))
<60 yr 32.5 (16.7—47.5 [0 to 97]) 42.5 (22.5-72.5 [0 to 0.038 MWU
129])
Pain score 0—27 h AUC, NRS h, median (IQR) 37.5 (20.3—-54.0) 72.0 (43.5—-102.0) <0.001 MWU
Pain score 0—27 h AUC, subgroups’
>60 yr 21.0 (10.5—45.0) 54.8 (36.0—96.0) <0.001 MWU
<60 yr 45.0 (25.1-61.5) 75.0 (56.2—111.0) <0.001 MWU
Opioid adverse effects; n (%)
OR-SDS CME 0—27 h >1 34 (45) 36 (51) 0.469
OR-SDS CME on POD2 >1! 6 (10) 21 (34) 0.001 %>
Quality of recovery, QoR-15; mean (95% CI) 107.3 (102.4—-112.1) 104.6 (99.1-110.2) 0.466  t-test
‘Risk patients’ (PIOC >100); n (%) 4 (s) 23 (32) <0.001 %2
Patient satisfaction, NRS —5 to 5; median (IQR [range]) 5 (4—5 [-1 to 5]) 5 (3—5[-2to 5]) 0.444 MWU
Would choose anaesthesia form again; n (%) 74 (99) 64 (90) 0.030 Fisher’s exact
Adverse events (number of patients); n (%) 7 (9) 14 (19) 0.075 >

AUC, area under the curve; 95% CI, 95% confidence interval; CME, composite clinically meaningful event; IQR, inter-quartile range; MWU,
Mann—Whitney U-test; NRS, numeric rating scale; OR-SDS, opioid related symptom distress score; PIOC, pain intensity and opioid consumption score;
PNB, peripheral nerve block; POD, postoperative day; QoR-15, quality of recovery 15-item score (0—150).

" Data shown in bold are statistically significant (P<0.05).

t For age >60 yr: n=59 (PNB 31, SA 28), for age < 60 yr: n=91 (PNB 46, SA 45).

 Missing data for 27 questionnaires (18%), 13 not received and 14 incomplete; sample size, n=123 (PNB 62, SA 61).

specifically for PNBs®* Patient satisfaction was very high with
no intergroup difference but with a clear ceiling effect making
interpretation difficult. Wanting to ‘do well’ when studied,
known as the Hawthorne effect, may have inflated the scores
in both groups. More subjects in the PNB group would choose
the same method again (99% vs 90%).

Subgroup analyses revealed lower pain scores and lower
morphine consumption for older patients across treatment
groups. Interestingly, the benefit of PNB over SA was somewhat
larger in the older group compared with younger subjects. The
study was not powered for this comparison and the difference in
PIOC effect size probability did not reach statistical significance.
Although underpowered, this seems clinically relevant as it in-
dicates less rebound pain and greater benefit with PNB anaes-
thesia for older patients. Importantly, opioid sparing with PNB
was proportionally larger for older subjects, who are more sus-
ceptible to opioid-associated adverse consequences including
falls, fractures, and delirium.>”

We chose SA as the comparator to PNB because SA was
most commonly used at our centre for ankle fracture ORIF,
was associated with lower postoperative opioid consumption
than GA in a retrospective study,” and had lower pain scores
than GA in a prospective study.®

The strengths of this study include the large sample size for
an RCT of acute fracture cases and the novel approach to
illustrating a detailed pain profile including a focus on patient-
reported measures. The use of an integrated and clinically
meaningful endpoint including a longitudinal measure of pain
adds to the internal validity. The PIOC measure is clinically
relevant as it takes any opposing effects between opioid con-
sumption and pain scores into consideration. The pragmatic
approach of using standard treatments and a broad patient
population adds to the external validity and generalisability of
the results. Importantly, we ensured clinically meaningful

results by using a multimodal pain regimen and i.v. PCA in
both groups, which is known to lower pain scores.’® By
reporting the separate PIOC components as secondary end-
points, we adhere to the recommendations of the Initiative on
Methods, Measurement, and Pain Assessment in Clinical Tri-
als (IMMPACT) on using composite endpoints.>’ The overall
design was strong with good allocation concealment and
external GCP audit, and followed the IMMPACT recommen-
dations on clinical trials in acute pain.>®

