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Aims
The aims of this study were to describe the epidemiology of metacarpal shaft fractures
(MSFs), assess variation in treatment and complications following standard care, document
hospital resource use, and explore factors associated with treatment modality.

Methods
A multicentre, cross-sectional retrospective study of MSFs at six centres in the UK. We
collected and analyzed healthcare records, operative notes, and radiographs of adults
presenting within ten days of a MSF affecting the second to fifth metacarpal between 1
August 2016 and 31 July 2017. Total emergency department (ED) attendances were used to
estimate prevalence.

Results
A total of 793 patients (75% male, 25% female) with 897 MSFs were included, comprising
0.1% of 837,212 ED attendances. The annual incidence of MSF was 40 per 100,000. The
median age was 27 years (IQR 21 to 41); the highest incidence was in men aged 16 to
24 years. Transverse fractures were the most common. Over 80% of all fractures were treated
non-surgically, with variation across centres. Overall, 12 types of non-surgical and six types of
surgical treatment were used. Fracture pattern, complexity, displacement, and age deter-
mined choice of treatment. Patients who were treated surgically required more radiographs
and longer radiological and outpatient follow-up, and were more likely to be referred for
therapy. Complications occurred in 5% of patients (39/793). Most patients attended planned
follow-up, with 20% (160/783) failing to attend at least one or more clinic appointments.

Conclusion
MSFs are common hand injuries among young, working (economically active) men, but
there is considerable heterogeneity in treatment, rehabilitation, and resource use. They are
a burden on healthcare resources and society, thus further research is needed to optimize
treatment.

Take home message
• Metacarpal shaft fractures (MSFs) are

common injuries.
• There is considerable heterogeneity in

treatments, with no consensus on
acceptable deformity and indications for
surgical intervention.

• There is a need for randomized trials to
assess the effectiveness of surgical and
non-surgical treatments for MSFs.

Introduction
Hand injuries cost the UK economy over
£100 million each year,1 and account
for 20% of all fractures seen in emer-
gency departments (EDs). Metacarpal
shaft fractures (MSFs) are among the
most common hand injuries,2 reported to
account for up to 31% of hand fractures.1-4

They usually affect young adult males,
with the fourth and fifth metacarpals most
commonly injured.5 They are often simple,
closed injuries sustained by axial loading,
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a direct blow, or torsional loading of the digit.6

The evidence guiding MSF treatment is limited, with
no consensus on the best management. While the major-
ity of MSFs can be managed nonoperatively,7,8 a variety of
operative techniques are also used, including Kirschner wires,
interfragmentary compression screws, plates, and external
fixators.9 Despite increasing trends towards surgical fixation,
no treatment modality has been demonstrated to be superior
to others. Furthermore, there is continuing controversy
regarding acceptable parameters of deformity.7,9-11

There are limited data on the epidemiology and
variation in treatment following MSF. There are a limited
number of single-centre studies,12–18 and few randomized
controlled trials comparing treatment methods.19-21 The lack of
high-quality, comparative, multicentre studies demonstrating
superiority of any one form of treatment over another means
that current management is guided by surgeon preference
and local practice.

The aim of this study was to describe the epidemiology
of MSF in adults, explore variations in treatment across the UK,
and document secondary care resource use. The objectives
were to: determine the incidence and characteristics of MSF in
adults presenting to secondary care; describe treatments used
and explore variation in practice; document complications
following current care; document secondary care resource
use; and explore associations between patient and fracture
characteristics and treatment modality.

Methods
We conducted a retrospective, multicentre, cross-sectional
study assessing the management of MSF in a 12-month period
at six UK centres. These consisted of three tertiary level 1
trauma centres, a tertiary plastic surgery centre, a university
teaching hospital, and a district general hospital.

