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Abstract

Distal radius fractures (DRFs) are one of the most common orthopaedic injuries seen in the Accident and Emergency (A&E) Department,
accounting for 17% of all fractures. They are associated with significant morbidity, with substantial economic and societal costs due to
the high incidence of these injuries. Initial management of displaced fractures consists of prompt reduction of the fracture in A&E
and application of a moulded plaster cast to hold the fracture. However, there is currently no consensus on the best anaesthetic to use
during the manipulation procedure. The most frequently used are local anaesthetic techniques, namely haematoma block and Bier’s

block. Current UK guidelines recommend the use of intravenous local anaesthetic (Bier’s block) for manipulation. However, surveys of

national practice show significant variations in practice, with haematoma block being the most commonly used technique. This article

summarises the current evidence regarding the anaesthetic techniques for performing wrist manipulations.
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1. Introduction

Distal radius fractures (DRFs) are one of the most
common orthopaedic injuries seen in the Accident and
Emergency (A&E) Department, accounting for 17.5% of
all fractures [1]. The annual incidence of DRFs is 16.2
per 10,000 [2], with an estimated lifetime risk of 15% for
females and 2% for males [3]. DRFs are bimodally dis-
tributed between young patients with high-energy fractures
and older patients with low-energy, osteoporotic fractures
[4]. Due to the increased prevalence of osteoporosis and re-
duced bone density in post-menopausal women, DRFs oc-
cur more frequently in older, female patients, with a peak
incidence in women aged over 65 [5]. As the global pop-
ulation ages and risk factors such as osteoporosis become
more prevalent, the global incidence of DRFs is expected
to increase. This trend has been observed in a large reg-
istry study, which found that the annual number of DRFs
increased by 31% over the last two decades [6].

DRFs are associated with significant morbidity and
cause a substantial economic and societal burden. In the el-
derly, distal radius fractures are associated with functional
decline, reduced quality of life, and increased healthcare
costs [7]. In working adults, distal radius fractures are asso-
ciated with significant absenteeism, with an average of 9.2
work weeks lost [8]. Treatment costs have also increased,
largely driven by the growing use of open reduction and
internal fixation (ORIF) for these injuries [9]. Despite the
high frequency of these fractures, the optimal management
of these injuries remains controversial.

Displaced fractures are typically reduced and sta-
bilised with a moulded plaster cast. Given the painful na-
ture of this procedure, various anaesthetic agents have been

used to reduce the pain of manipulation. Options include in-
travenous regional anaesthesia, haematoma block with ad-
junctive inhaled anaesthesia, general anaesthetic, and re-
gional nerve blocks [10].

The British Orthopaedic Association (BOA) and the
National Institute for Health and Care Excellence (NICE)
recommend intravenous local anaesthetic (Bier’s block) for
DRF manipulation [11,12]. Despite this, surveys of na-
tional practice in the UK show significant variations in
practice, with haematoma block being the most frequently
used anaesthetic technique (50-62%) [13]. This highlights
a marked divergence from national guidance and lack of
clinical consensus. This article aims to summarise the cur-
rent evidence for anaesthetic techniques used in distal ra-
dius fracture manipulation and identify further areas for re-
search.

Therefore, a review of the literature was conducted
on 9 July 2025 to identify all peer-reviewed studies in-
vestigating the efficacy and safety of analgesic and anaes-
thetic agents for distal radius fracture manipulation using
the search strategy: “distal radius fracture” AND (“manip-
ulation” OR “reduction” OR “management”) AND (“anal-
gesia” OR “anaesthesia” OR “anesthesia” OR “haematoma
block” OR “hematoma block” OR “Bier’s block” OR
“intravenous regional anaesthesia” OR “regional block”
OR “nerve block” OR “general anaesthesia” OR “inhaled
anaesthetic” OR “Entonox” OR “Penthrox”).

Searches of OVID EMBASE (https://www.woltersklu
wer.com/en/solutions/ovid/embase-903) [14], OVID Med-
line (https://www.wolterskluwer.com/en/solutions/ovid/ov
id-medline-901) [15] and Cochrane CENTRAL (https:
//www.cochranelibrary.com/central) [16] databases were
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Table 1. Step-by-step procedure for the two most commonly performed distal radius fracture (DRF) manipulation techniques.