The key limitation of the study is the lack of blinding. The
marked differences in onset and duration between PNB and SA
would make blinding futile, even with sham blocks. Some
inadvertent influence on participants by unblinded in-
vestigators cannot be ruled out. Secondly, differences in initial
postoperative care between the PACU and ward could affect
the participants, although pain treatment regimens were
identical. We minimised these influences by standardising
subject information, by having the subjects register data
without the presence of personnel, by electronically regis-
tering PCA morphine consumption, and by blinding the data
before analysis. The Hawthorne effect may also influence
patient-reported data, but probably in both groups similarly.
Anxiety questionnaires were omitted, although anxiety is a
known predictor of postoperative pain.* This should not
affect the results because of the random allocation but may
affect external validity as the most anxious patients might be
more inclined to refuse participation. Recruitment was chal-
lenged by a midway change in practice at one centre. Unstable
trimalleolar fractures could no longer be included because the
surgery method was changed to a posterior approach with
longer duration, rendering the set spinal dose insufficient.
This slowed recruitment but is unlikely to have influenced the
results as the centre-stratified randomisation ensured equal
distribution of fracture types in the two treatment groups.
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In conclusion, this randomised clinical trial shows a sub-
stantial benefit of PNB anaesthesia compared with SA on the
postoperative pain profile in acute ankle fracture surgery
despite evident rebound pain upon PNB resolution. Both pain
scores and morphine consumption were markedly reduced by
PNB, and patients having PNB anaesthesia were more likely to
choose the same modality again. The benefit of PNB may be
greater for older patients, which should be explored in future
studies.

Authors’ contributions

RS and biostatistician TWK take responsibility for the integrity
of the data and the accuracy of the data analysis. RS held
primary responsibility for the trial as ‘Sponsor’ and Principal
Investigator. SB, IG, NBF and AMM were senior academic
supervisors.

Concept and design: RS, SB, IG, AMM

Study planning: RS, SB, IG, AMM, JKN, NBF, NS, PTT, TWK
Conduction and data acquisition: RS, SH, LLH, JKN

Statistical analysis: RS, TWK

Data interpretation: RS, SB, IG, AMM, NBF

Drafting of the manuscript: RS

Critical revision and approval of the manuscript: RS, SB, IG,
AMM, LLH, SH, JKN, NBF, NS, PTT, TWK

Acknowledgements

We thank all clinical and research staff involved at the trial
sites. We thank H. Kruse (Herlev Hospital) for assistance with
idea development and C. Wiuff (Copenhagen GCP Unit) for
thorough auditing, K. Kinberg (Hvidovre Hospital) for assisting
in data collection and K. Wildgaard (Herlev Hospital) for
blinding the data for analysis. OPEN, Odense Patient data
Explorative Network, Odense University Hospital, Odense,
Denmark, provided the secure online randomisation tool.

Declarations of interest

The authors declare that they have no conflicts of interests.

Funding

Danish Society of Anaesthesia and Intensive Care Medicine
‘DASAIMs Forskningsinitiativ’; the private foundation ‘Viggo
og Krista Pedersens Fond and the public source ‘For-
skningsradet Herlev Hospital’. The funders had no influence
on idea, design, conduct, analysis or reporting of the trial.

References

1. Gerbershagen HJ, Aduckathil S, van Wijck AJM, Peelen LM,
Kalkman CJ, Meissner W. Pain intensity on the first day
after surgery: a prospective cohort study comparing 179
surgical procedures. Anesthesiology 2013; 118: 934—44

2. Wheeler M, Oderda GM, Ashburn MA, Lipman AG. Adverse
events associated with postoperative opioid analgesia: a
systematic review. ] Pain 2002; 3: 159—80

3. Zhao SZ, Chung F, Hanna DB, Raymundo AL, Cheung RY,
Chen C. Dose—response relationship between opioid use
and adverse effects after ambulatory surgery. J Pain
Symptom Manage 2004; 28: 35—46

4. Chan KS, Chen W-H, Gan TJ, et al. Development and
validation of a composite score based on clinically

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Jordan C, Davidovitch RI,

meaningful events for the opioid-related symptom
distress scale. Qual Life Res 2009; 18: 1331—40

. Christensen KP, Mgller AM, Nielsen JK, Klausen TW,

Sort R. The effects of anesthetic technique on post-
operative opioid consumption in ankle fracture surgery.
Clin J Pain 2016; 32: 870—4

Walsh M, Tejwani N,
Rosenberg A, Egol KA. Spinal anesthesia mediates
improved early function and pain relief following surgi-
cal repair of ankle fractures. ] Bone Jt Surg Am 2010; 92:
368—74

. Cozowicz C, Poeran ], Zubizarreta N, Mazumdar M,

Memtsoudis SG. Trends in the use of regional anesthesia:
neuraxial and peripheral nerve blocks. Reg Anesth Pain Med
2016; 41: 43-9

. Liu SS, Strodtbeck WM, Richman JM, Wu CL. A comparison

of regional versus general anesthesia for ambulatory
anesthesia: a meta-analysis of randomized controlled
trials. Anesth Analg 2005; 101: 1634—42