The study was locally approved by individual institu-
tions as an evaluation of service in line with the UK Policy
Framework for Health and Social Care Research and guidance
from the National Research Ethics Service.22,23

Adults (aged ≥ 16 years) with a radiologically confirmed
MSF of the second to fifth metacarpals presenting within ten
days of injury between 1 August 2016 and 31 July 2017 were
identified by generating a list of the unique event key for
each radiograph from the host centre’s radiology department.
This identified all hand radiographs taken within a specified
time period. The radiographs were subsequently screened to
identify those with a MSF. Where the department was not
able to generate such a list, Hospital Episode Statistics (HES)
codes (HE41A/HE41B/HE41C/HE41D) were used to identify
patients with a primary diagnosis of hand fracture. Screen-
ing of radiographs was then undertaken to identify those
with MSF (Centre A only). HES codes detail episodes (periods
of care) under the care of a particular consultant at a sin-
gle hospital provider in England, which includes emergency,
day-case, and inpatient admissions.24 Although they do not
include patients seen in the ED who are not referred on and
seen by a specialist team, MSFs were appropriately identified
as all were definitively managed in specialist orthopaedic or
plastic surgery clinics by the participating centres.

The shaft was defined as per the AO Foundation/Ortho-
paedic Trauma Association (AO/OTA) fracture classification as
the part of the bone between the two end segments.25 The

end segments are defined by a square whose sides are the
same length as the widest part of the epiphysis/metaphysis,
as per Heim’s system of squares.25 Exclusion criteria were:
fractures of the metacarpal base, neck, or head; fractures with
intra-articular extension; and/or associated dislocation at the
carpometacarpal joint or other adjacent joint dislocation.

Healthcare records, operative notes, and radiology
imaging were reviewed to identify patient demographic
details, injury details, treatment, follow-up rate and length,
number of radiograph series, therapy attendances, and
complications. Occupation was classified using the Office for
National Statistics Standard Occupational Classification (ONS
SOC).

Radiographs were reviewed by one orthopaedic or
plastic surgery trainee (with a minimum five years’ postgrad-
uate experience) at each centre to assess fracture morphol-
ogy and displacement. Displacement was divided into three
groups: undisplaced; some displacement (defined as ≤ 30°
in the fifth metacarpal, ≤ 20° in the fourth metacarpal, any
visible angulation in the second and third metacarpal, and
shortening of ≤ 2 mm in any metacarpal); and marked
displacement (angulation or shortening greater than that
described above). As there is no agreement in the literature
on acceptable deformity in MSF, these broad categories were
selected following review of the literature.6,9,11,26,27 Radiological
assessments were performed on initial radiographs taken as
part of routine care. Angulation was measured on a lateral
view, and shortening where applicable was measured as
overlap of fracture fragments on the anteroposterior view. To
ensure standardization of measurements, a detailed protocol
was developed and distributed to participating sites. A site
initiation meeting was conducted to review the protocol
and demonstrate classification of fractures and radiological
assessment, in order to ensure consistency in assessment
across sites and minimize interobserver variability.

Statistical analysis
Quantitative variables are described using mean and SD or
median and IQR, and categorical variables using frequencies
and percentages. We estimated incidence rates by extrapo-
lating mid-year population values from Office for National
Statistics (ONS) data, assuming each centre serves a stable

Fig. 1
Monthly distribution of metacarpal shaft fractures across centres. MSF,
metacarpal shaft fracture.
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population and is the only unit providing adult fracture care
in the hospital’s catchment area. Where patients had multiple

MSFs, we selected a single digit for analysis (the most radial),
allowing us to examine between-patient variability without

Table I. Participant demographic and injury details.

Variable Site Total (n = 793)

A (n = 124) B (n = 202) C (n = 79) D (n = 163) E (n = 102) F (n = 123)

Median patient age, yrs (IQR)
28 (22 to
44.5) 26 (20 to 36) 29 (23 to 43) 25 (21 to 40) 28 (20 to 44) 28 (20 to 51) 27 (21 to 41)

Patient sex, n (%)

Female 39 (31) 49 (24) 13 (16) 43 (26) 21 (21) 31 (25) 196 (25)

Male 85 (69) 152 (76) 66 (84) 120 (74) 81 (79) 92 (75) 596 (75)

Missing* 0 1 0 0 0 0 1

Source of referral, n (%)

Primary care 1 (1) 0 4 (5) 15 (9) 0 0 20 (3)

