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ORIGINAL ARTICLE
Efficacy of 3 ML local anesthetic versus 5 ML in terms of pain relief for
closed manipulation of distal radius fracture.

Muhammad Asad Khan', Inayat Ali Khan?, Bella Virk®, Pawan Kumar*, Adina Muhammad Aslam®, Hani Suhail®

ABSTRACT... Objective: To determine the efficacy of 3 ml vs. 5 ml local anaesthetic Xylocaine in terms of pain relief for closed
manipulation of a distal radius fracture. Study Design: Quasi-experimental Research. Setting: Carried out on patients visiting the
Emergency Department (ED) of Ziauddin University Hospital, Karachi with DRFs,. Period: February 2024 to July 2024. Methods:
A total of 68 patients diagnosed with DRF were consecutively selected and randomly placed in two groups. Group A patients were
managed with 3 ml and group B patients with 5 ml of local anaesthetic Xylocaine before the procedure. The orthopaedic surgeon
pursued the standard procedure of closed reduction for DRFs. Before and after surgery, each patient was evaluated for pain using
the visual analogue scale (VAS). Statistical interpretation was done with SPSS version 26 by taking a significant p-value of < 0.05.
Results: Of the 68 DRF patients, gender was similar in both groups; male patients were 5 (14.7%), and female patients were 29
(85.3%) in each group. The mean pain score on VAS was 9.26 + 0.51 and 9.12 + 0.54 before surgery (p-value = 0.252) and 5.91
+ 1.64 and 4.59 = 1.99 after surgery (p-value = 0.004) in group A (3 ml local anaesthetic) and group B (5 ml local anaesthetic),
respectively. The efficacy of local anaesthesia Xylocaine in the management of DRF was significantly higher in group B (5 ml local
anaesthetic) as compared to group A (3 ml local anaesthetic) [13 (38.2%) vs. 5 (14.7%); p-value=0.028]. Conclusion: It was
concluded that adequate analgesia is provided by 5 ml of local anaesthetic xylocaine applied as a haematoma block for closed
manipulation of a distal radius fracture.
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INTRODUCTION

Distal radius fractures (DRFs) are the most
commonly reported upper extremity and fall-related
fractures experienced by orthopaedic surgeons in
emergencies.” These are associated with serious
health problems such as increased morbidity,
dysfunctionality, and permanent disability. Prolonged
hospital stays, readmission after discharge, and
increased cost burden not only on patients but
also on the healthcare system are some of the
other common drawbacks of DRFs."? The elderly
population is at a higher risk of developing DRFs
with even low-energy falls, either from a seated
or standing position. Women are more prone to
DRFs due to osteoporosis, osteoarthritis, etc.®
Approximately 20% of all DRFs are managed
in emergency departments.* DRFs are the third
most prevalent site of fractures associated with
osteoporosis and account for 15-21% of all
fractures.® Recent studies from Sweden report a

2% increase of distal radius fracture (DRF) in men
and a 3.4% increase of DRF in women with ages
ranging from 17 to 64 years. The majority of the
sufferers of DRFs were women.%7

As the prevalence of DRF increases, so does the
need for different approaches to better manage
DRFs in the quest to enhance patients’ quality
of life and reduce the cost burden.® Various
surgical and non-surgical techniques are used
for the management of DRFs, along with various
anaesthetic techniques. These techniques include
closed reduction and casting, the pins and plaster
technique, percutaneous pinning, external fixation,
limited open reduction and ORIF (open reduction and
internal fixation). Managing DRFs and reported pain
is a real challenge for the orthopaedic surgeon.®'°

Surgical and nonsurgical management of DRFs
requires the use of anaesthesia. Various anaesthesia
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techniques, such as general, local or combined
anaesthesia, are used to achieve perioperative
care. The choice of dosage of local anaesthetic
agent is also very important to achieve satisfactory
numbness in a limited area of the body and to
control pain. There is currently insufficient evidence
available to advocate for the appropriate dosage of
local anaesthesia for pain control."'?

Pain  management during and after closed
manipulation of DRF is a big challenge for an
orthopaedic surgeon. Choosing the appropriate
anaesthetic dose from among the different types of
local anaesthesia is also very important and can help
relieve the patient’s pain. Internationally, very limited
data are available on comparing local anaesthetics
in different doses in closed manipulation of DRFs,
while, to our knowledge, no local study has been
conducted yet. Therefore, the present study will
be helpful internationally and locally in deciding
the effective dose of local anaesthetic in pain
management during closed manipulation of DRFs.

