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Summary

Introduction The Procedure Specific Postoperative Pain Management (PROSPECT) collaboration develops
evidence-based recommendations integrating analgesic efficacy, safety and functional recovery. Since
publication of the 2021 PROSPECT guidelines for total hip arthroplasty, new evidence, particularly on
motor-sparing regional techniques, has emerged. This systematic review updates the 2021 recommendations
for postoperative pain management after elective primary total hip arthroplasty.

Methods Databases were searched systematically for randomised controlled trials and systematic reviews
published between January 2020 and June 2024 evaluating peri-operative analgesic or surgical interventions
for total hip arthroplasty. Studies involving non-randomised designs or lacking validated pain outcomes were
not included. Evidence was synthesised according to PROSPECT methodology, focusing on pain within 24 h;
opioid consumption; functional recovery; and adverse effects. Recommendations were graded by expert
consensus.

Results A total of 103 studies were included. Core recommendations remain unchanged: scheduled
paracetamol and non-steroidal anti-inflammatory drugs, combined with a single intravenous dose of
dexamethasone (< 10 mg). Low-dose intrathecal morphine (0.1 mg) may be considered with spinal
anaesthesia in hospitalised patients. Among regional techniques, supra-inguinal fascia iliaca compartment
block and pre-operative pericapsular nerve group block provided the most consistent analgesia. Quadratus
lumborum and lumbar erector spinae plane blocks showed inconsistent efficacy and increased risk of motor
weakness and are not recommended. Single-shot local infiltration analgesia remains an alternative when
regional techniques are unavailable.

Discussion In addition to previous recommendations, supra-inguinal fascia iliaca compartment block and
pre-operative pericapsular nerve group block are recommended as preferred regional techniques for total hip
arthroplasty, with single-shot local infiltration analgesia as an alternative when regional anaesthesia is not
feasible.
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Recommendations

1 Paracetamol and non-steroidal anti-inflammatory drugs
or cyclo-oxygenase (COX)-2 inhibitors should be
administered routinely unless contraindicated.

2 Asingle intravenous dose of dexamethasone (< 10 mg)
is recommended for its analgesic, anti-inflammatory,
and antiemetic effects.

3 Low-dose intrathecal morphine (< 0.1 mg) may be
considered in patients undergoing total hip
arthroplasty (THA) under spinal anaesthesia in
inpatient settings.

4 Supra-inguinal fascia iliaca compartment block is
recommended as an effective component of
multimodal analgesia. Pre-operative pericapsular nerve
group (PENG) block is recommended as an alternative
motor-sparing technique with comparable efficacy.

5 Single-shot local infiltration analgesia (LIA) may be
considered as an alternative when regional anaesthesia

is not feasible or contraindicated.

Why was this guideline developed?

This guideline was developed to update the 2021
PROSPECT recommendations for postoperative pain
management after THA in light of substantial new evidence
(2020-2024), particularly on motor-sparing regional

techniques and enhanced-recovery pathways.

What other guidelines are available on
this topic?

Previous PROSPECT THA recommendations (2021),
enhanced recovery after surgery (ERAS) pathways and
consensus statements such as those from the International
Consensus on Anaesthesia-Related Outcomes after
Surgery  (ICAROS) group provide general or
procedure-related recommendations for analgesia after

hip arthroplasty.

How does this guideline differ from
other guidelines?

Unlike broader peri-operative guidelines, this PROSPECT
update uses procedure-specific methodology integrating

analgesic efficacy, safety and functional recovery.

Introduction

Total hip arthroplasty (THA) is an effective procedure that
provides substantial pain relief and restores mobility in
patients with advanced hip pathology [1]. However,
postoperative pain control after THA remains a major
challenge. Inadequate analgesia not only hinders early
mobilisation and rehabilitation but reduces patient
satisfaction, increases opioid reliance and may contribute to
complications such as thromboembolism and delayed
discharge[2].

The  Procedure  Specific  Postoperative  Pain
Management (PROSPECT) Working Group is a
collaboration of anaesthetists and surgeons that
formulates procedure-specific recommendations for pain
management after common surgical procedures. The
PROSPECT methodology considers not only the efficacy of
an analgesic intervention but also its feasibility, safety and
associated functional outcomes [3]. The previous
PROSPECT recommendations for elective primary THA
published in 2021 synthesised evidence from 2010 to
December 2019 [4]. Since then, new evidence has
emerged, particularly regarding regional analgesia
techniques. The shift toward shorter hospital stays and
outpatient THA emphasises the importance of refining
motor-sparing, high-efficacy analgesic techniques that
promote early rehabilitation and safety.

Given this evolving evidence base, an updated
systematic review was performed with the aim of updating
the recommendations for pain management after elective
primary THA. The primary outcomes included
postoperative pain scores and analgesic requirements
within the first 24 h after surgery.

Methods

This systematic review was conducted according to the
PROSPECT methodology, which provides a structured
framework for developing evidence-based, procedure-
specific analgesic recommendations [3]. The review was
designed and reported following the PRISMA 2020
statement. The primary aim was to update the previous
PROSPECT systematic review on elective primary THA
published in 2021 [4], by identifying and qualitatively
synthesising new evidence published from 1 January 2020
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to 1 June 2024. The detailed database-specific search
strategy is presented in online Supporting Information
Appendix S1.

Studies were eligible if they met the following criteria:
adult patients undergoing elective primary THA; designed
as a randomised controlled trial or systematic review/
meta-analysis of randomised controlled trials; and
investigation of any peri-operative analgesic, anaesthetic or
surgical intervention aimed atimproving postoperative pain
management. Studies had to report pain outcomes using a
linear scale such as the visual analogue scale or numerical
rating scale and could include secondary endpoints such as
opioid consumption; functional recovery; or adverse
events. Only articles published in English and registered in a
recognised clinical trial database were considered.
Exclusion criteria included studies of revision arthroplasty or
fracture surgery; non-randomised designs; conference
abstracts; retracted publications; or papers lacking full-text
availability.

Two independent reviewers (MC and DB) screened
tittes and abstracts for relevance, followed by full-text
assessment of potentially eligible articles. Disagreements
were resolved by discussion and consensus. A third author
(MVDV) oversaw the process of resolving any remaining
conflicts. Data extraction was performed using a predefined
template, capturing study design; patient characteristics;
type and timing of intervention; comparator; primary and
secondary outcomes; and reported complications.
Overlaps among systematic reviews and meta-analyses
were carefully examined.

In accordance with the updated PROSPECT methodology
[3], randomised controlled trials representing basic analgesics
(i.e. paracetamol, non-steroidal anti-inflammatory drugs, COX-
2 specific inhibitors and opioids) were not included in this new
review. These components are considered essential to all
multimodal analgesic regimens. Accordingly, this update
focused on evaluating evidence regarding regional
anaesthesia techniques; LIA; neuraxial adjuvants; and systemic
‘non-basic analgesic” pharmacological interventions. Each
intervention was compared with the recommendations of the
2020 PROSPECT guideline to determine whether the newly
available evidence warranted modification of prior
conclusions[4].

Due to methodological heterogeneity, meta-analysis
was not undertaken. Evidence was synthesised based on the
number and methodological quality of studies, their
reproducibility, consistency of outcomes and clinical
applicability. Emphasis was placed on interventions which
could reduce pain intensity within the first 24 h after surgery

(the period of maximal postoperative pain); their influence

on opioid consumption and functional recovery; and
incidence of adverse effects [5]. Each intervention was
classified as recommended, not recommended, or having
insufficient evidence based on consistency, safety and
clinical feasibility. Final recommendations were reached by
consensus among the review group and changes relative to
the 2021 PROSPECT guideline were explicitly noted.

Results

The database search identified 11,734 records. After
removing 3189 duplicates, 8545 titles and abstracts were
screened for eligibility. Following initial screening, 144
full-text articles were retrieved and assessed. A total of 103
studies met the inclusion criteria and were included in the
final qualitative synthesis, comprising 71 randomised
controlled trials and 32 systematic reviews or meta-analyses
published between January 2020 and June 2024. The study
selection process is summarised in Figure 1.

Included randomised controlled trials comprised 6916
patients undergoing elective primary THA performed under
either spinal or general anaesthesia. Study sizes ranged from
24 to 476 patients. Trials evaluated systemic pharmacologic
strategies; neuraxial interventions; regional blocks; local
infiltration techniques; and multimodal combinations. Most
studies were conducted within enhanced recovery after
surgery (ERAS) pathways, reflecting the trend toward early
mobilisation and reduced hospital stay.

Table 1 summarises the key findings from trials
evaluating recommended interventions, and Table 2
summarises the key results from trials assessing
non-recommended interventions. Online Supporting
Information Table S1 lists excluded trials and reasons for
exclusion. The risk of bias assessment of included trials is

available in online Supporting Information Figure S1.

Regional anaesthesia techniques

Fascia iliaca compartment block

Fascia iliaca compartment block (FICB) was evaluated in six
studies, four using the supra-inguinal approach [6-9] and
one using the infra-inguinal approach [10]. The 2021
guidance recommended FICB without distinction between
infra- and supra-inguinal approach because of the restricted
number of randomised controlled trials at that time.
However, evidence for FICB has evolved considerably.
Integration of both pre-2020 and contemporary data
reveals that the infra-inguinal approach provides
inconsistent and often suboptimal analgesia, when
compared with more proximal or anatomically targeted
technique of the supra-inguinal FICB approach. Between
2020 and 2024, one randomised controlled trial examined
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Figure 1 Study flow diagram.

postoperative infra-inguinal FICB [10] showing no clinically
relevant reductions in postoperative pain or opioid
requirements. Overall, the modest analgesic effect,
inconsistent nerve coverage and potential interference with
early mobilisation limits the contemporary role of
infra-inguinal FICB in analgesia for THA.

By contrast, high-quality randomised controlled trials
evaluating pre-operative supra-inguinal FICB have shown
consistent and clinically relevant benefits in patients
undergoing THA with a posterolateral approach [6-8].
Across these studies, supra-inguinal FICB was associated
with significant reductions in opioid consumption within the
first 24-48 h (approximately 30-50%), as well as lower pain
scores both at rest and during movement. In addition,
improvements in functional recovery were observed,
including better orthostatic tolerance and a lower incidence
of opioid-related adverse effects, without evidence of
clinically relevant motor impairment. Nevertheless, a recent
trial conducted in lateral-approach THA within an intensive
multimodal analgesic regimen, found no additional benefit
of supra-inguinal FICB, suggesting that the incremental

effect of the block may be reduced when robust systemic

analgesia is already employed [?]. Taken together, recent
findings strengthen and extend previous evidence
supporting the efficacy of longitudinal supra-inguinal FICB,
confirming this block as a reliable option for postoperative
analgesia after THA [11]. In the studies reviewed, a volume
of approximately 40 ml was typically used to achieve
adequate supra-inguinal spread with the longitudinal
technique[11,12].

Pericapsular nerve group block
The pericapsular nerve group (PENG) block was evaluated
in 12 studies [13-24]. Pascarella et al. first established its
superior early analgesia and opioid-sparing effects
compared with placebo in THA [13], findings subsequently
corroborated by two other trials, reporting reduced
dynamic pain without motor impairment [14, 15]. A trial
validated these outcomes in a multicentre randomised
controlled trial, confirming its favourable motor-sparing
profile and suitability for enhanced recovery programs [16].
Comparative evidence suggests that pre-operative
PENG and supra-inguinal FICB offer comparable clinical

benefit. In a non-inferiority trial, no significant difference has

4 ©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.

d ‘0 ‘Pr0ZS9ET

dny wouy

85UR0 |7 SUOWWOD aAIe.D 3|qealdde sy Aq peusenob s sajoie YO ‘8sn Jo sa|n. 10 Aruq18uljuO A3|IM UO (SUOIIPUCO-pUe-SLULBIAL0Y A3 | IM* AReiq 1 [pul |UO//:SdNY) SUORIPUOD pue sWwis | 8y 88 *[9202/20/02] uo Ariqiauliuo A8|im ‘81T ad a1sieAlun -elRed 8pYdIIN AQ 6620, SeuUe/TTTT OT/I0p/W00" 8| 1M A.q1BU1|UO'SUO ITeO 1 qr



Carellaetal. | Pain management after total hip arthroplasty

Anaesthesia 2026

Table 1 Overall PROSPECT recommendations for pain management in patients undergoing primary total hip arthroplasty.