Secondary care 122 (98) 201 (100) 70 (89) 145 (89) 102 (100) 123 (100) 763 (96)

Other 1 (1) 1 (1) 5 (6) 3 (2) 0 0 10 (1)

Median time from injury to
presentation, days (IQR) 0 (0 to 1) 0 (0 to 1) 0 (0 to 1) 0 (0 to 1) 1 (0 to 2) 0 (0 to 1) 0 (0 to 1)

Laterality of fracture, n (%)

Left 54 (44) 61 (30) 29 (37) 57 (35) 32 (31) 38 (31) 271 (34)

Right 70 (56) 141 (70) 50 (63) 106 (65) 70 (69) 85 (69) 522 (66)

Complexity of fracture, n (%)

Simple 113 (92) 192 (95) 56 (71) 149 (91) 92 (90) 109 (89) 711 (90)

Complex 10 (8) 10 (5) 23 (29) 14 (9) 10 (10) 14 (11) 81 (10)

Missing* 1 0 0 0 0 0 1

Degree of displacement, n (%)

Undisplaced 137 (68) 13 (16) 48 (29) 21 (21) 47 (38) 266 (40)

Some displacement 15 (7) 17 (22) 108 (66) 58 (57) 58 (47) 256 (38)

Marked displacement 49 (24) 49 (62) 7 (4) 23 (23) 18 (15) 146 (22)

Missing* 124 1 0 0 0 0 125

Open/closed injury, n (%)

Open 1 (1) 5 (3) 4 (5) 4 (2) 1 (1) 4 (3) 19 (2)

Closed 123 (99) 192 (97) 75 (95) 159 (98) 100 (99) 119 (97) 768 (98)

Missing* 0 5 0 0 1 0 6

Single or multiple MSF, n (%)

Single metacarpal 114 (92) 177 (88) 64 (81) 146 (90) 89 (87) 108 (88) 698 (88)

Two metacarpals 10 (8) 22 (11) 13 (16) 17 (10) 13 (13) 12 (10) 87 (11)

Three metacarpals 0 3 (1) 2 (3) 0 0 3 (2) 8 (1)

Other injuries, n (%)

No other injury 120 (97) 179 (89) 52 (66) 142 (87) 94 (92) 112 (91) 699 (88)

Significant hand injury† 2 (2) 14 (7) 13 (16) 8 (5) 7 (7) 8 (7) 52 (7)

Ipsilateral upper limb 0 7 (3) 2 (3) 0 1 (1) 0 10 (1)

Other injury elsewhere 2 (2) 2 (1) 8 (10) 11 (7) 0 3 (2) 26 (3)

Combination of above 0 0 4 (5) 2 (1) 0 0 6 (1)

*Denominator for percentages based on observed data only. Percentages may not sum to 100 due to rounding.
†Significant hand injury was defined as a fracture or wound requiring treatment other than associated metacarpal shaft fracture.
MSF, metacarpal shaft fracture.
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falsely inflating our sample size. We investigated associations
between characteristics of interest and treatment modal-
ity using univariable and multivariable logistic regression
to obtain odds ratios (ORs), 95% CIs, and likelihood ratio
test p-values. The variables most commonly associated with
treatment choice, displacement, fracture complexity, open
injury, patient sex, and patient age were selected for the
adjusted analyses. We excluded multiple fractures, associated
injuries, and occupation due to multiplicity of categorical
groups. We used Stata statistical software (SE 15.1, StataCorp,
USA) to analyze data.

Results
There were 837,212 ED attendances at the six centres during
the study period, ranging from 67,028 to 212,149 per centre.
Of 887 potentially eligible patients identified, 793 patients
with 897 MSFs met the inclusion criteria, representing 0.1%
of all ED attendances. Using mid-year population values from
the ONS, we estimated that a population of 1,956,144 adults
were served by the participating centres in 2017, yielding an
incidence of 40 per 100,000/year.

There was no seasonal pattern to the incidence of MSFs
(Figure 1). Almost all patients were referred from the ED, with
3% (20/793) from family practitioners and 1% (10/793) from
minor injury units or local walk-in centres. Most patients, 90%
(717/793) presented within three days of the initial injury, with
55% (435/793) presenting within one day.