METHODS

Quasi-experimental research was carried out on
patients visiting the emergency department (ED) of
Ziauddin University Hospital, Karachi, with DRFs,
from February 2024 to July 2024. During the six-
month study, 68 consecutive patients were enrolled
from the emergency department. The study includes
(1) patients of either gender with age of > 40 years,
(2) patients with DRFs with a duration of < five days,
and (3) patients with DRFs managed by closed
manipulation. The study excludes (1) patients with
intra-articular or open fractures, (2) pregnant or
lactating mothers, and (3) patients not interested in
the study who refused to provide written informed
consent.

The study proposal was submitted to the research
committee of Ziauddin University Karachi for
approval before initiating the study and was
approved via letter number 8101123BVEM, dated
15-02-2024. The details of the study were explained
to our patients before including them in the study,
after which a written informed consent was
obtained. Demographic and medical details of each
patient were obtained, including duration, side and
mechanism of fracture. Each patient was enquired

about and evaluated for presenting symptoms,
including pain, swelling, bruising and decreased
wrist movement. An AP or lateral x-ray view of
the fractured side was performed. An experienced
orthopaedic surgeon evaluated the x-ray and
classified the DRF on the basis of Colles and Smith.
A total of 68 patients diagnosed with DRF were
consecutively selected and randomly placed in two
groups. Group A patients were managed with 3 ml
and group B patients with 5 ml of local anaesthetic
Xylocaine before the procedure. The orthopaedic
surgeon pursued the standard procedure of closed
reduction for DRFs. Before and after surgery, each
patient was evaluated for pain using the visual
analogue scale (VAS).

A distal radius fracture is defined as a fracture of
the radius within 2.5 cm of the radiocarpal joint. An
AP or lateral x-ray view of the fractured side was
performed for confirmation of DRF and its types,
i.e., Colles and Smith. Relief of pain from DRFs was
determined by the efficacy of doses (3 mland 5 mI) of
local anaesthetic Xylocaine for a patient. The Visual
Analogue Scale (VAS) was used for measuring
pain relief before and after surgery. VAS for pain
relief was classified as satisfactory (VAS score <
3) and unsatisfactory (VAS score > 4). Statistical
interpretation was done with SPSS version 26.
The chi-square test, independent samples t-test
and paired samples t-test were used for comparing
both group variables by using a p-value < 0.05 as
significant.

RESULTS

Of the 68 DRF patients, gender was similar in
both groups; male patients were 5 (14.7%), and
female patients were 29 (85.3%) in each group.
The mean age was 49.91 + 6.60 years and 49.56
+ 8.03 years in group A (3 ml local anaesthetic) and
group B (5 ml local anaesthetic), respectively. Pain,
swelling, bruising, and decreased wrist movement
were similar in both groups and were reported in
each patient with DRF. The mean duration of DRF
fracture was also similar in both groups: 1.41 + 0.93
days and 1.15 + 0.36 days in group A (3 ml local
anaesthetic) and group B (5 ml local anaesthetic),
respectively. Right-sided DRFs were observed in
7 (20.6%) and 6 (17.6%) patients and left-sided
DRFs were observed in 27 (79.4%) and 28 (82.4%)
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patients in group A (3 ml local anaesthetic) and
group B (5 ml local anaesthetic), respectively. The
mechanisms of DRFs were similar in both groups:
fracture due to fallin 28 (82.4%) patients and fracture
due to accident in 6 (17.6%) patients in each group.
Colles DRFs were diagnosed in 25 (73.5%) and 23
(67.6%) patients, and Smith DRFs were diagnosed
in 9 (26.5%) and 11 (32.4%) patients in group A
(3 ml local anaesthetic) and group B (5 ml local
anaesthetic), respectively [Table-Il.

Before surgery, the mean pain score on VAS was
similar in both groups: 9.26 + 0.51 and 9.12 + 0.54
in group A (3 ml local anaesthetic) and group B (5
ml local anaesthetic), respectively (p-value=0.252).
After surgery, the mean pain score on VAS was
different in both groups: 5.91 + 1.64 and 4.59 + 1.99
in group A (3 ml local anaesthetic) and group B (5 ml
local anaesthetic), respectively (p-value=0.004). The
paired samples t-test shows a significant reduction
in pain scores on the VAS in both groups before and
after surgery (p-value < 0.001) [Figure-11.

The efficacy of local anaesthesia Xylocaine in the
management of DRF was satisfactory in 5 (14.7%)
and 13 (38.2%) patients and unsatisfactory in 29
(85.3%)and 21 (61.8%) patientsin group A(3mllocal
anaesthetic) and group B (5 ml local anaesthetic),
respectively (p-value=0.028) [Figure-21.