Pre-operative and intra-operative

Levelof Strength of
evidence recommendation

Paracetamol combined with non-steroidal anti-inflammatory drugs or cyclo-oxygenase-2-selective N/A N/A
inhibitors administered pre-operatively or intra-operatively, unless contraindicated
Dexamethasone up to 10 mg, intravenously High Strong
Local/regional analgesia techniques
Single shot suprainguinal fascia iliaca block OR single shot pericapsular nerve group (PENG) block  High Strong
Local infiltration analgesia if regional blocks are not possible or contraindicated High Strong
Intrathecal morphine 0.1 mg may be considered, If the patient has received spinal anaesthesia for High Strong
the surgery and the procedure is performed in and inpatient setting
Postoperative
Paracetamol combined with non-steroidal anti-inflammatory drugs or cyclo-oxygenase-2-selective N/A N/A
inhibitors administered as scheduled, unless contraindicated
Opioid forrescue N/A N/A

been found between PENG and supra-inguinal FICB in
terms of pain control, opioid consumption or early
mobilisation, functional recovery and patient-reported
outcomes, indicating equivalent postoperative efficacy [17].
Similarly, a study comparing PENG with the quadratus
lumborum block (QLB), found no clinically significant
differences in analgesic outcomes, suggesting equivalent
efficacy across these anterior and posterior motorsparing
approaches[18]. More recently, a trial compared PENG with
LIA and likewise found no significant difference in pain
relief, opioid use or functional recovery, indicating that both
techniques may achieve similar levels of postoperative
analgesia[19].

Importantly, evidence indicates that the timing of PENG
administration  markedly  influences its  efficacy.
Postoperative or intra-operative PENG appears less
effective, while pre-operative performance provides
optimal analgesia and opioid-sparing benefits. Several trials
underscore this point: one found that postoperative PENG
offered no advantage over local infiltration analgesia [20];
and another reported comparable results between PENG
and LIA [21]. Conversely, a trial showing that pre-operative
PENG produced analgesia comparable to supra-inguinal
FICB with less motor impairment, supporting its preferential
use before surgical incision rather than after wound closure
[22]. The combination of PENG and LIA has not shown
additional benefit and is not recommended. Two studies
determined that when LIA is performed, the addition of a
PENG block neither improves analgesia nor reduces opioid
consumption, indicating redundancy and limited
procedure-specific value for the combined approach [23,

24]. Interestingly, this conclusion is contrasted by a recent

component network meta-analysis, which ranked PENG
with LIA among the most favourable options in primary THA
[25].

Lumbar erector spinae plane block

Lumbar erector spinae plane (lumbar ESP) block has been
evaluated in six studies [26-31]. Evidence regarding the
use of lumbar ESP block for THA has expanded in recent
years, positioning it as a potential motor-sparing
alternative to the supra-inguinal FICB. The lumbar ESP
block, typically performed at the L3 level, aims to achieve
indirect spread toward the dorsal rami and ventral
branches of the lumbar plexus through inter-fascial
diffusion. When used as a single-shot injection, it has been
shown to provide variable but occasionally broad somatic
and visceral analgesia of the hip region [32]. However,
available clinical data reveal heterogeneous outcomes.
One randomised controlled trial found no statistically or
clinically significant differences in postoperative pain at
rest or during movement when pre-operative lumbar ESP
block at the L3 level was compared with standard
multimodal analgesia without regional techniques [26].
However, a transient benefit limited to the early
postoperative period was also observed, with significantly
lower opioid consumption within the first 8 h after surgery
after THA with spinal anaesthesia, a difference which
disappeared by 24 h. Another study showed no analgesic
improvement with lumbar ESP block. However, in that
study, the block was performed at the L1 level, which,
although theoretically favourable for spread towards the
lumbar plexus, did not translate into clinically relevant

analgesic benefit [27].
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Table 2 Analgesic interventions that are not recommended for pain management in patients undergoing primary total hip

arthroplasty.
Intervention

Regional analgesia techniques

Infra-inguinal fascia iliaca block

Postoperative pericapsular nerve group block
Lumbar erector spinae plane block

llio-psoas block

Circum-psoas block

Quadratus lumborum block —anterior (transmuscular)
Quadratus lumborum block - posterior or lateral
Quadratus lumborum block—continuous

Obturator nerve block

Lateral femoral cutaneous nerve block
Postoperative lateral femoral cutaneous nerve block
Paravertebral block

Lumbar plexus block

Local infiltration analgesia adjuncts

Local infiltration analgesia in combination with other blocks
Continuous local infiltration analgesia

Intrathecal drugs

Dexmedetomidine

Oxytocin

Systemicdrugs

Methylprednisolone

Postoperative dexamethasone

Duloxetine

Intravenous dexmedetomidine

Melatonin

Gabapentinoids

Surgical techniques

Super-PATH APPROACH

Direct anterior approach

3-Dimmersive reality

When directly compared with supra-inguinal FICB,
postoperative lumbar ESP block showed comparable
analgesic efficacy but superior functional recovery. Two
trials reported similar pain scores and opioid use between
the two techniques, while lumbar ESP was associated with
earlier ambulation and better preservation of quadriceps
strength, supporting its role as a feasible motor-sparing
option for enhanced recovery pathways [28, 29I
Conversely, when compared with the infra-inguinal FICB,
postoperative lumbar ESP provided superior analgesia
during the first 8 h postoperatively; however, this study
lacked a comprehensive multimodal analgesic baseline (no

non-steroidal anti-inflammatory drugs or COX-2 specific

Reasons for not
recommending

Lack of procedure-specific evidence

Lack of procedure-specific evidence
Inconsistent procedure-specific evidence

Lack of procedure-specific evidence

Limited procedure-specific evidence
Procedure-specific evidence, but adverse effects
Lack of procedure-specific evidence

Lack of procedure-specific evidence

Lack of procedure-specific evidence

Lack of procedure-specific evidence

Lack of procedure-specific evidence

Lack of procedure-specific evidence
Procedure-specific evidence, but adverse effects
Inconsistent procedure-specific evidence
Inconsistent procedure-specific evidence

Lack of procedure-specific evidence and potential adverse effects

Limited procedure-specific evidence

Lack of procedure-specific evidence

Limited procedure-specific evidence
Inconsistent procedure-specific evidence
Limited procedure-specific evidence
Lack of procedure-specific evidence
Lack of procedure-specific evidence

Inconsistent evidence and side effects

Lack of procedure-specific evidence
Lack of procedure-specific evidence

Lack of procedure-specific evidence

inhibitor), limiting generalisability and reinforcing the
limited value of infra-inguinal FICB in contemporary
protocols [30]. Furthermore, in settings where LIA is
administered intra-operatively, one trial showed that
addition of a pre-operative lumbar ESP block conferred no
incremental benefit in pain relief or opioid consumption
[31].

Quadratus lumborum block

The quadratus lumborum block (QLB) has been evaluated
in 12 studies [18, 33-43]. Different approaches have been
proposed to QLB for THA, namely lateral (type 1) in two

studies; posterior (type 2) in one study; and anterior (trans-
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muscular, type 3) in eight studies. The available evidence
shows limited analgesic efficacy of both the lateral and
posterior QLB for THA. A placebo-controlled randomised
controlled trial found that the posterior QLB did not reduce
postoperative opioid consumption or pain scores
compared with placebo, showing no meaningful effect on
the pain trajectory during the first 24 h [33]. Similarly, a
study compared the QLB with the supra-inguinal FICB
observed no clinically significant differences in opioid use,
pain intensity or functional recovery [34]. When the lateral
QLB was compared with the lumbar plexus block in a
non-inferiority design based on postoperative opioid
consumption, the non-inferiority hypothesis was rejected,
confirming the inferior analgesic performance of QLB
relative to direct plexus blockade [35].

The anterior, or transmuscular, QLB allows the spread of
local anaesthetic toward the lumbar plexus within the
interfascial plane between the quadratus lumborum and
psoas major muscles [44]. This approach provides more
direct access to the lumbar nerve roots and their articular
branches and, therefore, has been associated with more
extensive sensory coverage of the hip region. Recent
evidence confirms that anterior QLB can be effective after
THA when compared with placebo or suboptimal control
groups. Studies have shown significant reduction in pain and
opioid consumption when compared to placebo and have
reported superior analgesia compared with LIA in a study
which did not include comprehensive systemic multimodal
analgesia [36, 37]. Similarly, when administered
postoperatively, the anterior QLB provided analgesic benefit
which was limited to the first 8 h after surgery. This trial also
failed to include a baseline multimodal analgesic regimen
[38]. However, when compared with other established
techniques, its advantages disappear. The anterior QLB has
shown comparable efficacy to femoral nerve block,
supra-inguinal FICB block, infra-inguinal FICB block, PENG
block and lumbar plexus block, with no clinically meaningful
differences in static or dynamic pain scores, opioid
consumption or early mobilisation outcomes [18, 39-42].
Moreover, another trial reported that when performed
postoperatively, the anterior continuous QLB was inferior to
continuous femoral nerve block in terms of analgesic efficacy
and opioid-sparing effect, further questioning its utility as a
stand-alone postoperative technique [43]. Concerns remain
regarding its risk-benefit profile. The potential for serious
complications, such as retroperitoneal hematoma and
bleeding, together with higher incidence of motor weakness
in the operated limb, continues to limit its acceptance into

routine clinical practice [45].

Local infiltration analgesia (LIA)

Local infiltration analgesia was evaluated in 12 studies [19,
20, 46-55]. With recent evidence showing heterogeneous
results depending on the study design and the use of
comprehensive multimodal analgesia, the role of LIA in THA
remains debated. Two studies observed lower rest and
movement pain scores within the first 6 h postoperatively
compared with no infiltration but this effect was not clinically
relevant, disappeared by 12 h, and did not produce any
opioid-sparing benefit [46, 47]. When compared with other
loco-regional or infiltration techniques, the results remain
equivocal. In one randomised controlled trial, slightly lower
movement pain scores were reported at 3 h and 6 h
postoperatively compared with the PENG block, although
these differences were not clinically relevant [19]. Another
study found comparable pain control, opioid use and
quadriceps strength between LIA and PENG, supporting
non-inferiority rather than superiority [20]. Conversely, one
investigation showed worse analgesia with LIA compared
with either PENG or QLB, reflected by higher static and
dynamic pain scores [48].

Comparisons with neuraxial or other regional
techniques yielded similarly inconsistent findings. One
study reported equivalent outcomes among LIA, epidural
analgesia and their combination [49]. A separate trial
observed better early (0-12 h) but worse late (12-48 h)
analgesia with LIA compared with combined lumbosacral
plexus block [50]. Additional evidence confirmed that
postoperative peripheral nerve blocks, targeting the
femoral, obturator and quadratus femoris nerves, provided
superior and longer-lasting analgesia than LIA alone [51].

The influence of timing and adjuvant composition has
also been investigated. In one study, early peri-articular
injection performed before arthrotomy provided better
immediate postoperative pain relief than late infiltration
[52]. Another trial reported improved analgesia when
corticosteroids were added to the infiltration mixture [53].
More recently, a randomised controlled trial comparing
various adjuvant combinations found prolonged analgesia
lasting up to 12 h when ropivacaine was combined with
dexamethasone, epinephrine, magnesium sulphate and
bicarbonate, although the overall clinical impact remained
limited [54]. Collectively, these data suggest that both
composition and timing may influence the duration of
analgesia, but not the overall magnitude of benefit.

Overall, the available evidence indicates that LIA
provides transient analgesic benefit confined to the early
postoperative period, particularly when regional blocks or
optimal multimodal analgesia are not used. Its efficacy does
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not exceed that of motor-sparing regional blocks, such as the
supra-inguinal FICB or PENG, nor does it consistently
improve opioid use, pain beyond 24 h orfunctional recovery.

Continuous LIA, involving postoperative infusion of
local anaesthetic via intra-articular or fascial catheters, has
also shown no clinical advantage over single-shot LIA or
standard multimodal analgesic protocols, while introducing
a higher risk of adverse events. In one randomised
controlled trial, no statistically or clinically significant
differences in pain scores or opioid consumption were
observed among continuous LIA, continuous fascial infusion
and saline control, although a 5% incidence of deep
infection was reported [55].