Bier’s block

Haematoma block

1. A double-cuffed pneumatic tourniquet is inflated around the upper
arm to 100 mmHg above systolic blood pressure!

2. Following inflation of the tourniquet, local anaesthetic is given via
a small-bore cannula. Injection typically occurs in the dorsum of the
hand, distal to the fracture site

3. If venous access distal to the fracture cannot be obtained, venous
access proximally in the antecubital fossa may be used?

4. The tourniquet cuft must be kept inflated for a minimum of 30 min-

utes before deflating, with a clinician present throughout the procedure

1. The overlying skin is first prepared with an antiseptic solution
such as chlorhexidine or povidone-iodine
2. The fracture step is then palpated by the performing clinician

3. A needle is passed percutaneously into the fracture site from the
dorsal surface of the forearm

4. The attached syringe is aspirated to assess for presence of fracture
haematoma

5. Once positioning of the needle within the fracture has been con-

firmed, the local anaesthetic is injected into the fracture site

1 This ensures the anaesthetic effect remains localised to the injured limb and prevents local anaesthetic systemic toxicity (LAST), which can

cause several complications such as arrhythmia, seizure, neurological toxicity, with loss of consciousness, coma, respiratory arrest and death

[17].

2 A randomised trial of 100 patients comparing the dorsum of the hand and the antecubital fossa to determine the best location for local

anaesthetic injection found no significant difference in anaesthesia between the two groups [18]. However, this study reported more problems

associated with venous access and plaster application in the dorsal hand group.

performed. In addition, screening of the grey literature was
completed using Google Scholar and a bibliographic as-
sessment of relevant previous review articles. Randomised
controlled trials, case reports and series, retrospective and
prospective studies, and systematic reviews were included.
Animal studies, review articles, and conference abstracts
were excluded. Studies not published in the English lan-
guage were identified through the screening process and
subsequently excluded.

2. Anaesthetic Techniques for DRF
Manipulation

2.1 Intravenous Regional Anaesthesia (IVRA)

Intravenous regional anaesthesia (IVRA), or Bier’s
block, involves the administration of intravenous local
anaesthetic into the injured limb to provide anaesthesia
to the whole upper limb. A step-by-step procedure on
how to perform a Bier’s block is presented in Table 1
(Ref. [17,18]). There are several contraindications to Bier’s
block, which have been summarised in Table 2 (Ref. [19]).

Historically, concerns have been raised regarding the
safety of Bier’s block, given that local anaesthetics may
cause neurological and cardiac toxicity when given intra-
venously or at high doses [17,20]. While bupivacaine is no
longer recommended due to the risk of serious cardiac ad-
verse events, prilocaine has greater pulmonary uptake than
bupivacaine (40% vs 12%) and consequently lower sys-
temic plasma concentrations [21]. Intravenous prilocaine
at a dose of 3 mg/kg in the context of Bier’s block has been
shown to be safe in a retrospective UK cohort of 45,000
patients [22], with no convulsions, arrhythmia, or fatalities
recorded.

2.2 Haematoma Block

Haematoma block involves the administration of local
anaesthetic directly to the fracture site. A step-by-step pro-
cedure on how to perform a haematoma block is presented
in Table 1. There are several different options available for
the local anaesthetic, such as lidocaine (short-acting), bupi-
vacaine, and levobupivacaine (long-acting) [23]. These
can be used either alone or in combination to provide
longer-lasting anaesthesia as required. History of allergy
or anaphylaxis to local anaesthetic is a contraindication to
haematoma block (Table 3, Ref. [24]).

2.3 Biers Block vs Haematoma Block

Uncertainty remains regarding the optimal method
of anaesthesia for performing wrist manipulations. Three
randomised trials [25-27], one pseudo-randomised study
[28] and one non-randomised prospective cohort study [29]
comparing various anaesthetic modalities have been pub-
lished. However, all these studies had serious method-
ological limitations; they had small sample sizes and did
not assess long-term, clinically important outcomes. Addi-
tionally, most did not measure long-term patient-reported
outcome measures (PROMs) or conduct economic analy-
ses. A Cochrane systematic review on the subject in 2002
concluded: “there is insufficient robust evidence from ran-
domised trials to establish the relative effectiveness of dif-
ferent methods of analgesia”, underlining the need for fur-
ther research in this field [10].

However, there is evidence to suggest haematoma
block provides inferior pain relief to Bier’s block despite
this being the most used anaesthetic technique [27]. In
Kendall’s randomized controlled trial (RCT), patients ex-
perienced reduced pain when receiving a Bier’s block com-
pared to receiving a haematoma block (median visual ana-
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Table 2. Absolute and relative contraindications to Bier’s block [19].