Participant and fracture characteristics are described in
Table I. Median age at time of injury was 27 years (IQR 21 to
41). The median age for males (24 years (IQR 20 to 33)), who
represented 75% of all participants, was 17 years lower than
that for females (41 years (IQR 27 to 60)). A mechanism of
injury was reported for 760 of 793 (96%) participants. A punch
injury and fall from standing height together accounted for
over half of the injuries, with sports-related injuries the third
most common (Table II).

There was variation in the types of non-surgical and
surgical treatment between centres (Table III). The majority of
MSFs were treated non-surgically, except in Centre C, a tertiary
unit, where 72% (57/79) were treated surgically. Overall, 12
different types of non-surgical treatment were used, with a
short hand cast such as a Barton’s cast (a cast which extends
from the metacarpal heads to the wrist crease)28 being the
most frequently used. Plate fixation was the most commonly
used form of surgical fixation: 55% (74/134). Lag-screw fixation
accounted for 14% (19/134), percutaneous wire fixation using
transverse configuration 14% (19/134), intramedullary wiring
9% (12/134), ‘other’ which included cerclage wiring and a
combination of fixation techniques 7% (9/134), and external
fixation 1% (1/134). A combination of fixation techniques was
often used in the case of multiple fractures.

Table IV and Table V show patient and fracture
characteristics organized according to whether patients were
treated non-surgically or surgically. Hand dominance was
recorded in only 50% (397/793) of cases. Where recorded, the
dominant hand was fractured in 68% (271/397) of participants.
Almost all were simple fractures (90% (711/793)), defined as
a single fracture line as per AO/OTA classification, and 97%
(768/793) were closed. Of the 19 open fractures, nine were
Gustilo-Anderson Type I, six were Type II or III, and four were
not documented.29 Transverse was the most common injury
pattern, accounting for 34% (266/793), and multi-fragmentary
the least common, at 5% (43/793).

There was evidence that fracture pattern, displace-
ment, complexity, and patient age were associated with
treatment (Table IV). While there was some evidence from
univariable analyses that male patients and open fractures
were more likely to be treated surgically, these associations
were attenuated following adjustment for other variables.
Occupation was not associated with treatment on univariable
regression analysis.

There were 44 complications in 39 patients, with
negligible difference in the prevalence of complications

Table II. Reported mechanism of injury.

Injury Site Total (n = 793)

A (n = 124) B (n = 202) C (n = 79) D (n = 163) E (n = 102) F (n = 123)

Punch injury 32 (26) 86 (48) 25 (33) 59 (37) 28 (29) 45 (37) 275 (36)

Fall from standing height 30 (24) 65 (36) 14 (18) 33 (20) 12 (12) 32 (26) 186 (24)

Sports-related 14 (11) 17 (9) 7 (9) 17 (11) 10 (10) 16 (13) 81 (11)

High-energy fall (> standing height) 26 (21) 1 (1) 3 (4) 20 (12) 15 (15) 9 (7) 74 (10)

Direct blow to hand by object 11 (9) 4 (2) 8 (11) 18 (11) 15 (15) 15 (12) 71 (9)

Road traffic accident 4 (3) 4 (2) 14 (18) 6 (4) 4 (4) 1 (1) 33 (4)

Crush injury 2 (2) 1 (1) 0 3 (2) 12 (12) 4 (3) 22 (3)

Other* 5 (4) 2 (1) 5 (7) 5 (3) 0 0 17 (2)

Insufficiency fracture 0 0 0 0 1 (1) 0 1 (0)