Otherregional analgesic techniques

lliopsoas block targets the space between the iliopsoas
muscle and the anterior capsule of the hip. Evidence in THA
is limited and inconsistent. A prospective randomised
controlled trial showed no clinically meaningful reduction in
postoperative pain or opioid consumption compared with
standard multimodal analgesia [56]. Given the lack of
reproducible analgesic benefit, the iliopsoas block cannot
be recommended for routine use in THA. Anatomical
imaging studies further suggest that injectate often remains
confined to the iliopsoas compartment, with inconsistent
spread to the articular branches of the anterior hip capsule.

Selective blockade of the obturator nerve and the lateral
femoral cutaneous nerve have not proven to be clinically
contributory for postoperative analgesia after THA. When
performed pre-operatively, obturator nerve block does not
improve pain control or reduce opioid consumption in the
presence of a multimodal analgesic regimen which includes
surgical periarticular infiltration [57]. Similarly, pre-operative
lateral femoral cutaneous nerve block, even when combined
with femoral nerve block, failed to establish superiority over
placebo in a randomised controlled trial which lacked a
comprehensive baseline multimodal analgesic regimen [58].
Furthermore, another study confirmed the limited and
potentially inferior analgesic role of postoperative lateral
femoral cutaneous nerve block when compared with LIA,
despite a comprehensive multimodal protocol that included
a PENG block [59].

The lumbar plexus block remains an effective regional
analgesic technique for THA, but its risk—benefit profile is
less favourable when compared with safer and equally
effective alternatives. Evidence from two studies supports
this conclusion. One trial showed that continuous lumbar
plexus block provided postoperative analgesia comparable

to epidural analgesia, confirming its efficacy as a viable

alternative for major hip surgery [60]. However, another
found that single-shot lumbar plexus block, although
equally effective as the supra-inguinal FICB for
postoperative pain control, resulted in greater sensory
blockade and delayed functional recovery, reflecting a
higher potential for motor impairment|[8].

A novel, posterior interfascial technique targeting
circumferential spread around the psoas muscle related to
the lumbar plexus, the circum-psoas block, aims to achieve
broader perineural spread around the psoas muscle. This
potentially encompasses the femoral, obturator and lateral
femoral cutaneous nerves. A randomised controlled trial
established that circum-psoas block provided superior early
analgesia, reduced opioid consumption, longer time to first
rescue analgesic and lower incidence of quadriceps
weakness compared with supra-inguinal FICB, alongside
higher dermatomal coverage of the anterior thigh and hip
[61]. Despite these encouraging results, the technique
remains relatively novel, with limited procedure-specific
validation in THA. Therefore, circum-psoas block cannot yet
be recommended for routine use, pending confirmation of

safety, reproducibility and efficacy in larger trials.

Intrathecal analgesics

Intrathecal morphine was evaluated in two additional
studies [62, 63]. In one randomised controlled trial,
intrathecal morphine at doses of 0.1 mg and 0.2 mg
significantly reduced pain scores over 24 h and decreased
opioid consumption compared with plain local anaesthetic;
the lowest pain scores were observed with 0.2 mg, although
this dose was associated with a higher incidence of pruritus
and mild postoperative nausea [62]. Another study
confirmed the analgesic benefits of low-dose intrathecal
morphine (0.1 mg), which improved early pain control
without increasing respiratory depression or affecting sleep
apnoea indices [63]. Collectively, these findings reinforce
the role of low-dose intrathecal morphine (0.1 mg) as an
effective and safe adjunct in in-hospital settings, while
higher doses should be used with caution due to
dose-dependent adverse effects.

Evidence for other intrathecal agents remains limited
and  inconclusive. In one  study, intrathecal
dexmedetomidine (5 ng) prolonged both sensory and
motor block compared with intravenous administration but
failed to show any clear clinical advantage in postoperative
pain control or opioid reduction, whilst increasing the risk of
prolonged motor impairment [64]. Another randomised
controlled trial found no difference in pain trajectory or

opioid consumption between intrathecal oxytocin and

8 ©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.
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saline control, although a modest improvement in late
functional recovery was noted, underscoring the lack of
procedure-specific analgesic benefit for these drugs [65].

Systemic interventions
Corticosteroids
Recent randomised controlled trials have reinforced the
analgesic, anti-inflammatory and antiemetic properties of
dexamethasone, while clarifying optimal dosing and timing
regimens. In one study, intravenous peri-operative
dexamethasone administered as 10 mg pre-operatively
and 10 mg postoperatively, significantly reduced pain at
rest and during ambulation within 24 h, decreased
tramadol consumption and reduced duration of hospital
stay without increasing complications [66]. Another trial
confirmed superior pain control, lower opioid requirements
and reduced postoperative nausea and fatigue when
dexamethasone was given peri-operatively [67]. Further
evidence indicated that multidose regimens, with both pre-
and postoperatively administration (total 20-30 mg
intravenously), provided good analgesia, reduced
morphine consumption and improved early mobility and
patient satisfaction, compared with a single dose [68, 69].
Comparative dosing studies have refined the optimal use
of dexamethasone [70]. One trial found no additional benefit
from a higher (1 mgkg") compared with a lower
(0.3 mg.kg™) dose, suggesting that excessive dosing does not
enhance analgesia or functional recovery [71]. Inconsistent
findings have been reported for higher or repeated doses,
partly due to study heterogeneity and potential adverse
effects which remain incompletely addressed. Evidence for
methylprednisolone remains limited and inconsistent. Some
studies have reported lower early pain scores, improved sleep
quality and reduced opioid consumption following pre-
operative  intravenous  methylprednisolone (125 mg).
However, these trials lacked baseline multimodal analgesia
and were underpowered to detect clinically relevant
differences in opioid consumption, functional recovery and
adverse events [72]. Moreover, no clear advantage over
dexamethasone has been shown to date.

Other systemic interventions

Analgesic effects of other pharmacologic interventions have
been examined, including duloxetine [73, 74];
carbazochrome sodium sulfonate [75]; pregabalin and
melatonin [76]; and dexmedetomidine [77]. Duloxetine
(60 mg daily from two days before until 14 days after
surgery) reported significantly lower pain scores during
movement and reduced morphine consumption compared
with placebo, within the first three postoperative weeks [73].

However, these differences were below the threshold for
clinical relevance and were not sustained at three months.
Similarly, another trial observed reduced pain scores during
walking and hip flexion from postoperative day 3 to week 3,
along with lower opioid use, in patients treated with
duloxetine 60 mg daily from the day of surgery until day 6.
Despite these statistically significant reductions, none of the
observed improvements reached the minimum clinically
important difference for on the visual analogue scale and no
additional benefit was found in resting pain or long-term
function [74]. Overall, while duloxetine may offer mild short-
term analgesic and opioid-sparing effects, the magnitude of
benefit appears clinically negligible when added to an
optimised multimodal regimen which includes non-
steroidal anti-inflammatory drugs; LIA; and regional
techniques.

Carbazochrome sodium sulfonate, administered in
combination with tranexamic acid, modestly reduced early
postoperative pain and inflammatory markers compared
with tranexamic acid alone, but the difference in pain scores
was small, transient and of uncertain clinical relevance [75].
No data on opioid consumption or pain at rest were
reported and routine multimodal analgesia was
incompletely described. Therefore, while carbazochrome
sodium sulfonate may have an anti-inflammatory effect,
current evidence does not justify its inclusion for analgesic
purposesin THA.

Melatonin and pregabalin both reduced postoperative
pain compared with placebo, with pregabalin showing
slightly greater effect beyond the first few postoperative
hours [76]. However, differences remained below the
threshold for clinical importance difference, and no opioid-
sparing benefit or safety evaluation was provided. Given
these limitations and the known adverse-effect profile of
pregabalin (e.g. sedation, dizziness), neither drug can be
recommended for peri-operative analgesia in THA.

Dexmedetomidine, tested as an opioid-sparing
anaesthetic adjunct in an opioid-free anaesthesia regimen,
provided no meaningful reduction in postoperative pain or
opioid use compared with standard opioid-based
anaesthesia [77]. Analgesic differences were minimal and
did not show clear clinical benefit, indicating that
dexmedetomidine adds little to well-structured multimodal

analgesia.

Operative techniques

Among surgical approaches, alternative minimally invasive
techniques such as SuperPATH or direct anterior approach
have not consistently showed analgesic or functional
superiority over standard posterolateral or lateral techniques

©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists. 9
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[78-82]. The SuperPATH approach showed inconsistent
results across studies; some reported higher early
postoperative pain and longer operative times, while others
observed only minimal or late differences that were not
clinically significant[78, 79]. A recent meta-analysis confirms
these findings [80]. Similarly, evidence on direct anterior
approach remains inconclusive; some trials suggest slightly
lower pain during early rehabilitation, but differences remain
below minimal clinical important difference and are not
accompanied by improved opioid use or recovery [81, 82].
Collectively, these findings indicate that surgical innovations
do not provide clinically meaningful improvements in pain,
opioid use or recovery when added to an already optimised

multimodal analgesic regimen.

Non-pharmacological interventions

A three-dimensional immersive virtual reality for
postoperative relaxation or distraction failed to improve pain
or reduce opioid consumption when compared with standard
video presentations [83]. The absence of measurable benefit
indicates that virtual reality-based interventions currently have
no role in THA pain management.

Discussion

This review supports a procedure-specific multimodal
analgesic strategy for THA centred on motor-sparing
regional techniques integrated with basic systemic
analgesia. The updated recommendations are summarised
in Table 1, while interventions not supported by current

evidence are presented in Table 2. Changes compared with

the previous PROSPECT recommendations are outlined in
Table 3. A qualitative positioning of the principal analgesic
techniques according to expected analgesic efficacy and
motor-sparing profile is provided in Figure 2.

The strength of this study stems from the PROSPECT
methodology, which goes beyond making
recommendations based on the simple statistical analysis of
the available evidence. The included studies were
interpreted in the context of standard multimodal analgesia
(paracetamol with non-steroidal anti-inflammatory drugs or
COX-2 inhibitors), with recommendations based on the
balance between analgesic efficacy, adverse effects and
clinical applicability. This approach emphasises functional
recovery and early mobilisation, which are central to
modern short-stay and day-case THA pathways.

The first 24 h after surgery represent a critical period
during which pain intensity peaks and has the greatest
impact on early ambulation, opioid consumption and
functional recovery [5]. Effective multimodal analgesia
during this window is therefore essential to achieve the
goals of enhanced recovery and ambulatory arthroplasty
pathways. The typical postoperative pain trajectory after
THA is characterised by an early sharp peak within the
first day and a rapid decline, thereafter, making
continuous peripheral nerve blocks unnecessary in most
cases [5].

Among regional techniques, proximal anterior motor-
sparing approaches — particularly supra-inguinal FICB and
pre-operative PENG block — should be prioritised within

multimodal analgesia for THA. Conversely, infra-inguinal

Table 3 Summary of differences and similarities between the original and updated PROSPECT review in recommended
interventions for pain management in patients undergoing primary total hip arthroplasty.

Intervention

Pre-operative and intra-operative

Paracetamol and conventional nonsteroidal anti-inflammatory drug or

cyclooxygenase-2
selective inhibitor

Dexamethasone
Single shot supra-inguinal fascia iliaca block

Single shot pericapsular nerve group block

Local infiltration analgesia if regional blocks are not possible or contraindicated

Intrathecal morphine 0.1 mg may be considered

Postoperative

Paracetamol and conventional nonsteroidal anti-inflammatory drug or

cyclooxygenase-2
selective inhibitor

Opioids as rescue analgesia

Original PROSPECT Updated PROSPECT
review 2021 review 2026

v v

» »

ok %

X 7

v »

- -

7 17

v v

*In the 2021 PROSPECT review, ‘fasciailiaca block referred to all approaches (infra- and suprainguinal) without distinction.

10 ©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.
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Figure 2 Qualitative positioning of analgesic techniques for primary total hip arthroplasty. Regional analgesic techniques and
intrathecal morphine are positioned qualitatively according to their expected balance between motor block (vertical axis) and
overall analgesic efficacy (horizontal axis). Motor-sparing techniques such as supra-inguinal fascia iliaca compartment block
(supra-FICB), pericapsular nerve group (PENG) block and single-shot local infiltration analgesia (LIA) cluster toward the ‘good
analgesia/low motor block” quadrant, whereas lumbar plexus block (LPB), quadratus lumborum block (QLB), lumbar erector
spinae plane (lumbar ESP) block and epidural analgesia provide effective analgesia at the cost of greater motor impairment.
*Low-dose intrathecal morphine (< 0.1 mg)is largely motor-sparing butis recommended only when spinal anaesthesia is used
and in the inpatient setting, where appropriate postoperative monitoring can be ensured.

