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ABSTRACT
Objectives: Paediatric forearm fractures are common. Anecdotally, there is a trend towards
ED reduction of selected fractures under procedural sedation. We aimed to determine the rate

of subsequent operative intervention for fracture re-displacement.

Methods: Retrospective observational study of children with a forearm/wrist fracture
undergoing fracture reduction in ED. Outcome of interest was operative intervention for

fracture re-displacement within 6 weeks.

Results: Among 176 patients studied, operative intervention occurred in 9 patients (5.1%,

95% CI 2.7-9.4%).

Conclusion: Reduction of paediatric forearm fractures under procedural sedation by ED
clinicians is increasingly common and results in a low rate of subsequent operative

intervention.

Key words: paediatric, fracture, manipulation, emergency department
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INTRODUCTION

Paediatric forearm fractures are common in emergency departments (ED). Previously,
displaced fractures were treated definitively by orthopaedic surgeons. Anecdotally, over the
last decade there has been a trend for selected fractures to be reduced under procedural

sedation in ED by ED clinicians.

Previous studies have found that rates of operative re-manipulation of paediatric forearm
fractures (after initial reduction by orthopaedic clinicians) vary from 7-39%.[1] The re-
manipulation rate for emergency physicians has been reported as 11%.[2] This variability may
be due to a range of both patient and procedural factors.[3]. Additionally, more complex
fractures may be referred directly to orthopaedic surgeons. There is little research comparing
rates of re-manipulation between fractures reduced by doctors and other health

practitioners.[4]

This study aimed to determine the rate of operative intervention for forearm fractures reduced
in the ED by ED staff. A secondary aim was to compare the rate of operative intervention by

practitioner type (doctor or nurse practitioner/advanced practice physiotherapist).

METHODS

This was a retrospective, observational study by chart review. Patients were identified from
the ED clinical database as children aged 2-16 years who presented with a forearm/wrist
fracture between July 1 2015 and December 31 2019. Exclusion criteria were fracture type
other than uncomplicated closed fracture of the forearm/wrist, no reduction required, reduction
by a non-ED clinician, admission to hospital for definitive treatment, planned ED follow-up visit

after initial fracture treatment, loss to follow-up and missing x-rays.

Data, collected onto a piloted data collection form, included age, gender, location and
characteristics of the fracture, practitioner performing reduction and occurrence of operative

intervention within 6 weeks.
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Outcome of interest was operative intervention for fracture displacement within 6 weeks of
fracture reduction in ED. This was defined as all subsequent manipulation and/or stabilization
of the fracture performed under anaesthesia, whether open or closed. Wedging of a cast or
application of a moulded cast were not considered operative interventions. The amount of
displacement or angulation requiring operative intervention was at the discretion of the clinic

orthopaedic surgeon.

Data analysis is descriptive. As this was an exploratory study with no published Australian

data to inform it, a formal sample size calculation was not performed.

Ethics approval was by Western Health Low Risk Ethics Panel (QA 2019.63). Patient and/or

parent consent was not required.

RESULTS

This study included 176 patients. Sample derivation is shown in Figure 1. Median age was 9
(interquartile range 6-12) and 111 children were male (63.1%). Fracture characteristics are
shown in Table 1. The proportion of fractures reduced in ED by ED clinicians increased from
24% in the period to the end of the first quarter of 2018 to 83% in the period from the second

quarter of 2018 to the end of 2019. (Supplementary Figure).

Operative intervention within 6 weeks occurred in 9 patients (5.1%, 95% CI 2.7-9.4%). The
proportion was not statistically different between doctor-reduced and other practitioner-
reduced groups — 8/138 vs 1/38 (5.8% vs 2.6%, effect size 3.2%, 95% CI +/- 8%, p=0.69),

although the study was underpowered for this analysis.

Inter-rater reliability of data extraction was undertaken for 39 records for the items of gender,
bones fractured, interventionist and outcome. Agreement was 100%, 90%, 97% and 97%

respectively.
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DISCUSSION

Our data support anecdotal reports that an increasing proportion of uncomplicated, closed
paediatric forearm fractures are reduced definitively in Australian ED by ED clinicians. Drivers
may include the increasing number of specialist emergency physicians and increased skills
and experience in paediatric procedural sedation. Access block with its impacts on delays to
operating theatre may also contribute. Fracture reduction in ED has previously been shown

to reduce delays to care and costs.[5]

Our study found that after fracture reduction in ED by ED clinicians there was a low rate of
subsequent operative intervention, irrespective of practitioner type performing the procedure.
What is not known, at this time, is whether these fractures require manipulation at all. The

CRAFFT Study (https://crafft-study.digitrial.com/), currently recruiting in the United Kingdom,

may be able to answer this question.

This study has some limitations. Data were collected from one ED, so generalisability to other
health services cannot be assumed. Data were collected retrospectively from medical records
with the inherent risk of missing data elements. Because the Victorian health system does
not share data between health services, it is possible that some patients underwent operative
interventions at other health services. This is, however, unlikely because the study site is the

paediatric referral centre for the western region of Melbourne.

CONCLUSION

Reduction of paediatric forearm fractures under procedural sedation by ED clinicians is

increasingly common and results in a low rate of subsequent operative intervention.
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Figure 1: Sample derivation and outcome

Supplementary figure: Proportion of eligible fractures reduced in ED by ED clinicians over time
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Table 1. Fracture characteristics

Feature N, % (total 176)
Bones fractured Radius and ulna 98, 55.7%
Radius only 77,43.8%
Ulna only 1, 0.6%
Anteroposterior (AP) displacement Dorsal 71,40.3%
Volar 12, 6.8%
Not applicable 52.8%
Degree of AP displacement Missing data 2
Nil 95, 54.6%
1-5mm 62, 35.6%
6-10mm 12, 6.9%
11-15mm 1, 0.6%
>15mm 4,2.3%
Lateral displacement Radial 69, 39.2%
Ulnar 13, 7.4%
Not applicable 94, 53.4%
Degree of lateral displacement Missing data 1
Nil 94, 53.7%
1-5mm 76, 43.4%
6-10mm 5,2.9%
AP angulation (N, %) Dorsal 130, 73.9%
Volar 43, 24.4%
Not applicable 3,1.7%
Degree of AP angulation 0-10 degrees 16, 9.1%
11-20 degrees 41, 23.3%
21-25 degrees 44, 25%
>25 degrees 75, 42.6%
Direction of lateral angulation Radial 65, 36.9%
Ulna 29, 16.5%
Not applicable 82, 46.6%
Degree of lateral angulation Missing data 2
<10 degrees 40, 23%
11-20 degrees 29, 16.7%
21-25 degrees 10, 5.7%
>25 degrees 5,2.9%
Not applicable 80, 46%
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1233 children screened Exclusions:

* No reduction required — 669, 63.3%

« Admitted for treatment in OR — 240, 22.7%

* Not reduced by ED staff — 70, 6.6%

» Not in 2-16 age range — 28, 2.6%

* Other (incl plaster check, missing x-rays,
proximal third fracture) — 40, 3.8%

* Lostto follow-up -10, 0.9%

176 eligible cases

Surgical intervention within 6 weeks No surgical intervention within 6 weeks =
- 9/176 (5.1%, 2.7-9.4%) 167/176 (94.9%, 90.6-97.3%)
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