Absolute contraindications

Relative contraindications

Patient refusal

History of allergy or anaphylaxis to local anaesthetic
Crush injury/compromised circulation of the affected limb
Deep vein thrombosis or thrombophlebitis of the limb

Uncontrolled hypertension with a systolic blood pressure
greater than 200 mmHg

Open wounds or significant injuries to the limb
Concomitant ipsilateral humerus fracture preventing
tourniquet placement

Infection or severe trauma at the injection site

Diagnosis of sickle cell disease

Diagnosis of Raynaud’s disease

Diagnosis of scleroderma

Obesity impacting venous access and tourniquet applica-
tion due to large extremities

Coagulopathies

Arrhythmias

Neuropathies

Paget’s disease

Table 3. Absolute and relative contraindications to
haematoma block [24].

Absolute contraindications Relative contraindications

Allergies to local anaesthetics ~ Bleeding disorders

Open fracture Anticoagulation use
Overlying cellulitis
Neurovascular deficit

Uncooperative patient

log scale (VAS) pain score 2.8 vs 5.2; p < 0.001). Pa-
tients in the Bier’s block group also found the fracture ma-
nipulation to be less painful compared to the haematoma
block group (median VAS pain score 1.5 vs 3.0; p < 0.01).
Additionally, an observational study of 200 DRFs found
that patients undergoing Bier’s block for manipulation were
significantly more likely to have the fracture successfully
reduced and normal anatomy restored compared to the
haematoma block (p < 0.005) [30]. This finding has also
been demonstrated in several other studies [23,25], in addi-
tion to Kendall’s RCT (p = 0.003) and Handoll’s Cochrane
review. No further randomised trials have been published
in the last 20 years and to date no trial has been published
comparing the cost-effectiveness of these treatments.

The reasons why Bier’s block is not commonly used
are multifactorial. Bier’s block is resource-intensive and
has previously been associated with significant risks such as
local anaesthetic systemic toxicity [17]. Therefore, patients
require close monitoring during and after the procedure. It
may be slower to perform than a haematoma block [26]
and necessitates the presence of medical staff throughout
the procedure to administer the block safely. A&E depart-
ments are under increasing pressure to meet clinical targets
and ensure waiting times remain short and therefore may
not have the resources and capacity to allow staff to spend
the time required to perform Bier’s block.

2.4 General Anaesthetic

General anaesthetic (GA) has previously been em-
ployed with good effect for the manipulation of wrist frac-
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tures. However, owing to the logistical challenges in ensur-
ing the patient has been appropriately starved and the ne-
cessity of an airway-trained anaesthetist, the use of GA for
wrist manipulations has declined from approximately 32%
in 1997 [31] to 2% in 2013 [32], likely due to alternatives
being more cost- and time-effective.

A prospective study of 58 DRFs comparing the use of
haematoma block with general anaesthetic found that pa-
tients given a haematoma block experienced greater pain
during manipulation (p < 0.01), but patients in the GA
group experienced more post-manipulation pain (p < 0.01)
[29]. Radiological outcomes did not differ significantly
between the two groups. Notably, this study found that
haematoma block was more efficient with regard to time
and the resources required, which is becoming increasingly
important due to the aging population and rising demands
on healthcare systems. Consequently, general anaesthesia
is rarely used for the manipulation of DRFs in the emer-
gency department.

2.5 Regional Nerve Blocks

Median, radial, and ulnar nerve or brachial plexus
blocks are frequently used to provide anaesthesia to the up-
per limb. Ultrasound-guidance (USG) may be used to visu-
alise nerve morphology in real-time and aid with the place-
ment of the anaesthetic. Ultrasound-guided block of the ra-
dial nerve at the supracondylar level has been shown to be
effective for the manipulation of wrist fractures [33]. Given
the specialist skills required to perform nerve blocks, rou-
tine use of nerve blocks for initial manipulation of distal
radius fractures is uncommon.

However, due to its potential to improve accuracy and
minimise complications, there is growing interest in USG
techniques for DRF manipulation [34]. A recent case se-
ries of 51 paediatric distal radius fracture manipulations re-
ported successful anatomical manipulation with ultrasound
in 95.3% of patients and low redisplacement rates (5.9%)
[35]. However, a study comparing the effect of radial, ul-
nar and median nerve blocks with the haematoma block
at reducing pain found that haematoma block more fre-
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quently allowed for a painless manipulation (68% vs 44%)
[36]. Additionally, a systematic review of ultrasound-
guided DRF manipulations in adult patients found that USG
manipulation did not prevent malalignment over landmark-
based manipulation [37].