FICB is not recommended given the lack of analgesic
benefits. This revision from the 2020 guidance reflects
accumulating clinical evidence of inconsistent analgesia
with infra-inguinal FICB (Table 1). Also, postoperative use of
PENG block is not recommended due to insufficient
incremental efficacy.

The innervation of the hip joint is complex, arising from
both the lumbar and sacral plexuses and supplying distinct
anterior and posterior sensory territories. The anterior
capsule is mostly relevant for analgesia as it is rich in
nociceptors: it conveys pain during surgical exposure and
the early postoperative period and receives articular
branches primarily from the femoral nerve, obturator nerve,
and, when present, the accessory obturator nerves
(observed in approximately 30% of individuals) [84, 85].
These branches typically originate above the inguinal
ligament, within the pelvis or at the level of the iliopsoas
compartment, before coursing distally to innervate the
anterior joint capsule.

Anatomical and imaging studies have clarified why
infra-inguinal techniques frequently fail to provide effective
analgesia after THA [84]. In contrast, supra-inguinal and

pericapsular approaches achieve cephalad spread within

the iliac fossa, covering the femoral nerve and lateral
femoral cutaneous nerve and, inconsistently, the obturator
nerve. Consequently, effective postoperative analgesic
techniques should prioritise blockade of these proximal
articular branches above the inguinal ligament [84-87].
These anatomical insights arguably explain why supra-
inguinal FICB and PENG block achieve more consistent and
clinically relevant analgesia than infra-inguinal FICB.
Importantly, efficacy appears timing-dependent for PENG
block: pre-operative administration optimises block onset
and diffusion, while postoperative or intra-operative
performance yields inconsistent results.

Of note, supra-inguinal FICB, by its very nature, may
involve the femoral nerve, which suggests the potential for
some degree of motor blockade. However, this concern is
not clinically relevant as the included studies report early
functional recovery with supra-inguinal FICB [22, 88]. In fact,
pain rather than quadriceps weakness is probably the main
factor associated with delayed ambulation, orthostatic
intolerance, falls and poorer functional performance after
THAT[6].

Beyond individual trial findings, several recent meta-

analyses have supported the role of the PENG block as an
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effective component of multimodal analgesia for THA,
although heterogeneity in study design and comparator
techniques warrants cautious interpretation [88-92].
Importantly, the extent to which the PENG block is truly
motor sparing remains uncertain. While designed to
minimise quadriceps involvement, emerging evidence
suggests that some degree of early motor impairment may
occur, likely reflecting unintended spread to the femoral
nerve [22]. However, this effect appears transient and has
not been consistently associated with delayed mobilisation
or impaired functional recovery. From a technical
perspective, injectate volume may play a key role in
balancing analgesic efficacy and motor preservation.
Anatomical and imaging studies suggest that lower
volumes (approximately 13 ml) may reduce the risk of
femoral nerve involvement, although the optimal volume for
achieving consistent analgesia without motor compromise
remains to be clearly defined [93].

Recent three-dimensional imaging work has further
refined the anatomical understanding of this block, showing
that injectate tends to remain confined within the iliopsoas
fascial compartment, with limited capsular spread and
inconsistent diffusion toward the obturator plane [94].
Furthermore, a recent cadaveric study, although limited in
scope, has shown that, even with high injection volumes of
up to 30 ml, the obturator nerve is inconsistently stained,
confirming that this structure is unlikely to be reliably
anesthetised by the PENG block [95]. Nonetheless, a
volume of approximately 30 ml appears necessary to
achieve consistent spread to the femoral and accessory
obturator nerves in most specimens. Conversely, another
anatomical study estimated that the volume required to
achieve a femoral-sparing PENG block in 90% of samples
was 13.2 ml, lower than the doses typically used in clinical
trials and current practice (15-20 ml) [93]. These findings
suggest that the analgesic effect may primarily result from
blockade of femoral nerve branches rather than true
pericapsular infiltration.

Posterior fascial plane techniques, including lumbar
ESP and QLB, do not appear to provide a clinically
meaningful advantage within contemporary multimodal
analgesia for THA. Evidence to date does not support their
superiority over established motor-sparing anterior
approaches, and recent systematic reviews and meta-
analyses have confirmed the absence of consistent clinical
benefit across different QLB techniques [96-98]. In addition,
concerns related to unintended lumbar plexus spread,
motor impairment and rare (but potentially serious)
complications further limit their role, particularly in

enhanced recovery pathways where early mobilisation is

prioritised. Taken together, these considerations do not
support the routine use of QLB — irrespective of approach —
within the updated PROSPECT framework.

Local infiltration analgesia, performed intra-operatively
by the surgeon, represents a pragmatic and technically
simple option, particularly when regional anaesthesia is not
feasible or contraindicated. However, its overall benefit
appears modest and context-dependent, and it does not
consistently improve pain, opioid use or functional recovery
beyond what can be achieved with preferred motor-sparing
regional techniques. Continuous LIA is not supported, as it
does not appear to provide additional clinically relevant
benefit and may increase the risk of complications,
including infection [53-55].

Although both supra-inguinal FICB and PENG are
associated with a potential risk of postoperative quadriceps
weakness [20, 22], they remain the preferred regional
techniques owing to their superior, more consistent and
longer lasting analgesia. A recent network meta-analysis
supports this approach [99]. Local infiltration analgesia may
be considered an acceptable component of multimodal
analgesia when regional anaesthesia expertise is lacking or
contraindicated. Of note, it is possible that the use of supra-
inguinal FICB and PENG block may be beneficial in patients
at high risk of postoperative pain (high pain responders)
and in patients in whom basic analgesics are
contraindicated, although the evidence for this assertion is
lacking.

There is currently no good evidence supporting the
combination of these regional techniques (e.g. supra-
inguinal FICB, PENG or lumbar ESP) with LIA. The
combination does not enhance postoperative analgesic
outcomes and may, on the contrary, expose patients to
higher and potentially toxic concentrations of local
anaesthetic. In fact, this approach would result in a
redundant dual analgesia targeting the anterior nociceptive
component of the joint capsule, with the LIA adding only
limited benefit for the posterior capsule, which plays a
minor role in nociception [85, 86]. A recent network meta-
analysis comparing motor-sparing fascial plane blocks and
infiltration techniques for THA reported that LIA achieved
the highest ranking for 24-h rest pain, whereas the QLB was
superior in reducing opioid consumption [100]. However, in
this study, different techniques of LIA were grouped
together under a single mode without standardisation of
injectate composition or timing, and the supra-inguinal
FICB was explicitly and somewhat questionably excluded a
priori. Moreover, the results appear methodologically
fragile, given the high heterogeneity among included

studies and the divergent findings across pain and opioid

12 ©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.
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consumption outcomes. These limitations substantially
restrict the applicability of the conclusions to current
PROSPECT methodology, in which regional blocks are
analysed separately and evaluated based on consistent,
clinically relevant and procedure-specific criteria.

Among neuraxial adjuncts, intrathecal morphine
remains the only agent supported by consistent procedure-
specific evidence in THA. It may be considered as an
alternative to peripheral regional techniques in selected
inpatient settings, although its use in ambulatory pathways
may be limited by monitoring requirements and adverse
effects[101].

Systemic corticosteroids, particularly dexamethasone,
remain a key component of multimodal analgesia in THA,
with consistent evidence supporting their beneficial effects
on pain, recovery and postoperative symptoms. Future
studies are recommended to investigate multiple
administrations, different timings and the effect of split
doses.

Despite rapid procedural evolution, no novel surgical
or non-pharmacological approach has shown a
reproducible impact on postoperative analgesia,
reinforcing the central role of pharmacologic and regional
multimodal strategies.

While the PROSPECT framework provides a pragmatic,
procedure-specific approach to analgesic recommendations,
several inherent limitations should be acknowledged.
First, its selective evidence inclusion — restricting analysis
to randomised controlled trials — excludes potential
valuable data from pragmatic or real-world studies. This
can lead to overestimation of efficacy under ideal
conditions and limited external validity, particularly for
interventions requiring surgical or anaesthetic expertise [3].
Second, no formal meta-analysis could be performed.
Although this maintains focus on clinical applicability, it
precludes pooled estimates of effect size, hindering the
capacity to rank interventions quantitatively or assess
comparative superiority. Heterogeneity among included
studies — arising from variable designs, endpoints and
multimodal regimens — further complicates synthesis and
interpretation. Third, delayed updates and rapidly evolving
evidence represent practical challenges. The time lag
between literature cut-off and publication may result in
recommendations that are not fully updated upon release,
particularly in rapidly advancing domains such as regional
anaesthesia. Fourth, the reliance on expert consensus in
areas with limited evidence introduces subjectivity. When
data are inconsistent or sparse, recommendations
may reflect expert interpretation rather than robust,

reproducible evidence. This is compounded by cognitive

biases inherent to clinical judgment - anchoring,
confirmation or publication bias — which can subtly shape
consensus outcomes. Statistical limitations also undermine
the reliability of some included trials. Fifth, many studies in
pain research treat repeated measures of visual analogue
scale or numerical rating scale scores as independent
observations, disregarding their longitudinal correlation
and leading to inflated type 1 error rates [102].
Underestimation of variance, loss of within-subject
information and small sample sizes further contribute to
overstatement of effect magnitude and reproducibility
issues [103, 104]. As a result, even statistically significant
results often fail to meet thresholds for clinical relevance.
Finally, PROSPECT recommendations are constrained by
limited high-quality randomised controlled trials per
procedure, heterogeneous study design and the lack of
placebo or relevant comparators in many fields. As pain
medicine evolves, reliance on expert judgment remains
inevitable, but greater integration of pragmatic data,
advanced statistical modelling (e.g. mixed-effects models)
and living systematic review methodologies could enhance
precision and timeliness of updates.

Future research should comprise adequately powered,
high-quality =~ randomised  trials  directly = comparing
contemporary regional techniques — including supra-inguinal
FICB, PENG and LIA - all on top of a basic multimodal
analgesic regimen with peri-operative dexamethasone.
Beyond analgesic efficacy during first 24 h postoperatively,
studies must assess motor-sparing effects through functional
outcomes moving beyond quadriceps strength alone to
performance-based mobility (early ambulation, readiness for
discharge and time to return to usual activities) and include
prespecified patient-reported outcome measures. Statistical
analysis should use longitudinal methods capable of handling
repeated measures and missing data. Preregistration,
CONSORT-aligned reporting and standardised rescue
analgesia  will further enhance interpretability and
comparability across trials.

The present review refines the evidence-based
trajectory of analgesia for THA within the modern multimodal,
motor-sparing paradigm. The recommendations are basically
valid for the average surgical patient for THA. In patients
with contraindications to one or more of the recommended
measures or in patients with expectations of stronger pain
than average, additional analgesic measures may be
needed. Also, these results should not be interpreted as
static endpoints but as evolving evidence within a dynamic
clinical landscape. The rapid development of novel
interfascial blocks and imaging-guided refinements

underscores the need for continual reappraisal of efficacy,
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safety and functional outcomes. Moreover, the increasing
prevalence of same-day and ambulatory THA mandates
further evaluation of motor-sparing regional techniques
optimised for early discharge pathways. Ultimately, the goal
remains to balance potent analgesia with rapid
rehabilitation and minimal adverse effects — principles
central to enhanced recovery after surgery. By integrating
anatomical understanding, high-quality evidence and
pragmatic methodology, updated procedure-specific
recommendations can continue to refine peri-operative
care for THA.