. Xu J, Chen X, Ma C, Wang X. Peripheral nerve blocks for

postoperative pain after major knee surgery. In: Wang X,
editor. Cochrane database systematic review. Chichester, UK:
John Wiley & Sons; 2014. CD010937

Chan E-Y, Fransen M, Parker DA, Assam PN, Chua N.
Femoral nerve blocks for acute postoperative pain after
knee replacement surgery. In: Chan E-Y, editor. Cochrane
database systematic review. Chichester, UK: John Wiley &
Sons, Ltd; 2014. CD009941

Stein BE, Srikumaran U, Tan EW, Freehill MT, Wilckens JH.
Lower-extremity peripheral nerve blocks in the perioper-
ative pain management of orthopaedic patients: AAOS
exhibit selection. ] Bone Jt Surg Am 2012; 94: el167

Fowler SJ, Symons J, Sabato S, Myles PS. Epidural analgesia
compared with peripheral nerve blockade after major
knee surgery: a systematic review and meta-analysis of
randomized trials. Br ] Anaesth 2008; 100: 154—64

Grosser DM, Herr MJ, Claridge RJ, Barker LG. Preoperative
lateral popliteal nerve block for intraoperative and post-
operative pain control in elective foot and ankle surgery: a
prospective analysis. Foot Ankle Int 2007; 28: 1271-5
Singelyn FJ, Aye F, Gouverneur JM. Continuous popliteal
sciatic nerve block: an original technique to provide
postoperative analgesia after foot surgery. Anesth Analg
1997; 84: 383—6

Klein SM, Nielsen KC, Greengrass RA, Warner DS,
Martin A, Steele SM. Ambulatory discharge after long-
acting peripheral nerve blockade: 2382 blocks with ropi-
vacaine. Anesth Analg 2002; 94: 65—70

Jankowski CJ, Hebl JR, Stuart MJ, et al. A comparison of
psoas compartment block and spinal and general anes-
thesia for outpatient knee arthroscopy. Anesth Analg 2003;
97: 1003—-9

Goldstein RY, Montero N, Jain SK, Egol KA, Tejwani NC.
Efficacy of popliteal block in postoperative pain control
after ankle fracture fixation: a prospective randomized
study. J Orthop Trauma 2012; 26: 557—61

Galos DK, Taormina DP, Crespo A, et al. Does brachial
plexus blockade result in improved pain scores after distal
radius fracture fixation? A randomized trial. Clin Orthop
Relat Res 2016; 474: 124754

Sort R, Brorson S, Gogenur I, Nielsen JK, Mgller AM.
Rebound pain following peripheral nerve block anaes-
thesia in acute ankle fracture surgery: an exploratory pilot
study. Acta Anaesthesiol Scand 2019; 63: 396—402


http://refhub.elsevier.com/S0007-0912(21)00007-6/sref1
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref1
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref1
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref1
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref1
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref2
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref2
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref2
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref2
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref3
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref4
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref4
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref4
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref4
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref4
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref5
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref5
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref5
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref5
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref5
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref6
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref7
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref7
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref7
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref7
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref7
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref8
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref8
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref8
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref8
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref8
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref9
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref9
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref9
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref9
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref9
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref10
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref10
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref10
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref10
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref10
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref11
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref11
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref11
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref11
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref12
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref12
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref12
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref12
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref12
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref13
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref13
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref13
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref13
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref13
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref14
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref14
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref14
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref14
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref14
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref15
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref15
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref15
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref15
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref15
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref16
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref16
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref16
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref16
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref16
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref17
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref17
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref17
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref17
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref17
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref18
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref18
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref18
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref18
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref18
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref19

888 | Sort et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sort R, Brorson S, Gogenur I, Mgller AM. AnAnkle Trial
study protocol: a randomised trial comparing pain profiles
after peripheral nerve block or spinal anaesthesia for
ankle fracture surgery. BMJ Open 2017; 7, e016001

Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010
explanation and elaboration: updated guidelines for
reporting parallel group randomised trials. BMJ 2010; 340:
c869

Zwarenstein M, Treweek S, Gagnier JJ, et al. Improving the
reporting of pragmatic trials: an extension of the CON-
SORT statement. BMJ 2008; 337. a2390—a2390

Marian AA, Ranganath Y, Bayman EO, Senasu ],
Brennan TJ. A comparison of 2 ultrasound-guided ap-
proaches to the saphenous nerve block: adductor canal
versus distal transsartorial: a prospective, randomized,
blinded, noninferiority trial. Reg Anesth Pain Med 2015; 40:
623-30