2.6 Inhaled Anaesthetic Agents

Adjuvant nitrous oxide (Entonox) or methoxyflurane
(Penthrox) may be used during distal radius fracture ma-
nipulations. The use of inhaled analgesics alone for wrist
manipulation has been documented in the literature [38].
However, the analgesic effect offered by these agents alone
may be inadequate and is not currently recommended in the
British Society for Surgery of the Hand (BSSH) Blue Book
guidelines [39].

2.6.1 Entonox

Entonox, often referred to as “gas and air”, is a mix-
ture of 50% oxygen and 50% nitrous oxide that can be used
to provide analgesia in spontaneously breathing patients for
short procedures. Entonox has a rapid onset and offset, with
analgesia starting from 20 seconds after inhalation with a
peak effect after 3 to 5 minutes [40]. This makes it an at-
tractive option for several procedures and there is growing
interest in the use of Entonox for the manipulation of DRFs.

As nitrous oxide diffuses into air-filled body cavi-
ties, the volume or pressure of these cavities will increase.
Therefore, administration of nitrous oxide is contraindi-
cated in patients with a head injury or elevated intracranial
pressure [41]. Other contraindications include haemody-
namic instability, drug intoxication, pneumothorax, bowel
obstruction or any condition associated with a pathological
air-filled cavity. Entonox should be used with caution in pa-
tients with chronic obstructive pulmonary disease (COPD)
or congestive cardiac failure as studies have shown that ni-
trous oxide may cause slight cardiac depression [40].

Licensed for use in both adults and children, Entonox
has seen widespread use in the UK, Australia, and sev-
eral countries across Europe [42]. However, Entonox lacks
Food and Drug Administration (FDA) approval for use in
the United States [43].

A retrospective study investigating the use of
Entonox, in combination with intranasal diamorphine,
for the manipulation of 100 paediatric DRFs reported a
successful reduction in 90% of fractures, with only 3%
of patients requiring manipulation and K-wire or internal
fixation [44]. It should be noted that NICE guidelines state
that gas and air (nitrous oxide and oxygen) should not be
used on their own when reducing dorsally displaced DRFs
in the emergency department [12]. Therefore, Entonox
may be primarily useful as an adjunctive therapy in the
manipulation of distal radius fractures.

A number of studies comparing Entonox with tradi-
tional anaesthetic techniques for DRF manipulation have
been conducted [45,46]. A randomised trial of 67 pa-

tients comparing Entonox (n = 35) with Bier’s block (n
= 32) found that the use of Bier’s block was associated
with reduced VAS pain scores (2.2 vs 5.8, p < 0.0001),
but that manipulations using Entonox were significantly
shorter (11.1 vs 25.6 minutes, p < 0.0001) [45]. No signif-
icant difference between the complication rate (p = 0.115)
or failed manipulation rate (p = 0.086) of the two groups.
A prospective study of 67 patients comparing the efficacy
of Entonox (n = 33) with haematoma block (n = 34) was
also conducted [46]. This study reported that patients given
haematoma block reported reduced VAS pain scores dur-
ing the reduction (2.80 vs 7.19, p < 0.0001) and a supe-
rior relative change in VAS pain scores compared to be-
fore the procedure (58% decrease in the haematoma block
group compared to 3% increase in the Entonox group, p <
0.0001). These studies support NICE guidelines, indicat-
ing that Entonox alone may provide insufficient analgesia
for DRF manipulation in the emergency department.

2.6.2 Penthrox

Penthrox (methoxyflurane) is a halogenated hydrocar-
bon inhaled anaesthetic that has seen rising interest over
recent years. Like Entonox, Penthrox may be a valuable
adjunct to traditional anaesthetic techniques. Penthrox has
also demonstrated significant efficacy and safety for use
on its own, however this has not been investigated in ran-
domised trials.

Penthrox has several advantages over traditional
anaesthetic techniques, such as its ease of use, rapid effec-
tiveness, and the reduced requirement for monitoring and
staff [47]. Use of methoxyflurane has been shown to accu-
rately estimate the level of pain so to determine anaesthetic
required to minimise adverse effects [38].

A retrospective review of 54 fracture manipulations,
including several distal radius fractures, reported a 100%
success rate in achieving adequate and safe reduction us-
ing Penthrox to provide analgesia [48]. Additionally, an
observational study of 145 patients comparing the effi-
cacy of methoxyflurane with propofol (general anaesthetic)
in the reduction of DRFs found that patients receiving
methoxyflurane reported no pain during manipulation more
than two times compared to patients that received propofol
[38].