Author affiliations

Michele Carella,’ Dario Bugada,2 Marc Van de Velde,?
Helene Beloeil,* Eric Albrecht,® Patricia Lavandhomme,
Johan Raeder,” and Girish P. Joshi® on behalf of the
PROSPECT Working Group of the European Society of
Regional Anesthesia and Pain Therapy

6

1 Professor, Department of Anesthesia and Intensive Care
Medicine, Liege University Hospital, Liege, Belgium

2 Professor, Department of Emergency and Critical Care,
ASST Papa Giovanni XXIll, Bergamo, Italy

3 Professor, Department of Cardiovascular Sciences, KU
Leuven and Department of Anesthesiology, UZ Leuven,
Leuven, Belgium

4 Professor, Service d’Anesthésie Réanimation et Médecine
Péri-opératoire, CHU Rennes, Inserm Numecan, Université
Rennes, Rennes, France

5 Professor, Department of Anesthesiology, University
Hospital of Lausanne and University of Lausanne, Lausanne,
Switzerland

6 Professor, Department of Anesthesiology and
Perioperative Pain Service, Cliniques Universitaires St Luc,
University Catholic of Louvain, Brussels, Belgium

7 Professor, Department of Anaesthesiology, Oslo
University Hospital, Oslo, Norway and Division of Clinical
Medicine, Medical Faculty, University of Oslo, Oslo, Norway
8 Professor, Department of Anesthesiology and Pain
Management, University of Texas Southwestern Medical
Center, Dallas, TX, USA

Acknowledgements

MC and DB contributed equally and share first authorship.
The protocol was prospectively registered with PROSPERO
(CRD42024572651). The authors gratefully acknowledge
Professor Sandrina Vandenput (University of Liege) for
her expert assistance in developing and optimising the
search strategies, managing electronic databases, and
ensuring the accuracy and completeness of the literature
retrieval process. Her support was instrumental in the

methodological rigour of this review. The members of the
PROSPECT Working Group include Marc Van de Velde
(Chair); Henrik Kehlet; Stephan M. Freys; Dileep N. Lobo;
Eleni Moka; Neel Desai; Dario Bugada; Girish P. Joshi;
Narinder Rawal; Patricia Lavand’'Homme; Helene Beloeil;
Johan Raeder; Esther M. Pogatzki-Zahn; Axel R. Sauter; Eric
Albrecht; Marie-Pierre Bonnet; Geertrui Dewinter; and
Christopher Wu. MC has received interview and speaker’s
honoraria from GE Healthcare, Aspen Pharma, Aguettant
and Baxter. DB received speaker's honoraria from
Aguettant. MC is Associate Editor at the European Journal
of Anaesthesiology. He is a member of the Belgian
Association for Regional Anesthesia Board and of the
Scientific  Committee of the European Society of

Anaesthesiology and Intensive Care.

References

1. Blom AW, Donovan RL, Beswick AD, Whitehouse MR, Kunutsor
SK. Common elective orthopaedic procedures and their
clinical effectiveness: umbrella review of level 1 evidence. BMJ
2021;374:n1511. https://doi.org/10.1136/bmj.n1511.

2. Memtsoudis SG, Cozowicz C, Bekeris J, et al. Peripheral nerve
block anesthesia/analgesia for patients undergoing primary
hip and knee arthroplasty: recommendations from the
International Consensus on Anesthesia-Related Outcomes
after Surgery (ICAROS) group based on a systematic review
and meta-analysis of current literature. Reg Anesth Pain Med
2021;46: 971-85. https://doi.org/10.1136/rapm-2021-102750.

3. Joshi GP, Albrecht E, Van de Velde M, Kehlet H, Lobo DN,
PROSPECT Working Group of the European Society of
Regional Anaesthesia and Pain Therapy. PROSPECT
methodology for developing procedure-specific pain
management recommendations: an update. Anaesthesia
2023; 78: 1386-92. https://doi.org/10.1111/anae.16135.

4. Anger M, Valovska T, Beloeil H, Lirk P, Joshi GP, Van de Velde
M, et al. PROSPECT guideline for total hip arthroplasty: a
systematic review and procedure-specific postoperative pain
management recommendations. Anaesthesia 2021, 76:
1082-97. https://doi.org/10.1111/anae.15498.

5. Panzenbeck P, von Keudell A, Joshi GP, et al. Procedure-
specific acute pain trajectory after elective total hip
arthroplasty: systematic review and data synthesis. Br J
Anaesth 2021; 127: 110-32. https://doi.org/10.1016/j.bja.
2021.02.036.

6. Carella M, Beck F, Piette N, Denys S, Kurth W, Lecoq JP,
Bonhomme VL. Effect of suprainguinal fascia iliaca
compartment block on postoperative opioid consumption
and functional recovery in posterolateral-approached total hip
arthroplasty: a single-blind randomised controlled trial. Reg
Anesth Pain Med 2022; 47: 547-53. https://doi.org/10.1136/
rapm-2021-103427.

7. Gola W, Bialka S, Owczarek AJ, Misiolek H. Effectiveness of
fascia iliaca compartment block after elective total hip
replacement: a prospective, randomised, controlled study. Int
J Environ Res Public Health 2021; 18: 4891. https://doi.org/10.
3390/ijerph18094891.

8. Bravo D, Layera S, Aliste J, et al. Lumbar plexus block versus
suprainguinal fascia iliaca block for total hip arthroplasty: a
single-blinded, randomised trial. J Clin Anesth 2020; 66:
109907. https://doi.org/10.1016/j.jclinane.2020.109907.

9. Safa B, Trinh H, Lansdown A, PG MH, Gollish J, Kiss A, et al.
Ultrasound-guided suprainguinal fascia iliaca compartment

14 ©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.

d ‘0 ‘Pr0ZS9ET

dny wouy

85UR0 |7 SUOWWOD aAIe.D 3|qealdde sy Aq peusenob s sajoie YO ‘8sn Jo sa|n. 10 Aruq18uljuO A3|IM UO (SUOIIPUCO-pUe-SLULBIAL0Y A3 | IM* AReiq 1 [pul |UO//:SdNY) SUORIPUOD pue sWwis | 8y 88 *[9202/20/02] uo Ariqiauliuo A8|im ‘81T ad a1sieAlun -elRed 8pYdIIN AQ 6620, SeuUe/TTTT OT/I0p/W00" 8| 1M A.q1BU1|UO'SUO ITeO 1 qr


https://doi.org/10.1136/bmj.n1511
https://doi.org/10.1136/rapm-2021-102750
https://doi.org/10.1111/anae.16135
https://doi.org/10.1111/anae.15498
https://doi.org/10.1016/j.bja.2021.02.036
https://doi.org/10.1016/j.bja.2021.02.036
https://doi.org/10.1136/rapm-2021-103427
https://doi.org/10.1136/rapm-2021-103427
https://doi.org/10.3390/ijerph18094891
https://doi.org/10.3390/ijerph18094891
https://doi.org/10.1016/j.jclinane.2020.109907

Carellaetal. | Pain management after total hip arthroplasty

Anaesthesia 2026

10.

block and early postoperative analgesia after total hip
arthroplasty: a randomised controlled trial. Br J Anaesth 2024;
133: 146-51. https://doi.org/10.1016/j.bja.2024.04.019.

Bober K, Kadado A, Charters M, Ayoola A, North T. Pain
control after total hip arthroplasty: a randomised controlled
trial determining efficacy of fascia iliaca compartment blocks
in the immediate postoperative period. J Arthroplast 2020;
35:5241-5. https://doi.org/10.1016/j.arth.2020.02.020.

22.

23.

Pers Med 2024; 14: 377.
jpm14040377.

Aliste J, Layera S, Bravo D, et al. Randomised comparison
between pericapsular nerve group (PENG) block and
suprainguinal fascia iliaca block for total hip arthroplasty. Reg
Anesth Pain Med 2021; 46: 874-8. https://doi.org/10.1136/
rapm-2021-102997.

Zheng J, Pan D, Zheng B, Ruan X. Preoperative pericapsular

https://doi.org/10.3390/

11. Desmet M, Vermeylen K, Herreweghe V|, Carlier L, Soetens F, nerve group (PENG) block for total hip arthroplasty: a
Lambrecht S, et al. A longitudinal supra-inguinal fascia iliaca randomised, placebo-controlled trial. Reg Anesth Pain Med
compartment block reduces morphine consumption after 2022; 47: 155-60. https://doi.org/10.1136/rapm-2021-
total hip arthroplasty. Reg Anesth Pain Med 2017; 42: 327-33. 103228.
https://doi.org/10.1097/AAP.0000000000000543. 24. Lin DY, Brown B, Morrison C, et al. The pericapsular nerve

12. Vermeylen K, Desmet M, Leunen |, et al. Supra-inguinal group (PENG) block combined with local infiltration analgesia
injection for fascia iliaca compartment block results in more (LIA) compared to placebo and LIA in hip arthroplasty surgery:
consistent spread towards the lumbar plexus than an infra- a multicentre double-blinded randomised-controlled trial.
inguinal injection: a volunteer study. Reg Anesth Pain Med BMC Anesthesiol 2022; 22: 252. https://doi.org/10.1186/
2019; 44: 483-91. https://doi.org/10.1136/rapm-2018- s12871-022-01787-2.

100092. 25. Lee KH, Wang JC, Chang CY, et al. Regional anaesthesia

13. Pascarella G, Costa F, Del Buono R, et al. Impact of the modalities for primary total hip arthroplasty: a systematic
pericapsular nerve group (PENG) block on postoperative review and component network meta-analysis. Br J Anaesth
analgesia and functional recovery following total hip 2025; 135: 469-82. https://doi.org/10.1016/j.bja.2025.04.
arthroplasty: a randomised, observer-masked, controlled trial. 019.

Anaesthesia 2021; 76: 1492-8. https://doi.org/10.1111/anae. 26. Townsend D, Siddique N, Kimura A, et al. Lumbar erector
15536. spinae plane block for total hip arthroplasty comparing 24-

14. Choi YS, Park KK, Lee B, Nam WS, Kim DH. Pericapsular nerve hour opioid requirements: a randomised controlled study.
group (PENG) block versus supra-inguinal fascia iliaca Anesthesiol Res Pract 2022; 2022: 9826638. https://doi.org/
compartment block for total hip arthroplasty: a randomised 10.1155/2022/9826638.
clinical trial. J Pers Med 2022; 12: 408. https://doi.org/10. 27. Chan A, Ng TKT, Tang BYH. Single-shot lumbar erector spinae
3390/jpm12030408. plane block in total hip replacement: a randomised clinical

15. Domagalska M, Ciftci B, Reysner T, Kolasinski J, trial. Anesth Analg 2022; 135: 829-36. https://doi.org/10.
Wieczorowska-Tobis K, Kowalski G. Pain management and 1213/ANE.0000000000006162.
functional recovery after pericapsular nerve group (PENG) 28. Abdelaziz AA, Youssef NE, Hazem AM, Abdelsalam TS,
block for total hip arthroplasty: a prospective, randomised, Abdelaziz MM. Comparative study between postoperative
double-blinded clinical trial. J Clin Med 2023; 12: 4931. analgesia of suprainguinal fascia iliaca compartment block
https://doi.org/10.3390/jcm12154931. and lumbar erector spinae plane block in hip arthroplasty.

16. Kukreja P, Uppal V, Kofskey AM, et al. Quality of recovery after Egypt J Anaesth 2024; 40: 325-33. https://doi.org/10.1080/
pericapsular nerve group (PENG) block for primary total hip 11101849.2024.2355713.
arthroplasty under spinal anaesthesia: a randomised 29. Flaviano E, Bettinelli S, Assandri M, et al. Erector spinae plane
controlled observer-blinded trial. Br J Anaesth 2023; 130: versus fascia iliaca block after total hip arthroplasty: a
773-9. https://doi.org/10.1016/j.bja.2023.02.017. randomised clinical trial comparing analgesic effectiveness

17. Carella M, Beck F, Piette N, Denys S, Lecoq JP, Bonhomme VL. and motor block. Korean J Anesthesiol 2023; 76: 326-35.
Comparison between supra-inguinal fascia iliaca and https://doi.org/10.4097/kja.22669.
pericapsular nerve group blocks on postoperative pain and 30. Kaciroglu A, Ekinci M, Dikici M, et al. Lumbar erector spinae
functional recovery after total hip arthroplasty: a noninferiority plane block versus infrainguinal fascia iliaca compartment
randomised clinical trial. Eur J Anaesthesiol 2023; 40: 660-71. block for pain management after total hip arthroplasty: a
https://doi.org/10.1097/EJA.0000000000001875. randomised clinical trial. Pain Med 2024; 25: 257-62. https://

18. Wang QR, Ma T, Hu J, Yang J, Kang PD. Comparison between doi.org/10.1093/pm/pnad166.
ultrasound-guided pericapsular nerve group block and 31. Lennon MJ, Isaac S, Currigan D, O’Leary S, Khan RJK, Fick DP.
anterior quadratus lumborum block for total hip arthroplasty: Erector spinae plane block combined with local infiltration
a double-blind, randomised controlled trial. Eur Rev Med analgesia for total hip arthroplasty: a randomised, placebo-
Pharmacol Sci 2023; 27: 7523-32. https://doi.org/10.26355/ controlled clinical trial. J Clin Anesth 2021; 69: 110153.
eurrev_202308_33404. https://doi.org/10.1016/j.jclinane.2020.110153.