FIGURE-1
Mean VAS before and after surgery in Group A and B
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Efficacy of local anaesthesia xylocaine in Group A and B
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DISCUSSION

Distal radius fractures (DRFs) are the most
commonly reported musculoskeletal injuries, with
a high prevalence amongst adults. Young adults
present with DRFs secondary to trauma, primarily
due to road traffic accidents (RTAs). In the elderly
population, DRFs are commonly caused by falls or
slips due to osteoporosis, osteoarthritis, and other
bone-related problems. Therefore, management of
DRFs and reported pain is a real challenge for an
orthopaedic surgeon.'*'®

Various surgical, non-surgical, and anaesthetic
techniques are used to reduce pain, reduce the
risk of complications, initiate the healing process,
and restore the fracture. DRF management with
appropriate anaesthesia technique and dosage is
important. Choosing the appropriate anaesthetic
dose from among the different types of local
anaesthesia is also very important and can help
relieve the patient’s pain and enhance the quality of
life.'s17

Various approaches are utilised for the management
of DRFs to induce analgesia and decrease the
patient’s pain. Some of the commonly used methods
include general anaesthesia (GA), intravenous
regional anaesthesia, local haematoma block, Bier
block, intramuscular sedation, demand valve nitrous
oxide, conscious sedation, intravenous sedation
and analgesia.'® Haematoma blocks are generally
safe and effective in the management of DRFs.
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TABLE-I
Baseline characteristics in DRFs patients (n=64)
Variables Group A Group B P-Value
Gend Male 5014.7%) 514.7%) 1,000
ender )
Female 29 (85.3%) 29 (85.3%)
Age (Years) Mean = SD 49.91 + 6.60 49.56 + 8.03 0.844
Pain 34 (100.0%) 34 (100.0%)
Sian & Svmot Swelling 34 (100.0%) 34 (100.0%)
ign mptoms
9 ymp Bruising 34 (100.0%) 34 (100.0%)
Decreased wrist movement 34 (100.0%) 34 (100.0%)
Duration of Fracture (Days) Mean + SD 1.41 £ 0.93 1.15 £ 0.36 0.125
Right 7 (20.6%) 6 (17.6%)
Side of Fracture 0.758
Left 27 (79.4%) 28 (82.4%)
Fall 28 (82.4%) 28 (82.4%)
Mechanism of Fracture 1.000
Accident 6 (17.6%) 6 (17.6%)
Colles 25 (73.5%) 23 (67.6%)
Classification of Fracture 0.595
Smith 9 (26.5%) 11 (32.4%)

Group A: 3 ml Local Anesthetic
Group B: 5 ml Local Anesthetic

In the closed manipulation and reduction technique
of DRF, local anaesthesia is injected into the
fractured haematoma area for attaining numbness
and relieving the patient’s pain.'#%

Pain  management during and after closed
manipulation of the DRF is a major challenge for
the orthopaedic surgeon. Different types of local
anaesthetics are used in different doses that can help
relieve the patient’s pain. In this study we selected
two doses (3 ml and 5 mD of the local anaesthetic
Xylocaine to compare their effectiveness in patients
with DRF for pain relief.

In this study, both local anaesthetic doses
effectively decreased the pain score measured on
VAS. In group A patients who were managed with
3 ml of the local anaesthetic Xylocaine, the mean
pain score before surgery was 9.26 + 0.51, which
significantly decreased to 5.91 + 1.64 after surgery
(p-value < 0.001). Similarly, in group B patients who
were managed with 5 ml of the local anaesthetic
Xylocaine, the mean pain score before surgery was
9.12 + 0.54, which significantly decreased to 4.59
+ 1.99 after surgery (p-value < 0.001). When we
compare both groups, the mean pain score was
similar before surgery but significantly decreased in

group B patients who were managed with 5 ml of the
local anaesthetic Xylocaine (p-value=0.004). In this
study, the efficacy of local anaesthesia Xylocaine
in the management of DRF was significantly higher
in group B (5 ml local anaesthetic) as compared to
group A (3 ml local anaesthetic) [13 (38.2%) vs. 5
(14.7%); p-value=0.028].