Additionally, while there have been concerns about
the safety of using Penthrox in elderly and comorbid popu-
lations, a recent safety study found that Penthrox adminis-
tration was not associated with an increased risk of hepato-
toxicity but was associated with a reduced risk of nephro-
toxicity compared with other routinely administered anal-
gesics [49]. Additionally, a subgroup analysis of an RCT
found that Penthrox provided similar pain relief and safety
compared to intravenous (IV) standard in elderly patients
with moderate to severe trauma pain [50].

Penthrox also has a number of contraindications in-
cluding hypersensitivity to methoxyflurane or any fluori-
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nated or inhaled anaesthetic, malignant hyperthermia, acute
intoxication with drugs or alcohol, altered consciousness,
hepatic or renal impairment, cardiovascular instability, and
respiratory depression [51].

However, its regulatory status varies globally.
Penthrox has been licensed for use in adults in the UK
and Europe since 2015 [49] and has been licensed and
used safely in children in Australia since the 1970s
[52]. However, the FDA withdrew Penthrox from the
US market in 2005 due to reports of nephrotoxicity and
hepatotoxicity, but it is currently undergoing clinical trials
for reintroduction as an analgesic [49].

Studies have shown that Entonox and Penthrox are
safe and provide superior analgesia to placebo. However,
there is little evidence to indicate that Penthrox has su-
perior clinical efficacy or cost-effectiveness compared to
Entonox [53,54]. However, a recent study comparing these
inhaled anaesthetics in prehospital trauma settings found
that Penthrox provided faster pain relief than Entonox, but
atan additional cost of 12.30 GBP per patient (1 GBP=1.35
USD) [55]. Penthrox also has several advantages, such as
ease of administration and portability. It has therefore been
proposed that Penthrox has significant potential for use in
emergency situations in difficult-to-reach locations and in
mass-casualty situations [54].

3. Limitations

This review has several limitations. The review was
narrative in nature and therefore did not follow a formal sys-
tematic methodology (e.g., Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guide-
lines). Only English-language, peer-reviewed articles were
included in the review, potentially introducing selection
bias. Of the included studies, many were outdated, had
small sample sizes, and were methodologically limited (of-
ten non-randomised with poor outcome reporting), high-
lighting the need for further large-scale RCTs. No for-
mal quality or risk of bias assessment was conducted. Ev-
idence on the safety, efficacy, and cost of inhaled anaes-
thetic agents was limited, particularly in elderly or comor-
bid populations. Additionally, the absence of formal cost-
effectiveness analyses limits the ability to draw definitive
conclusions and effectively inform evidence-based national
guidelines.

4. Conclusion

There is currently no consensus among orthopaedic
surgeons as to which anaesthetic technique is best for the
manipulation of these fractures in a plaster cast. Cur-
rent British Orthopaedic Association Standards for Trauma
(BOAST) and NICE guidelines recommend the use of in-
travenous local anaesthetic (Bier’s block) for manipulation.
Despite this, surveys show the haematoma block being the
most commonly used technique.
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Based on the current evidence, Bier’s block should
be considered the first-line analgesic technique for distal
radius fracture manipulation due to its superior pain con-
trol and reduction outcomes. Inhaled anaesthetics such as
Entonox and Penthrox show promise as adjuncts to tradi-
tional techniques, with Penthrox also demonstrating poten-
tial as an effective stand-alone option. However, their rou-
tine use is limited by a lack of RCT evidence, and further
trials are needed to establish their comparative efficacy and
safety.

Future studies should also consider patient age, frac-
ture complexity, and the need for secondary surgical inter-
vention, while also including cost-effective analyses. Re-
sults from such trials could directly inform national guide-
lines, supporting evidence-based clinical decision-making
and optimal resource allocation.

Key Points

* Distal radius fractures are one of the most common
orthopaedic injuries, associated with significant morbidity
and substantial economic and societal costs.

« Initial management of displaced fractures typically
consists of prompt reduction of the fracture in A&E and
application of a moulded plaster cast to hold the fracture.

* Surveys show haematoma block is the most com-
monly used technique in the UK, despite BOAST guide-
lines recommending the use of intravenous local anaesthetic
(Bier’s block) for manipulation.

* Inhaled anaesthetics show promise as adjuncts
(Entonox or Penthrox) or alone (Penthrox).
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