19. Ye S, Wang L, Wang Q, Li Q, Algwbani M, Kang P. Comparison 32. Campbell S, Chin KJ. Erector spinae block: beyond the torso.
between ultrasound-guided pericapsular nerve group block Curr Opin Anaesthesiol 2022; 35: 600-4. https://doi.org/10.
and local infiltration analgesia for postoperative analgesia 1097/AC0O.0000000000001181.
after total hip arthroplasty: a prospective randomised 33. Brixel SM, Biboulet P, Swisser F, et al. Posterior quadratus
controlled trial. Orthop Surg 2023; 15: 1839-46. https://doi. lumborum block in total hip arthroplasty: a randomised
org/10.1111/0s.13777. controlled trial. Anesthesiology 2021; 134: 722-33. https://

20. Bravo D, Aliste J, Layera S, et al. Randomised clinical trial doi.org/10.1097/ALN.0000000000003745.
comparing pericapsular nerve group (PENG) block and 34. Nassar H, Hasanin A, Sewilam M, et al. Transmuscular
periarticular local anaesthetic infiltration for total hip quadratus lumborum block versus suprainguinal fascia iliaca
arthroplasty. Reg Anesth Pain Med 2023; 48: 489-94. https:// block for hip arthroplasty: a randomised, controlled pilot
doi.org/10.1136/rapm-2023-104332. study. Local Reg Anesth 2021; 14: 67-74. https://doi.org/10.

21. Lee B, Lee TS, Jang J, Jung HE, Park KK, Choi YS. A 2147/LRA.S308964.
randomised controlled trial to evaluate the analgesic 35. Kelly T, Wolla CD, Wolf BJ, Hay E, Babb S, Wilson SH.
effectiveness of periarticular injections and pericapsular nerve Comparison of lateral quadratus lumborum and lumbar
group block for patients undergoing total hip arthroplasty. J plexus blocks for postoperative analgesia following total hip

©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists. 15

d ‘0 ‘Pr0ZS9ET

dny wouy

8sUB0|7 SUOLWIWOD aAIERID a|qedl|dde ay) Aq peusenob ae saonte WO ‘8sn Jo Sojni 10} Ariqi auljuQ A3]IAA UO (SUONIPUOD-pUe-SWLLIBILI0D" A IM* Afelq 1 BU1UO//:SANY) SUONIPUOD pUe SWwi L Uy 88S *[9202/20/02] uo Ariqiauluo Ao|Im ‘8be17aa d1sAIuN -B|ped dPYIIIN AQ 6620/ Seue/TTTT OT/I0P/WO 8| IM Aeiq Ul JUO'SUOTeD | |qr


https://doi.org/10.1016/j.bja.2024.04.019
https://doi.org/10.1016/j.arth.2020.02.020
https://doi.org/10.1097/AAP.0000000000000543
https://doi.org/10.1136/rapm-2018-100092
https://doi.org/10.1136/rapm-2018-100092
https://doi.org/10.1111/anae.15536
https://doi.org/10.1111/anae.15536
https://doi.org/10.3390/jpm12030408
https://doi.org/10.3390/jpm12030408
https://doi.org/10.3390/jcm12154931
https://doi.org/10.1016/j.bja.2023.02.017
https://doi.org/10.1097/EJA.0000000000001875
https://doi.org/10.26355/eurrev_202308_33404
https://doi.org/10.26355/eurrev_202308_33404
https://doi.org/10.1111/os.13777
https://doi.org/10.1111/os.13777
https://doi.org/10.1136/rapm-2023-104332
https://doi.org/10.1136/rapm-2023-104332
https://doi.org/10.3390/jpm14040377
https://doi.org/10.3390/jpm14040377
https://doi.org/10.1136/rapm-2021-102997
https://doi.org/10.1136/rapm-2021-102997
https://doi.org/10.1136/rapm-2021-103228
https://doi.org/10.1136/rapm-2021-103228
https://doi.org/10.1186/s12871-022-01787-2
https://doi.org/10.1186/s12871-022-01787-2
https://doi.org/10.1016/j.bja.2025.04.019
https://doi.org/10.1016/j.bja.2025.04.019
https://doi.org/10.1155/2022/9826638
https://doi.org/10.1155/2022/9826638
https://doi.org/10.1213/ANE.0000000000006162
https://doi.org/10.1213/ANE.0000000000006162
https://doi.org/10.1080/11101849.2024.2355713
https://doi.org/10.1080/11101849.2024.2355713
https://doi.org/10.4097/kja.22669
https://doi.org/10.1093/pm/pnad166
https://doi.org/10.1093/pm/pnad166
https://doi.org/10.1016/j.jclinane.2020.110153
https://doi.org/10.1097/ACO.0000000000001181
https://doi.org/10.1097/ACO.0000000000001181
https://doi.org/10.1097/ALN.0000000000003745
https://doi.org/10.1097/ALN.0000000000003745
https://doi.org/10.2147/LRA.S308964
https://doi.org/10.2147/LRA.S308964

Anaesthesia 2026

Carellaetal. | Pain management after total hip arthroplasty

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

16

arthroplasty: a randomised clinical trial. Reg Anesth Pain Med
2022; 47: 541-6. https://doi.org/10.1136/rapm-2022-
103598.

He J, Zhang L, He WY, Li DL, Zheng XQ, Liu QX, et al.
Ultrasound-guided transmuscular quadratus lumborum block
reduces postoperative pain intensity in patients undergoing
total hip arthroplasty: a randomised, double-blind, placebo-
controlled trial. Pain Res Manag 2020; 2020: 1035182.
https://doi.org/10.1155/2020/1035182.

Wang N, Ruan B, Wang M, Chen L, Ying T, Ye W, et al.
Ultrasound-guided  oblique sagittal anterior quadratus
lumborum block in total hip arthroplasty: a randomised
controlled trial. Pain Physician 2022; 25: E609-17.

Abduallah MA, Ahmed SA, Abdelghany MS. Effect of
postoperative ultrasound-guided transmuscular quadratus
lumborum block on postoperative analgesia after hip
arthroplasty in elderly patients: a randomised controlled
double-blind study. Indian J Anaesth 2020; 64: 887-93.
https://doi.org/10.4103/ija.lJA_275_20.

Takeda Y, Tsujimoto K, Okamoto T, Nakai T, Fukunishi S,
Tachibana T. Efficacy of anterior quadratus lumborum block
and pain after total hip arthroplasty: a randomised controlled
trial. J Arthroplast 2023; 38: 2386-92. https://doi.org/10.
1016/j.arth.2023.05.044.

Wang Q, Hu J, Zhang W, Zeng Y, Yang J, Kang P. Comparison
between ultrasound-guided suprainguinal fascia iliaca block
and anterior quadratus lumborum block for total hip
arthroplasty: a prospective, double-blind, randomised
controlled trial. J Arthroplast 2022; 37:763-9.

Hashmi J, Cusack B, Hughes L, Singh V, Srinivasan K.
Transmuscular  quadratus  lumborum  block  versus
infrainguinal fascia iliaca nerve block for patients undergoing
elective hip replacement: a double-blinded, pilot,
randomised controlled trial. Local Reg Anesth 2022; 15: 45—
55. https://doi.org/10.2147/LRA.S350033.

Polania Gutierrez JJ, Ben-David B, Rest C, Grajales MT,
Khetarpal SK. Quadratus lumborum block type 3 versus
lumbar plexus block in hip replacement surgery: a
randomised, prospective, non-inferiority study. Reg Anesth
Pain Med 2021; 46: 111-7. https://doi.org/10.1136/rapm-
2020-101915.

Aoyama Y, Sakura S, Abe S, Tadenuma S, Saito Y. Continuous
quadratus lumborum block and femoral nerve block for total
hip arthroplasty: a randomised study. J Anesth 2020; 34: 413-
20. https://doi.org/10.1007/s00540-020-02769-9.

Elsharkawy H, El-Boghdadly K, Barrington M. Quadratus
lumborum block: anatomical concepts, mechanisms, and
techniques. Anesthesiology 2019; 130: 322-35. https://doi.
org/10.1097/ALN.0000000000002524.

Coppens S, Somville A, Hoogma DF, et al. Effect of anterior
quadratus lumborum block on morphine consumption in
minimally invasive colorectal surgery: a multicentre, double-
blind, prospective randomised placebo-controlled trial.
Anaesthesia 2024; 79: 54-62. https://doi.org/10.1111/anae.
16177.

Xiao Q, Xu B, Wang H, Luo Z, Yuan M, Zhou Z, Pei F. Analgesic
effect of single-shot ropivacaine at different layers of the
surgical site in primary total hip arthroplasty: a randomised,
controlled, observer-blinded study. J Orthop Surg Res 2021;
16:81. https://doi.org/10.1186/s13018-020-02182-8.
Bernaus M, Novellas M, Bartra A, Nunez JH, Angleés F. Local
infiltration analgesia does not have benefits in fast-track hip
arthroplasty programmes: a double-blind, randomised,
placebo-controlled clinical trial. Hip Int 2022; 32: 711-6.
https://doi.org/10.1177/1120700021992684.

Et T, Korkusuz M. Comparison of the pericapsular nerve group
block with the intra-articular and quadratus lumborum blocks
in primary total hip arthroplasty: a randomised controlled trial.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Korean J Anesthesiol 2023; 76: 575-85. https://doi.org/10.
4097/kja.23064.

Jules-Elysee K, Freeman C, Maalouf D, YaDeau J, Mayman D,
Sculco P. Minimizing opioid use after total hip arthroplasty:
comparing periarticular injection versus patient-controlled
epidural analgesia versus a combination protocol. J
Arthroplast 2023; 38: 101-7. https://doi.org/10.1016/j.arth.
2022.06.025.

Yang R, Liu RH, Xu JN, Xu GH, Jin XB, Xiao R, et al. Effects of
different local analgesic techniques on postoperative quality
of life and pain in patients undergoing total hip arthroplasty
under general anesthesia: a randomised controlled trial. J
Pain Res 2021; 14: 527-36. https://doi.org/10.2147/JPR.
$289018.

Wadhawan A, Arora S, Krishna A, Mandal M, Bhalotra A,
Kumar M. Comparative evaluation of combined nerve block
versus periarticular infiltration on postoperative pain relief in
total hip arthroplasty. Indian J Orthop 2023; 57: 1251-66.
https://doi.org/10.1007/s43465-023-00924-4.

Kurosaka K, Tsukada S, Ogawa H, Nishino M, Yoshiya S,
Hirasawa N. Comparison of early-stage and late-stage
periarticular injection for pain relief after total hip arthroplasty:
a double-blind randomised controlled trial. J Arthroplast 2020;
35:1275-80. https://doi.org/10.1016/j.arth.2019.12.020.
Kurosaka K, Tsukada S, Ogawa H, Nishino M, Nakayama T,
Yoshiya S, et al. Addition of corticosteroid to periarticular
injections reduces postoperative pain following total hip
arthroplasty under general anaesthesia: a double-blind
randomised controlled trial. Bone Joint J 2020; 102-B: 1297-
302. https://doi.org/10.1302/0301-620X.102B10.BJJ-2020-
0428.R1.

Ye S, Wang Q, Zhao C, Li Q, Cai L, Kang P. Effects of a modified
long-acting cocktail on analgesia and enhanced recovery after
total hip arthroplasty: a double-blinded randomised clinical
trial. J Arthroplast 2024; 39: 2529-35. https://doi.org/10.
1016/j.arth.2024.05.019.

Cuenca-Llavall M, Pérez-Prieto D, Santiveri FJ, Garcia AL,
Marqués F. Influence of local infiltration analgesia after total
hip replacement: a randomised clinical trial. Acta Orthop Belg
2020; 86:33-7.

Kim JY, Lee JS, Kim JY, Yoon EJ, Lee W, Lee S, et al. lliopsoas
plane block does not improve pain after primary total hip
arthroplasty in the presence of multimodal analgesia: a single
institution randomised controlled trial. Reg Anesth Pain Med
2025; 50: 257-63. https://doi.org/10.1136/rapm-2023-
105092.