Missing† 0 22 3 2 5 1 33

*Other reported mechanisms included twisting-type injuries (6/17), four assaults, two knife injuries, two animal-related injuries (dog bite and kicked by
horse), a circular saw injury, a drill injury, and explosion of oxygen cylinder in grasp.
†Denominator for percentages based on observed data only. All data are n (%). Percentages may not sum to 100 due to rounding.
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between surgical and non-surgical treatment (Table VI).
As complications were retrospectively collected, “restricted
movement”, “persistent pain”, “hand weakness”, “altered
sensation”, “cosmetic deformity” etc are qualitative descriptors
derived from the healthcare records. Diagnosis of complex
regional pain syndrome and malunion were documented in
the healthcare records by the treating clinician. Four patients
had a change of their primary treatment modality. Three
non-surgically treated patients required surgery within six
weeks of injury, and one surgically treated patient developed
malunion requiring multiple corrective osteotomies following
initial intramedullary wire fixation. Of the three patients who
developed malunion requiring surgical intervention, two were
open fractures associated with other significant hand injuries
following polytrauma.

Patients who were treated surgically required a greater
number of radiographs and longer radiological and outpatient
follow-up, and were more likely to be referred for therapy
than patients who were treated non-surgically (Table VII).
The number of therapy sessions attended was recorded in
170 patients (87/659 non-surgically treated, 83/134 surgically
treated), with a median of three (IQR 1 to 5) therapy appoint-
ments overall.

Based on 2019/2020 national tariff costs (£165 first
fracture clinic appointment multi-professional, £67 follow-up
fracture clinic, and £41 therapy appointment), we estimated

mean outpatient treatment costs of £355 for non-surgicaly
treated and £396 for surgically treated MSF.30

Discussion
This large multicentre study reports the epidemiology of
MSFs and confirms that they are common, particularly among
young men of working age. There was considerable heteroge-
neity in treatments, rehabilitation, and outpatient follow-up.
The number of different surgical and non-surgical interven-
tions used highlights the wide variation in management, the
lack of generally agreed indications for surgical fixation, and
the paucity of evidence supporting differing treatments for
MSF. There were no differences in complications between
surgically and non-surgically treated MSF. Fracture displace-
ment and complexity, defined as the presence of more than
one fracture line or comminution, were the only characteristics
associated with treatment modality.

The estimated incidence of MSF in this study is three
times greater than previously reported data from the USA.31

Most previous studies do not report specifically on MSF
but include subcapital/neck fractures, which are considerably
more common, accounting for 60% to 70% of all metacarpal
fractures.4,32 This restricts comparison with our data. Of those
reporting MSF, one focused on the fifth metacarpal,4 and the
second included children.2 Sex, age distribution, and mecha-
nism of injury are in accordance with previous studies.3–5,32,33

Table III. Variation in treatment across study centres.

Variable Site Total (n = 793)

A (n = 124) B (n = 202) C (n = 79) D (n = 163) E (n = 102) F (n = 123)

Treatment, n (%)

Non-surgical 118 (95) 175 (87) 22 (28) 156 (96) 80 (78) 108 (88) 659 (83)

Surgical 6 (5) 27 (13) 57 (72) 7 (4) 22 (22) 15 (12) 134 (17)

Manipulation performed, n (%)

Yes 12 (10) 33 (17) 1 (100) 16 (10) 9 (9) 8 (7) 79 (11)

No 112 (90) 164 (83) 0 138 (90) 93 (91) 113 (93) 620 (89)

Missing* 0 5 78 9 0 2 94

Anaesthetic used for manipulation, n (%)

Local anaesthetic 0 2 (67) 0 4 (40) 5 (100) 6 (100) 17 (46)

Entonox 11 (92) 1 (33) 1 (100) 6 (60) 0 0 19 (51)

No anaesthesia 1 (8) 0 0 0 0 0 1 (3)

Missing* 0 30 0 6 4 2 42

Check radiograph performed post
manipulation, n (%)

Yes 11 (92) 26 (79) 1 (100) 16 (100) 8 (89) 8 (100) 70 (89)

No 1 (8) 7 (21) 0 0 1 (11) 0 9 (11)

Therapy referral, n (%)

Referral made 39 (31) 68 (36) 58 (73) 23 (15) 35 (37) 39 (32) 262 (35)

No referral 85 (69) 123 (64) 21 (27) 126 (85) 59 (63) 83 (68) 497 (65)