Different other researchers utilised various levels
of local anaesthetic in their investigations to
recommend the appropriate volume of anaesthetic
solution to be used in haematoma block. They all
found that a large volume of local anaesthetic offers
better relief from pain after the surgery. A study
by Khan et al. on the comparison of two doses (3
ml and 5 mD of lignocaine as a local anaesthetic in
closed reduction of a Colle’s fracture. The study was
conducted on one hundred patients: 50 patients
in group A with 3 ml lignocaine and 50 patients in
group B with 5 ml lignocaine. VAS was used for
assessing pain relief before and after surgery. In
group A, 10.0% of patients had satisfactory pain
control (VAS score < 3) with an average VAS score
of 2 + 1, and 90.0% of patients had unsatisfactory
pain control (VAS score > 4) with an average VAS
score of 5 £ 1. In group B, 94.0% of patients had
satisfactory pain control (VAS score < 3) with an
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average VAS score of 1 + 1, and 6.0% of patients
had unsatisfactory pain control (VAS score > 4) with
an average VAS score of 5 + 1. Therefore, as seen,
group B with 5 ml of lignocaine had satisfactory pain
control compared to group A with 3 ml of lignocaine
in closed manipulation and fracture reduction.®

Orbach et al. compared the two doses (10 ml of 2%
and 20 ml of 1%) of lidocaine as a local anaesthetic
in closed manipulation of a DRF and reported no
significant difference in mean VAS score. However,
better pain control was observed with 20mL of 1%
lidocaine as compared to 10mL of 2% lidocaine.?'
Siddig et al. compared the haematoma block (10
ml of 1% lidocaine) and general anaesthesia in the
management of DRF and reported a significant
difference in mean pain score. They found that
haematoma block is more effective in pain control
as compared to general anaesthesia.?

Thusoo et al. uses 10 to 15 ml of 2% lignocaine
in the management of DRF and reported a
significant drop in mean pain score. They found that
haematoma block is more effective in pain control
during manipulation or reduction of DRFs.?* Inam et
al. used 1.5% Xylocaine with the dose depending
on the weight of the patient (4.5 mg/kg) presented
with DRF and reported a significant drop in pain
score in 85.3% of patients. They also found that
haematoma block is more effective in pain control
during reduction of DRFs.?*

Our study, when compared to other studies, also
shows that a larger volume of local anaesthetic gives
better analgesia during the closed manipulation
process of DRFs. Analgesia at lower volumes is also
significantly controlling pain, but when the volume is
increased, it shows significantly better outcomes.

CONCLUSION

It was concluded that adequate analgesia is provided
by 5 ml of local anaesthetic xylocaine applied as
a haematoma block for closed manipulation of a
distal radius fracture. 3 ml of the local anaesthetic
Xylocaine is also significantly controlling pain, but 5
ml provides better outcomes.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

SOURCE OF FUNDING
This research received no specific grant from any
funding agency in the public, commercial, or not-for-

profit sectors.
Copyright© 12 Feb, 2026.

REFERENCES

1. Corsino CB, Reeves RA, Sieg RN. Distal radius fractures.
In: StatPearls [Internetl. Treasure Island (FD): StatPearls
Publishing; 2025 Jan.

2. Lee JW, Lee YB, Kwon BC, Yoo JH, Choi HG. Mortality
and cause of death in distal radius fracture patients: a
longitudinal follow-up study using a national sample
cohort. Medicine. 2019 Dec; 98(52):e18604.

3. Kalimian T, Wollstein R. Distal radius fractures in the
elderly: Factors affecting treatment decisions. Med Res
Arch. 2024 Dec 6; 12(11):6145.

4. MeenaS, Sharma P, Sambharia AK, Dawar A. Fractures of
distal radius: An overview. J Family Med Prim Care. 2014;
3(4):325-32.

5. Olech J, Ciszewski M, Morasiewicz P. Epidemiology
of distal radius fractures in children and adults during
the COVID-19 pandemic - a two-center study. BMC
Musculoskelet Disord. 2021 Mar 26; 22(1):306.

6. Jerrhag D, Englund M, Karlsson MK, Rosengren BE.
Epidemiology and time trends of distal forearm fractures
in adults - a study of 11.2 million person-years in Sweden.
BMC Musculoskelet Disord. 2017 Jun 02; 18(1):240.

7. Rundgren J, Bojan A, Navarro CM, Enocson A.
Epidemiology, classification, treatment and mortality of
distal radius fractures in adults: An observational study
of 23,394 fractures from the national Swedish fracture
register. BMC Musculoskelet Disord. 2020 Dec 1;
21(1):88.

8. Shapiro LM, Kamal RN. Management of distal radius
fractures work group; nonvoting clinical contributor;
nonvoting oversight chairs; staff of the American academy
of Orthopaedic surgeons and the American society for
surgery of the hand. Distal radius fracture clinical practice
guidelines-updates and clinical implications. J Hand Surg
Am. 2021 Sep; 46(9):807-11.