Marty P, Chassery C, Rontes O, Vuillaume C, Basset B,
Merouani M, et al. Obturator nerve block does not provide
analgesic benefits in total hip arthroplasty under multimodal
analgesic regimen: a randomised controlled trial. Reg Anesth
Pain Med 2021; 46: 657-62. https://doi.org/10.1136/rapm-
2021-102531.

Sakuraba S, Omae T, Nojiri S, Koh K, Yamazaki S, Kumemura
M. Lateral femoral cutaneous nerve block for postoperative
pain control after total hip arthroplasty using the direct
anterior approach: a single-blinded randomised control trial.
Juntendo Med J 2023; 69: 116-23. https://doi.org/10.14789/
jmj.JMJ22-0033-OA.

Pascarella G, Costa F, Strumia A, et al. Lateral femoral
cutaneous nerve block or wound infiltration combined with
pericapsular nerve group (PENG) block for postoperative
analgesia following total hip arthroplasty through posterior
approach: a randomised controlled trial. J Clin Med 2024; 13:
2674. https://doi.org/10.3390/jcm13092674.

Sharma H, Mitra S, Singh J, Gupta S, Garg S. Randomised
study comparing the efficacy of ultrasound guided lumbar
plexus block and epidural anesthesia for postoperative
analgesia in patients undergoing total hip replacement. Asian

©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.

d ‘0 ‘Pr0ZS9ET

dny wouy

85UR0 |7 SUOWWOD aAIe.D 3|qealdde sy Aq peusenob s sajoie YO ‘8sn Jo sa|n. 10 Aruq18uljuO A3|IM UO (SUOIIPUCO-pUe-SLULBIAL0Y A3 | IM* AReiq 1 [pul |UO//:SdNY) SUORIPUOD pue sWwis | 8y 88 *[9202/20/02] uo Ariqiauliuo A8|im ‘81T ad a1sieAlun -elRed 8pYdIIN AQ 6620, SeuUe/TTTT OT/I0p/W00" 8| 1M A.q1BU1|UO'SUO ITeO 1 qr


https://doi.org/10.1136/rapm-2022-103598
https://doi.org/10.1136/rapm-2022-103598
https://doi.org/10.1155/2020/1035182
https://doi.org/10.4103/ija.IJA_275_20
https://doi.org/10.1016/j.arth.2023.05.044
https://doi.org/10.1016/j.arth.2023.05.044
https://doi.org/10.2147/LRA.S350033
https://doi.org/10.1136/rapm-2020-101915
https://doi.org/10.1136/rapm-2020-101915
https://doi.org/10.1007/s00540-020-02769-9
https://doi.org/10.1097/ALN.0000000000002524
https://doi.org/10.1097/ALN.0000000000002524
https://doi.org/10.1111/anae.16177
https://doi.org/10.1111/anae.16177
https://doi.org/10.1186/s13018-020-02182-8
https://doi.org/10.1177/1120700021992684
https://doi.org/10.4097/kja.23064
https://doi.org/10.4097/kja.23064
https://doi.org/10.1016/j.arth.2022.06.025
https://doi.org/10.1016/j.arth.2022.06.025
https://doi.org/10.2147/JPR.S289018
https://doi.org/10.2147/JPR.S289018
https://doi.org/10.1007/s43465-023-00924-4
https://doi.org/10.1016/j.arth.2019.12.020
https://doi.org/10.1302/0301-620X.102B10.BJJ-2020-0428.R1
https://doi.org/10.1302/0301-620X.102B10.BJJ-2020-0428.R1
https://doi.org/10.1016/j.arth.2024.05.019
https://doi.org/10.1016/j.arth.2024.05.019
https://doi.org/10.1136/rapm-2023-105092
https://doi.org/10.1136/rapm-2023-105092
https://doi.org/10.1136/rapm-2021-102531
https://doi.org/10.1136/rapm-2021-102531
https://doi.org/10.14789/jmj.JMJ22-0033-OA
https://doi.org/10.14789/jmj.JMJ22-0033-OA
https://doi.org/10.3390/jcm13092674

Carellaetal. | Pain management after total hip arthroplasty

Anaesthesia 2026

J Anesthesiol 2020; 58: 131-7. https://doi.org/10.6859/aja.
202012_58(4).0003.

74.

Ding ZC, Li H, Huang C, Yuan MC, Cao J, Wang HY, et al.
Significant analgesic benefits of perioperative duloxetine in

61. Zheng J, MiY, Liang J, Li H, Shao P, Wen H, et al. Circum-psoas patients who have depressive symptoms undergoing total hip
block versus supra-inguinal fascia iliaca block for arthroplasty: a randomised controlled trial. J Arthroplast 2023;
postoperative analgesia in patients undergoing total hip 38:519-24. https://doi.org/10.1016/j.arth.2022.10.007.
arthroplasty: a randomised clinical trial. J Pain Res 2023; 16: 75. Luo Y, Releken Y, Yang D, Yue Y, Liu Z, Kang P. Effects of
3961-70. https://doi.org/10.2147/JPR.S435159. carbazochrome sodium sulfonate combined with tranexamic

62. Vitola E, Buraka N, Erts R, Golubovska |, Miscuks A. Effect of acid on hemostasis and inflammation during perioperative
different low doses of intrathecal morphine (0.1 and 0.2 mg) period of total hip arthroplasty: a randomised controlled trial.
on pain and vital functions in patients undergoing total hip Orthop Traumatol Surg Res 2022; 108: 103092. https://doi.
arthroplasty: a randomised controlled study. BMC Anesthesiol org/10.1016/j.0tsr.2021.103092.

2022;22:377. https://doi.org/10.1186/s12871-022-01919-8. 76. Mishra A, Srivastava VK, Prakash R, Mishra NK, Agarwal J, Kabi

63. Albrecht E, Bayon V, Hirotsu C, Al Ja'bari A, Heinzer R. S. Perioperative anxiolysis and analgesic effect after
Intrathecal morphine and sleep apnoea severity in patients premedication with melatonin and pregabalin in total hip
undergoing hip arthroplasty: a randomised, controlled, triple- arthroplasty under spinal anaesthesia: a prospective
blinded trial. Br J Anaesth 2020; 125: 811-7. https://doi.org/ comparative trial. Adv Biomed Res 2023; 12: 185. https://doi.
10.1016/j.bja.2020.07.052. org/10.4103/abr.abr_323_22.

64. Alshawadfy A, Elsadany MA, Elkeblawy AM, El-Lilly AA. 77. Chassery C, Atthar V, Marty P, et al. Opioid-free versus opioid-
Intravenous versus intrathecal dexmedetomidine as an sparing anaesthesia in ambulatory total hip arthroplasty: a
additive to hyperbaric bupivacaine in spinal anesthesia for hip randomised controlled trial. Br J Anaesth 2024; 132: 352-8.
arthroplasty: a randomised controlled trial. Egypt J Anaesth https://doi.org/10.1016/}.bja.2023.10.031.

2022; 38:342-8. 78. Meng W, Gao L, Huang Z, Wang H, Wang D, Luo Z, et al.

65. Eisenach JC, Shields JS, Weller RS, et al. Randomised Supercapsular percutaneously-assisted total hip (SuperPath)
controlled trial of intrathecal oxytocin on speed of recovery versus mini-incision posterolateral total hip arthroplasty for hip
after hip arthroplasty. Pain 2023; 164: 1138-47. https://doi. osteoarthritis: a prospective randomised controlled trial. Ann
org/10.1097/j.pain.0000000000002810. Transl Med 2021; 9: 392. https://doi.org/10.21037/atm-20-

66. Mo Y, Wang C, Yin D, Li F. Efficacy of dexamethasone in 1793a.
reducing pain and inflammation and accelerating total hip 79. Khoja YT, Habis AA, Wood GCA. The supercapsular
arthroplasty postoperative recovery: a randomised controlled percutaneously assisted total hip approach does not provide
trial. J Perianesth Nurs 2024; 39: 589-95. https://doi.org/10. any clinical advantage over the conventional posterior
1016/j.jopan.2023.10.022. approach for THA in a randomized clinical trial. Clin Orthop

67. Li F, Huang X, Liu W, Huang W, Wang C, Yin D. Application of Relat Res 2023; 481: 1116-25. https://doi.org/10.1097/
dexamethasone combined with tranexamic acid in CORR.0000000000002449.
perioperative period of total hip arthroplasty. Medicine 80. Joseph VM, Nagy M, Board TN. Systematic review and meta-
(Baltimore) 2022; 101: e31223. https://doi.org/10.1097/MD. analysis on SuperPATH approach versus conventional
0000000000031223. approaches for hip arthroplasty. Hip Int 2023; 33: 655-63.

68. Lei Y, Huang Z, Huang Q, Huang W, Pei F. Repeat doses of https://doi.org/10.1177/11207000221099862.
dexamethasone up to 48 hours further reduce pain and 81. Moerenhout K, Derome P, Laflamme GY, Leduc S, Gaspard
inflammation after total hip arthroplasty: a randomised HS, Benoit B. Direct anterior versus posterior approach for
controlled trial. J Arthroplast 2020; 35: 3223-9. https://doi. total hip arthroplasty: a multicentre, prospective, randomised
org/10.1016/j.arth.2020.06.023. clinical trial. Can J Surg 2020; 63: E412-7. https://doi.org/10.

69. Lei Y, Huang Z, Huang Q, Pei F, Huang W. Split-dose 1503/¢js.012019.
intravenous dexamethasone regimen versus a single high 82. lorio R, Viglietta E, Mazza D, lannotti F, Nicolosi |, Carrozzo A,
dose in reducing pain and improving function after total hip et al. Do serum markers correlate with invasiveness of the
arthroplasty: a randomised blinded placebo-controlled trial. procedure in THA? A prospective randomised study
Bone Joint J 2020; 102-B: 1497-504. https://doi.org/10. comparing direct anterior and lateral approaches. Orthop
1302/0301-620X.102B11.BJJ-2020-1078.R1. Traumatol Surg Res 2021; 107: 102937. https://doi.org/10.

70. Li FL, Li BC, Huang X, Liu WH, Huang WW, Yin D. Different 1016/j.0tsr.2021.102937.
dexamethasone doses in the perioperative period improve 83. Araujo-Duran J, Kopac O, Montalvo Campana M, Bakal O,
short-term outcomes of total hip arthroplasty: a randomised Sessler DI, Hofstra RL, et al. Virtual reality distraction for
controlled trial. Eur Rev Med Pharmacol Sci 2023; 27: 3438- reducing acute postoperative pain after hip arthroplasty: a
47. https://doi.org/10.26355/eurrev_202304_32114. randomised trial. Anesth Analg 2024; 138: 751-9. https://doi.

71. Nielsen NI, Kehlet H, Gromov K, Troelsen A, Husted H, Varnum org/10.1213/ANE.0000000000006642.

C, et al. High dose dexamethasone in high pain responders 84. Laumonerie P, Dalmas Y, Tibbo ME, et al. Sensory innervation
undergoing total hip arthroplasty: a randomised controlled of the hip joint and referred pain: a systematic review of the
trial. Eur J Anaesthesiol 2023; 40: 737-46. https://doi.org/10. literature. Pain Med 2021; 22: 1149-57. https://doi.org/10.
1097/EJA.0000000000001853. 1093/pm/pnab061.

72. Shafiei SH, Siavashi B, Ghasemi M, Golbakhsh MR, Baghdadi S. 85. Short AJ, Barnett JJG, Gofeld M, Baig E, Lam K, Agur AMR,
Single high-dose systemic methylprednisolone administered Peng PWH. Anatomic study of innervation of the anterior hip
preoperatively improves pain control and sleep quality after capsule: implication for image-guided intervention. Reg
total hip arthroplasty: a double-blind, randomised controlled Anesth Pain Med 2018; 43: 186-92. https://doi.org/10.1097/
trial. Arthroplast Today 2022; 16: 78-82. https://doi.org/10. AAP.0000000000000701.
1016/j.artd.2022.03.006. 86. Swenson JD, Davis JJ, Stream JO, Crim JR, Burks RT, Greis PE.

73. LiH,ZengWN, Ding ZC, Yuan MC, Cai YR, Zhou ZK. Duloxetine Local anesthetic injection deep to the fascia iliaca at the level
reduces pain after total hip arthroplasty: a prospective, of the inguinal ligament: pattern of distribution and effects on
randomised controlled study. BMC Musculoskelet Disord the obturator nerve. J Clin Anesth 2015; 27: 652-7. https://
2021; 22: 492. https://doi.org/10.1186/s12891-021-04377-4. doi.org/10.1016/j.jclinane.2015.07.001.