Andersen LPK, Gogenur I, Torup H, Rosenberg ],
Werner MU. Assessment of postoperative analgesic drug
efficacy: method of data analysis is critical. Anesth Analg
2017; 125: 1008—13

Dai F, Silverman DG, Chelly JE, Li J, Belfer I, Qin L. Inte-
gration of pain score and morphine consumption in
analgesic clinical studies. J Pain 2013; 14: 767—77. e8
Silverman DG, O’Connor TZ, Brull S]. Integrated assess-
ment of pain scores and rescue morphine use during
studies of analgesic efficacy. Anesth Analg 1993; 77: 168—70
Kleif J, Edwards HM, Sort R, Vilandt J, Gogenur I. Trans-
lation and validation of the Danish version of the post-
operative quality of recovery score QoR-15. Acta
Anaesthesiol Scand 2015; 59: 912—20

Yadeau JT, Liu SS, Rade MC, Marcello D, Liguori GA. Per-
formance characteristics and validation of the Opioid-
Related Symptom Distress Scale for evaluation of anal-
gesic side effects after orthopedic surgery. Anesth Analg
2011; 113: 36977

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Noether GE. Sample size determination for some common
nonparametric tests. ] Am Stat Assoc 1987; 82: 645—7

Ip HYV, Abrishami A, Peng PWH, Wong J, Chung F. Pre-
dictors of postoperative pain and analgesic consumption:
a qualitative systematic review. Anesthesiology 2009; 111:
657—77

Barry GS, Bailey JG, Sardinha ], Brousseau P, Uppal V.
Factors associated with rebound pain after peripheral
nerve block for ambulatory surgery. Br ] Anaesth 2021.
https://doi.org/10.1016/j.bja.2020.10.035

Kleif J, Gogenur I. Severity classification of the quality of
recovery-15 score—an observational study. J Surg Res 2018;
225:101-7

Kleif J, Waage J, Christensen KB, Gogenur I. Systematic
review of the QoR-15 score, a patient-reported outcome
measure measuring quality of recovery after surgery and
anaesthesia. Br ] Anaesth 2018; 120: 28—36

Stark PA, Myles PS, Burke JA. Development and psycho-
metric evaluation of a postoperative quality of recovery
score: the QoR-15. Anesthesiology 2013; 118: 1332—40
Naples JG, Gellad WF, Hanlon JT. The role of opioid anal-
gesics in geriatric pain management. Clin Geriatr Med 2016;
32: 725-35

McNicol ED, Ferguson MC, Hudcova J. Patient controlled
opioid analgesia versus non-patient controlled opioid
analgesia for postoperative pain. In: McNicol ED, editor.
Cochrane database systematic review. Chichester, UK: John
Wiley & Sons, Ltd; 2015, CD003348

Turk DC, Dworkin RH, McDermott MP, et al. Analyzing
multiple endpoints in clinical trials of pain treatments:
IMMPACT recommendations. Pain 2008; 139: 485—93
Cooper SA, Desjardins PJ, Turk DC, et al. Research design
considerations for single-dose analgesic clinical trials in
acute pain: IMMPACT recommendations. Pain 2016; 157:
288—-301

Handling editor: Hugh C. Hemmings Jr


http://refhub.elsevier.com/S0007-0912(21)00007-6/sref20
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref20
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref20
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref20
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref20
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref21
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref21
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref21
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref21
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref22
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref22
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref22
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref22
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref23
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref24
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref25
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref25
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref25
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref25
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref26
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref26
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref26
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref26
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref27
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref28
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref29
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref29
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref29
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref30
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref30
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref30
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref30
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref30
https://doi.org/10.1016/j.bja.2020.10.035
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref32
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref33
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref34
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref34
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref34
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref34
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref35
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref35
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref35
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref35
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref36
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref37
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref37
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref37
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref37
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref38
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref38
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref38
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref38
http://refhub.elsevier.com/S0007-0912(21)00007-6/sref38

	Peripheral nerve block anaesthesia and postoperative pain in acute ankle fracture surgery: the AnAnkle randomised trial
	Methods
	Participants and inclusion criteria
	Procedure
	Intervention group
	Control group
	Both groups

	Data collection


	Editor's key points
	Endpoints
	Randomisation and blinding
	Sample size estimation and statistical analysis
	Results
	Primary endpoint
	Secondary endpoints
	Subgroup analyses

	Discussion
	Authors' contributions
	Acknowledgements
	Declarations of interest
	Funding
	References