Missing* 0 11 0 14 8 1 34

*Denominator for percentages based on observed data only. Percentages may not sum to 100 due to rounding.
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Despite their prevalence, there are few comparative
studies of treatments for MSFs.13,14,16-21 A recent systematic
review identified no RCTs comparing surgical to non-surgi-
cal treatment for MSF, and considerable heterogeneity and
bias in included studies limited meaningful comparison of
treatments.34 There are no multicentre cross-sectional studies
examining treatment, resource use, or complications following
standard care for MSF. Though we were unable to explore the
functional impact of complications, our analysis revealed no
difference in prevalence of complications between surgical

and non-surgical treatment. Comparison of complications
rates, and the impact of the complications encountered,
requires appropriate assessment of outcomes and hand
function, ideally measured through patient-reported outcome
measures, which were not collected in this retrospective study
due to limited available funds to support the collection of such
data.

Surgically treated patients required a greater num-
ber of radiographs and outpatient attendances, and were
more likely to be referred for therapy, leading to differential

Table IV. Factors associated with surgical treatment.

Variable
Non-surgical treatment
(n = 659)

Surgical treatment
(n = 134) Crude odds ratio (95% CI) Adjusted odds ratio (95% CI)

Adjusted
p-value

Fracture pattern, n
(%)* 0.006

Transverse 207 (78) 59 (22) - -

Spiral 178 (87) 27 (13) 0.53 (0.32 to 0.88) 1.81 (0.85 to 3.85)

Long oblique 136 (92) 12 (8) 0.31 (0.16 to 0.60) 0.49 (0.21 to 1.14)

Short oblique 105 (81) 25 (19) 0.84 (0.49 to 1.41) 0.99 (0.46 to 2.12)

> 2 fragments 33 (77) 10 (23) 1.06 (0.50 to 2.28) 0.23 (0.06 to 0.93)

Missing 0 1

Displacement, n (%) < 0.001

Undisplaced 258 (97) 8 (3) - -

Some 228 (89) 28 (11) 3.96 (1.77 to 8.86) 3.87 (1.69 to 8.89)

Marked 55 (38) 91 (62) 53.36 (24.48 to 116.31) 54.75 (23.92 to 125.33)

Missing 118 7

Fracture morphology,
n (%) < 0.001

Simple 606 (85) 105 (15) - -

Complex 53 (65) 28 (35) 3.05 (1.84 to 5.04) 5.27 (2.00 to 13.87)

Missing 0 1

Open or closed, n (%) 0.732

Closed 644 (84) 124 (16) - -

Open 9 (47) 10 (53) 5.77 (2.30 to 14.49) 1.28 (0.31 to 5.22)

Missing 6 0

Sex, n (%) 0.141

Female 178 (91) 18 (9) - -

Male 480 (81) 116 (19) 2.39 (1.41 to 4.04) 1.72 (0.83 to 3.60)

Missing 1 0

Age, n (%) 0.010

Under 40 yrs 472 (81) 110 (19) - -

41 to 64 yrs 116 (84) 22 (16) 0.81 (0.49 to 1.34) 1.04 (0.48 to 2.22)

Over 65 yrs 71 (97) 2 (3) 0.12 (0.03 to 0.50) 0.09 (0.01 to 0.75)

Number of observations included in multivariable model = 661.
*Fracture pattern was defined as per the AO/Orthopaedic Trauma Association fracture classification. Spiral, transverse, and oblique fractures have a single
circumferential disruption of the diaphysis. An oblique fracture forms an angle ≥ 30° to a line perpendicular to the long axis of the bone. A long oblique
fracture is defined as a fracture in which the fracture zone is greater than the diameter of the affected metacarpal shaft. A short oblique fracture is equal in
length or less than the diameter of the affected metacarpal shaft. A transverse fracture forms an angle ≤ 30˚ to a line perpendicular to the long axis of the
bone.
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treatment costs. This could indicate that the overall direct
cost of surgical treatment, regardless of operating theatre
costs, is greater than non-surgical treatment, but this requires
further investigation to quantify the direct and indirect costs
of each treatment modality, and to determine if there is a
cost difference and cost benefit of one over the other. Our
cost estimates do not include the costs of ED treatment,
radiological investigations, surgical procedures, or associated
implants, splints, or casts, or lost productivity, which consti-
tutes 75% of total hand injury costs.35 Furthermore, MSFs were
most common in men of working age, thus increasing their
economic burden.