©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists. 17

d ‘0 ‘Pr0ZS9ET

dny wouy

8sUB0|7 SUOLWIWOD aAIERID a|qedl|dde ay) Aq peusenob ae saonte WO ‘8sn Jo Sojni 10} Ariqi auljuQ A3]IAA UO (SUONIPUOD-pUe-SWLLIBILI0D" A IM* Afelq 1 BU1UO//:SANY) SUONIPUOD pUe SWwi L Uy 88S *[9202/20/02] uo Ariqiauluo Ao|Im ‘8be17aa d1sAIuN -B|ped dPYIIIN AQ 6620/ Seue/TTTT OT/I0P/WO 8| IM Aeiq Ul JUO'SUOTeD | |qr


https://doi.org/10.6859/aja.202012_58(4).0003
https://doi.org/10.6859/aja.202012_58(4).0003
https://doi.org/10.2147/JPR.S435159
https://doi.org/10.1186/s12871-022-01919-8
https://doi.org/10.1016/j.bja.2020.07.052
https://doi.org/10.1016/j.bja.2020.07.052
https://doi.org/10.1097/j.pain.0000000000002810
https://doi.org/10.1097/j.pain.0000000000002810
https://doi.org/10.1016/j.jopan.2023.10.022
https://doi.org/10.1016/j.jopan.2023.10.022
https://doi.org/10.1097/MD.0000000000031223
https://doi.org/10.1097/MD.0000000000031223
https://doi.org/10.1016/j.arth.2020.06.023
https://doi.org/10.1016/j.arth.2020.06.023
https://doi.org/10.1302/0301-620X.102B11.BJJ-2020-1078.R1
https://doi.org/10.1302/0301-620X.102B11.BJJ-2020-1078.R1
https://doi.org/10.26355/eurrev_202304_32114
https://doi.org/10.1097/EJA.0000000000001853
https://doi.org/10.1097/EJA.0000000000001853
https://doi.org/10.1016/j.artd.2022.03.006
https://doi.org/10.1016/j.artd.2022.03.006
https://doi.org/10.1186/s12891-021-04377-4
https://doi.org/10.1016/j.arth.2022.10.007
https://doi.org/10.1016/j.otsr.2021.103092
https://doi.org/10.1016/j.otsr.2021.103092
https://doi.org/10.4103/abr.abr_323_22
https://doi.org/10.4103/abr.abr_323_22
https://doi.org/10.1016/j.bja.2023.10.031
https://doi.org/10.21037/atm-20-1793a
https://doi.org/10.21037/atm-20-1793a
https://doi.org/10.1097/CORR.0000000000002449
https://doi.org/10.1097/CORR.0000000000002449
https://doi.org/10.1177/11207000221099862
https://doi.org/10.1503/cjs.012019
https://doi.org/10.1503/cjs.012019
https://doi.org/10.1016/j.otsr.2021.102937
https://doi.org/10.1016/j.otsr.2021.102937
https://doi.org/10.1213/ANE.0000000000006642
https://doi.org/10.1213/ANE.0000000000006642
https://doi.org/10.1093/pm/pnab061
https://doi.org/10.1093/pm/pnab061
https://doi.org/10.1097/AAP.0000000000000701
https://doi.org/10.1097/AAP.0000000000000701
https://doi.org/10.1016/j.jclinane.2015.07.001
https://doi.org/10.1016/j.jclinane.2015.07.001

Anaesthesia 2026

Carellaetal. | Pain management after total hip arthroplasty

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

18

Desmet M, Balocco AL, Van Belleghem V. Fascia iliaca
compartment blocks: different techniques and review of the
literature. Best Pract Res Clin Anaesthesiol 2019; 33: 57-66.
https://doi.org/10.1016/j.bpa.2019.03.004.

Kim E, Shin WC, Lee SM, Choi MJ, Moon NH. Efficacy of
pericapsular nerve group block for pain reduction and opioid
consumption after total hip arthroplasty: a meta-analysis of
randomised controlled trials. Hip Pelvis 2023; 35: 63-72.
https://doi.org/10.5371/hp.2023.35.2.63.

Ke J, Yang Y, Cao Y, Wang Y, Lin C. Efficacy and safety of
pericapsular nerve group block in total hip arthroplasty: a
meta-analysis and systematic review. Minerva Anestesiol
2024; 90: 200-9. https://doi.org/10.23736/50375-9393.23.
17618-8.

She C, Liu H. Efficacy of pericapsular nerve group block for
reducing pain and opioid consumption after total hip arthroplasty:
a systematic review and meta-analysis. J Orthop Surg Res 2024;
19:229. https://doi.org/10.1186/s13018-024-04707-x.

Pai P, Amor D, Lai YH, Echevarria GC. Use and clinical
relevancy of pericapsular nerve block (PENG) in total hip
arthroplasty: a systematic review and meta-analysis. Clin J Pain
2024; 40: 320-32. https://doi.org/10.1097/AJP.00000
00000001196.

Hu X, Chenyang D, Xu B, Lao Y, Sheng H, Zhang S, Huang Y.
Pericapsular nerve group block reduces opioid use and pain
after hip surgery: a systematic review and meta-analysis of
randomised controlled trials. PLoS One 2024; 19: e0310008.
https://doi.org/10.1371/journal.pone.0310008.
Leurcharusmee P, Kantakam P, Intasuwan P, et al. Cadaveric
study investigating the femoral nerve-sparing volume for
pericapsular nerve group (PENG) block. Reg Anesth Pain Med
2023; 48: 549-52. https://doi.org/10.1136/rapm-2023-
104419.

Balocco AL, Gautier N, Van Boxstael S, Lépez AM, Carella M,
Corten K, et al. Pericapsular nerve group block: a 3D CT scan
imaging study to determine the spread of injectate. Reg
Anesth Pain Med 2025; 50: 588-91.

Kim JY, Kim J, Kim DH, et al. Anatomical and radiological
assessments of injectate spread stratified by the volume of the
pericapsular nerve group block. Anesth Analg 2023; 136:
597-604. https://doi.org/10.1213/ANE.0000000000006364.
Behera BK, Misra S, Sarkar S, Mishra N. Systematic review and
meta-analysis of efficacy of ultrasound-guided single-shot
quadratus lumborum block for postoperative analgesia in
adults following total hip arthroplasty. Pain Med 2022; 23:
1047-58. https://doi.org/10.1093/pm/pnab353.

Hussain N, Brull R, Speer J, et al. Analgesic benefits of the
quadratus lumborum block in total hip arthroplasty: a
systematic review and meta-analysis. Anaesthesia 2022; 77:
1152-62. https://doi.org/10.1111/anae.15823.

98.

99.

100.

101.

102.

103.

104.

Gazendam AM, Zhu M, Rubinger L, Chang Y, Phillips S,
Bhandari M. Quadratus lumborum block for postoperative
pain  management in patients undergoing total hip
arthroplasty: a systematic review and meta-analysis. Hip Int
2023; 33: 850-7. https://doi.org/10.1177/112070002211
11309.

Jiménez-Almonte JH, Wyles CC, Wyles SP, Norambuena-
Morales GA, Bdez PJ, Murad MH, Sierra RJ. Is local infiltration
analgesia superior to peripheral nerve blockade for pain
management after THA: a network meta-analysis. Clin Orthop
Relat Res 2016; 474: 495-516. https://doi.org/10.1007/
$11999-015-4619-9.

Hussain N, Brull R, Freedenberg AT, Vannabouathong C,
D'Souza RS, Havlik S, et al. Analgesic benefits of motor-
sparing fascial plane blocks in comparison to periarticular
local infiltration analgesia for total hip arthroplasty: a network
meta-analysis. Anesthesiology 2025; 143: 604-24. https://
doi.org/10.1097/ALN.0000000000005607.

American Society of Anesthesiologists Task Force on
Neuraxial Opioids; American Society of Regional Anesthesia
and Pain Medicine. Practice guidelines for the prevention,
detection, and management of respiratory depression
associated ~ with  neuraxial  opioid  administration.
Anesthesiology 2016; 124: 535-52. https://doi.org/10.1097/
ALN.0000000000000975.

Schober P, Vetter TR. Repeated measures designs and
analysis of longitudinal data: if at first you do not succeed—try,
try again. Anesth Analg 2018; 127: 569-75. https://doi.org/
10.1213/ANE.0000000000003511.

Ma Y, Mazumdar M, Memtsoudis SG. Beyond repeated-
measures analysis of variance: advanced statistical methods
for the analysis of longitudinal data in anesthesia research.
Reg Anesth Pain Med 2012; 37: 99-105. https://doi.org/10.
1097/AAP.0b013e31823ebc74.

Kang YG, Lee JT, Kang JY, Kim GH, Kim TK. Analysis of
longitudinal outcome data with missing values in total knee
arthroplasty. J Arthroplast 2016; 31: 81-6. https://doi.org/10.
1016/j.arth.2015.06.067.

Supporting Information

Additional supporting information may be found online via

the journal website.

Appendix S1. Detailed electronic search strategy.

Table S1. Studies notincluded.

Figure S1. Risk of bias assessment of included trials using
the Cochrane Risk of Bias 2 tool.

©2026 The Author(s). Anaesthesia published by John Wiley & Sons Ltd on behalf of Association of Anaesthetists.

d ‘0 ‘Pr0ZS9ET

dny wouy

8sUB0|7 SUOLWIWOD aAIERID a|qedl|dde ay) Aq peusenob ae saonte WO ‘8sn Jo Sojni 10} Ariqi auljuQ A3]IAA UO (SUONIPUOD-pUe-SWLLIBILI0D" A IM* Afelq 1 BU1UO//:SANY) SUONIPUOD pUe SWwi L Uy 88S *[9202/20/02] uo Ariqiauluo Ao|Im ‘8be17aa d1sAIuN -B|ped dPYIIIN AQ 6620/ Seue/TTTT OT/I0P/WO 8| IM Aeiq Ul JUO'SUOTeD | |qr


https://doi.org/10.1016/j.bpa.2019.03.004
https://doi.org/10.5371/hp.2023.35.2.63
https://doi.org/10.23736/S0375-9393.23.17618-8
https://doi.org/10.23736/S0375-9393.23.17618-8
https://doi.org/10.1186/s13018-024-04707-x
https://doi.org/10.1097/AJP.0000000000001196
https://doi.org/10.1097/AJP.0000000000001196
https://doi.org/10.1371/journal.pone.0310008
https://doi.org/10.1136/rapm-2023-104419
https://doi.org/10.1136/rapm-2023-104419
https://doi.org/10.1213/ANE.0000000000006364
https://doi.org/10.1093/pm/pnab353
https://doi.org/10.1111/anae.15823
https://doi.org/10.1177/11207000221111309
https://doi.org/10.1177/11207000221111309
https://doi.org/10.1007/s11999-015-4619-9
https://doi.org/10.1007/s11999-015-4619-9
https://doi.org/10.1097/ALN.0000000000005607
https://doi.org/10.1097/ALN.0000000000005607
https://doi.org/10.1097/ALN.0000000000000975
https://doi.org/10.1097/ALN.0000000000000975
https://doi.org/10.1213/ANE.0000000000003511
https://doi.org/10.1213/ANE.0000000000003511
https://doi.org/10.1097/AAP.0b013e31823ebc74
https://doi.org/10.1097/AAP.0b013e31823ebc74
https://doi.org/10.1016/j.arth.2015.06.067
https://doi.org/10.1016/j.arth.2015.06.067

	PROSPECT guideline for total hip arthroplasty: updated systematic review and procedure-specific postoperative pain management recommendations
	 Summary
	 Recommendations
	 Why was this guideline developed?
	 What other guidelines are available on this topic?
	 How does this guideline differ from other guidelines?
	 Introduction
	 Methods
	 Results
	 Regional anaesthesia techniques
	 Fascia iliaca compartment block
	 Pericapsular nerve group block
	 Lumbar erector spinae plane block
	 Quadratus lumborum block
	 Local infiltration analgesia (LIA)
	 Other regional analgesic techniques

	 Intrathecal analgesics
	 Systemic interventions
	 Corticosteroids
	 Other systemic interventions

	 Operative techniques
	 Non-pharmacological interventions

	 Discussion
	 Acknowledgements
	 References
	Supporting Information
	 