9. de Bruijn MAN, van Ginkel LA, Boersma EZ, van Silfhout
L, Tromp TN, van de Krol E, et al. The past, present and
future of the conservative treatment of distal radius
fractures. Injury. 2023 Oct; 54 Suppl 5:110930.

10. Merkow DB, Duenes ML, Egol KA, Hacquebord JH,
Glickel SZ. The evolution of the treatment of distal radius
fractures: How we got to now. Bull NYU Hosp Jt Dis.
2024; 82(1):77-84.

11. Guirguis J, Elamin-Ahmed H, Venkatachalam S, Swainston
K, Vushemasimba M, Murty AN. Regional anaesthesia
vs haematoma block in the management of distal radius
fractures: Introduction of a regional anaesthesia list.
Injury. 2025 Oct 15:112815.

MAY 2026 The Professional Medical Journal 33(5):828-833

832



Local Anesthetic

6

12.

13.

14.

15.

16.

17.

18.

Horn RW, Johnson CA, Newton WN, Brewbaker CL, Daley
DN. Regional anesthesia is associated with prolonged
operative time and unplanned inpatient admission in
distal radius fractures. Curr Orthop Pract. 2024 May 1;
35(3):105-9.

Dworkin M, Harrison WJ, Chidothi P, Mbowuwa F, Martin C
Jr, Agarwal-Harding K, et al. Epidemiology and treatment
of distal radius fractures at four public hospitals in
Malawi. J Am Acad Orthop Surg Glob Res Rev. 2024 Mar
26; 8(4):e23.00282.

London DA, Calfee RP. Distal radius fractures. In Skeletal
trauma of the upper extremity. Elsevier. 2022 Jan: 470-84.
Chhabra AB, Yildirim B. Adult distal radius fracture
management. J Am Acad Orthop Surg. 2021 Nov 15;
29(22):e1105-16.

Daud AZ, Nayan NA, Ahmad A, Alrashdi M, Kadar M, Poot
EF. Distal radius fracture rehabilitation: a bibliometric
and scoping review. J Hand Ther. 2025 Jul 4.

Alanazi AA, Alsharari AM, Alrumaih NH, Alsudays Al,
Alanazi AK, Alhilali M, et al. Surgical vs. conservative
treatment of distal radius fractures in the elderly: A
systematic review and meta-analysis. Cureus. 2024 Dec
17;16(12):e75879.

Handoll HH, Madhok R, Dodds C. Anaesthesia for treating
distal radial fracture in adults. Cochrane Database Syst
Rev. 2002; 2002(3):CD003320.

20.

21.

22.

23.

24.

Gouveia K, Harbour E, Gazendam A, Bhandari M.
Fixation of distal radius fractures under wide-awake
local anesthesia: A systematic review. Hand. 2024 Jan;
19(1):58-67.

Khan KM, Kumar R, Kumar V, Minhas MS, Bhatti A.
Comparison of 3 ml vs. 5 ml local injection of lignocaine
in closed reduction of Colles’ fracture. J Pak Orthop
Assoc. 2017 Sep 7; 29(1):19-21.

Orbach H, Rozen N, Rinat B, Rubin G. Hematoma block
for distal radius fractures - prospective, randomized
comparison of two different volumes of lidocaine. J Int
Med Res. 2018 Nov; 46(11):4535-8.

Siddiq MZ, Tahir T, Ali W, Akhtar RR, Saleem M, Ahmad
N. hematoma block verses general anesthesia for close
reduction and percutaneous pinning of distal radius
fractures in elderly patients. J Rawalpindi Med Coll. 2024
Mar 30; 28(1):440-3.

Thusoo V, Dhar S. Haematoma block for distal radius
fracture pain management. Sch J App Med Sci. 2024
Mar; 12(3):251-4.

Inam M, Shah MN, Sattar A, Ahmad T, Arif M. Effectiveness
of hematoma block in term of pain relief in. Rawal Med J.
2017 Jul; 42(3):356-8.

AUTHORSHIP AND CONTRIBUTION DECLARATION

1

Muhammad Asad Khan: Manuscript writing.

Inayat Ali Khan: Data collection.

Bella Virk: Topic selection.

Pawan Kumar: Data entry.

Adina Muhammad Aslam: Data analysis.

(o200 B¢ 0 B N ROV I BN V]

Hani Suhail: Revisions.

833

MAY 2026 The Professional Medical Journal 33(5):828-833