Our data showed that displacement and fracture
complexity were uniformly associated with surgical treatment,

with fractures displaying ‘marked displacement’ more likely to
undergo surgical treatment than those with ‘some’ displace-
ment. However, there is contention regarding acceptable
parameters of deformity for MSF.6,7,9,10 While some accept
angulation of 30° in the ring and little finger,6,36 others tolerate
up to 60°,26,37 and ‘acceptable’ shortening varies from 2 mm
to 5 mm.6,26,37,38 Our results support this variability given the
disparity in numbers treated surgically across centres. While
the majority of MSFs were treated non-surgically, 72% were
treated surgically at Centre C. Nearly two-thirds of MSFs
showed marked displacement and 5% were open fractures,
the highest proportion of all centres (Table I). Furthermore,
as a tertiary unit and major trauma centre, Centre C may
have received cases of greater complexity through trauma

Table V. Factors associated with treatment (crude analysis only).

Variable Non-surgical treatment (n = 659) Surgical treatment (n = 134) Crude odds ratio (95% CI)

Laterality of fracture, n (%)

Left 236 (87) 35 (13)

Right 423 (81) 99 (19) 1.58 (1.04 to 2.39)

Hand dominance, n (%)

Non-dominant hand fractured 103 (82) 23 (18)

Dominant hand fractured 216 (80) 55 (20) 1.14 (0.66 to 1.96)

Missing 340 56

Occupation, n (%)*

Major Group 1 6 (60) 4 (40)

Major Group 2 27 (79) 7 (21) 0.39 (0.09 to 1.77)

Major Group 3 19 (70) 8 (30) 0.63 (0.14 to 2.86)

Major Group 4 3 (60) 2 (40) 1 (0.11 to 8.95)

Major Group 5 40 (87) 6 (13) 0.23 (0.05 to 1.04)

Major Group 6 10 (100) 0 (0)

Major Group 7 17 (76) 5 (24) 0.47 (0.09 to 2.36)

Major Group 8 15 (71) 6 (29) 0.6 (0.12 to 2.91)

Major Group 9 25 (63) 15 (38) 0.9 (0.22 to 3.72)

Missing 498 81

Single or multiple metacarpal injury, n
(%)

Single metacarpal shaft 591 (85) 107 (15)

2 metacarpal shafts 61 (70) 26 (30) 2.35 (1.42 to 3.89)

3 metacarpal shafts 7 (88) 1 (13) 0.79 (0.10 to 6.48)

Other injuries, n (%)

Isolated metacarpal 596 (85) 103 (15)

Significant hand injury 32 (62) 20 (38) 3.62 (1.99 to 6.57)

Ipsilateral upper limb 10 (100) 0 (0)

Other injury elsewhere 17 (65) 9 (35) 306 (1.33 to 7.06)

Combination 4 (67) 2 (33) 2.89 (0.52 to 16.00)

*Occupation as per the Office for National Statistics Standard Occupational Classification: 1 Managers, directors and senior officials; 2 Professional
occupations; 3 Associate professionals and technical occupations; 4 Administrative and secretarial; 5 Skilled trades; 6 Caring, leisure and other service; 7
Sales and customer service; 8 Process, plant & machine operatives; 9 Elementary occupations.
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Table VI. Complications by treatment modality.

Type of complication

Treatment modality

Total (n = 44)Non-surgical (n = 19) Surgical (n = 25)

Persistent pain > 6 weeks 5 4 9

Restricted movement > 6 weeks 2 7 9

Malunion accepted 3 2 5

Malunion requiring surgery 1 2 3

Infection 0 4 4

Cosmetic deformity 2 1 3

Altered sensation 2 1 3

Hand weakness > 6 weeks 3 0 3

Removal of metalwork other than pre-planned removal of Kirschner wires 0 2 2

Plate failure 0 1 1

CRPS 1 0 1

Other 0 1 1

n = number of complications.
CRPS, complex regional pain syndrome.

Table VII. Rehabilitation and outpatient care according to treatment modality.

Variable Treatment modality

Non-surgical (n = 659) Surgical (n = 134) Total (n = 793)

Therapy referral, n (%)

Referral made 156 (25) 106 (82) 262 (35)

No referral 474 (75) 23 (18) 497 (65)

Missing* 29 5 34

Number of therapy sessions

Cases with data available, n 87 83 170

Median (IQR) 2 (1 to 4) 3 (2 to 5) 3 (1 to 5)

Median number of radiograph sets (IQR) 1 (1 to 2) 2 (1 to 3) 1 (1 to 2)

Median days from injury to final radiograph (IQR) 1 (0 to 12) 6 (1 to 29) 2 (0 to 14)

Outpatient follow-up, n (%)

Yes (local) 642 (97) 128 (96) 770 (97)

Yes (elsewhere) 9 (1) 0 9 (1)

No (follow-up arranged) 8 (1) 6 (4) 14 (2)

Median number of fracture clinic appointments
(IQR) 2 (1 to 2) 2 (1 to 3) 2 (1 to 2)

Missing* 17 6 23

Median length of follow-up, days (IQR) 18 (3 to 29) 49.5 (29 to 92) 21 (4 to 36)

Missing* 3 0 3

Fracture clinic attendance, n (%)

Did not attend ≥ 1 appointment 119 (18) 41 (31) 160 (20)

Attended all appointments 530 (82) 93 (69) 623 (80)

Missing* 10 0 10

*Denominator for percentages based on observed data only. Percentages may not sum to 100 due to rounding.
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or tertiary referrals, compounding the severity of MSFs seen. In
addition, they also had a higher proportion of men. Though
sex was not associated with treatment on adjusted analyses
(Table III), this requires exploration in larger randomized
studies. In contrast to previous literature which advocated
surgical fixation for multiple or open fractures,7,26 this associa-
tion was attenuated in the adjusted analysis.

The large sample size, specific focus on MSF, and
multiplicity of sites in our study provides a more robust
assessment of MSF than previous studies. We included a broad
mix of centres with a wide geographical spread to account for
regional variations in prevalence and standard care.

As study centres were not randomly selected, though
aiming to be representative, we may have included natu-
rally conservative centres with higher rates of non-surgical
intervention. Therefore, the picture is an indication rather
than confirmatatory of patterns of care across the country.
However, the study sample includes all patients presenting to
the centre, as MSFs are treated in the acute hospital setting
in the UK, hence the data are comprehensive for the catch-
ment areas studied. There were few surgically treated patients
overall, limiting the numbers available for adjusted analyses in
regression models. We relied on the accuracy of healthcare
records and were unable to explore associations between
occupation and treatment modality due to poor documenta-
tion. Reporting of complications may be inconsistent, as they
were retrospectively collected using qualitative descriptors
such as “persistent pain”, “weakness”, or “altered sensation”
from medical notes, and we did not account for treatments
received prior to fracture clinic.

Our study demonstrates heterogeneity in treatment of
MSF of the finger digits, supporting the need for randomized
trials to assess the effectiveness of surgical and non-surgical
treatments. It also provides essential information to improve
the efficient design and implementation of future studies.
First, the heterogeneity in practice supports the need for
a study to compare treatment methods, while the examina-
tion of resource use helps to quantify the burden of MSF
on healthcare services, thereby strengthening future grant
applications. Second, defining the epidemiology highlights
the size and characteristics of the eligible patient pool
available for recruitment. It also informs likely recruitment
rates and the number of sites required in a future trial. Lastly,
information regarding routine attendances and timing of
radiographs will help determine planned follow-ups. However,
most patients were not routinely seen beyond three to four
weeks, therefore longer follow-up in this cohort must be
balanced against the ability to retain and engage patients in
studies. Though our data supports the inclusion of all fracture
patterns in a future trial, as no one pattern was preferen-
tially treated one way or another, acceptable thresholds of
deformity for MSF need to be identified to inform selection
criteria for future studies and aid surgical decision-making.
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