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Introduction
Wrist fractures are a common injury noted in both children and 

adults and is seen frequently in Urgent Care Clinics and Emergency 
Departments in New Zealand and throughout the world. In New 
Zealand, statistics from the Accident Compensation Corporation 
(ACC) show that from June 2013- 2018, there were 521,095 new 
claims for injuries to the wrist and hand that were lodged costing 
approximately NZD$500,000,000 in total cost [1].

Wrist fractures are traditionally caused by falls from an 
outstretched arm. In the paediatric population, distal radial fractures 
account for 25% of all fractures and studies indicate an increase in 
prevalence of these fractures [2]. This has been thought to be due 
to increased involvement in formal sporting activities along with 
improved access to medical care, more accurate assessments of injuries 
and increased use of radiographic imaging [2]. Landin demonstrated 
that by the age of 16, boys had a 42% risk of a forearm fracture and 
girls 27% [3]. Nellans et al. reported the peak incidence of childhood 
distal radial fractures between ages 5-14. Their study summarises the 
rate differential and aetiological associations including the relative 
reduction of mineralisation of bone during puberty, when this process 
cannot keep up with the dramatic increase in new bone growth, leading 
to an increased risk of fracture in early puberty. Following puberty, 
bone mineral content increases markedly which protects the bones 
more effectively from traumatic events and the fracture rate drops [4].

The treatment of fractures, particularly in paediatrics wrist 
fractures, are multiple and varied with no common guideline being 
universally used. Traditional Plaster of Paris (POP) cast have been used 
to treat most of the variety of fractures. Lately, there has been evidence 
to suggest that the use of splints for torus fractures of the wrist may have 
more beneficial outcomes in terms of functional recovery, treatment 
cost and complication rates when compared to POP and fiberglass cast 
[5-7]. Despite this evidence, there is still hesitation and reluctance on 
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the part of majority of the medical fraternity to adopt the use of splints 
into routine daily practice [8,9]. 

Therefore, to try and shift the paradigm of treatment, the Silverdale 
Medical Centre via it’s Urgent Care Clinic trialled the use of the EXOS® 

TP splint to treat wrist fractures, predominantly in the paediatric 
population but also for some selective adult wrist and hand fractures as 
well. The EXOS® from DJO global is a revolutionary, thermoformable 
technology, offering an adjustable and re-formable splint. The 
thermoformable material is light-weight, waterproof, can be easily 
cleaned, and is radiolucent. This is a retrospective case series of patients 
that presented to the Silverdale Medical Urgent Care Clinic with wrist 
fractures and were treated with EXOS® splinting of the wrist.

Methods
A total of 102 patients who presented to Silverdale Medical 

Centre Urgent Care Clinic between Feb 2017 and 2018 were identified 
through the medical records to have been treated for a variety of wrist 
injuries. These included, torus fractures of the radius and/or ulnar with 
minimal or no angulation, Salter-Harris (SH) 1 and 2 type fractures 
of the radius with minimal or no angulation, scaphoid injuries with 
clinical suspicion and radiological confirmed fractures, distal ulnar 
shaft paediatric fractures and un-displaced distal radius fractures with 
minimal or no angulation or impaction.
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Figure 1: Gender split of patients treated.

A B
Figure 2:  Imaging of original injury (A) and subsequent follow up (B) radiograph.
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A B
Figure 3: Example of non-angulated wrist fracture. Initial imaging A and follow-up B.

Figure 4: List of types of injuries and numbers treated.
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Figure 5: Example of EXOS® thermoplastic splint. [Source: Image taken from www.djoglobal.com/products/exos].

All patients that were examined by an Urgent Care Physician who 
was also a fellow of the Royal College of Urgent Care New Zealand 
and were upon confirmation of the injury, offered the option for 
conventional treatment with POP casting or the EXOS® splinting. 
62 patients treated in the splints based on their fracture pattern are 
included in this case series review. The rest of the 40 patients were 
treated in traditional POP casting due to the type of injury that required 
further attention at the hospital for manipulation or operation for their 
fractures.

Patients had routine follow up protocols of initial clinic review 
at 2 weeks where a follow-up radiograph was obtained to assess for 
any change in alignment and evidence of bone healing in the form of 

periosteal reaction or bony sclerosis. At that follow-up, the patients 
were assessed for any skin issues from using the splint. A secondary 
and final follow-up subsequently at 3-4 weeks was also done to assess 
for any bony tenderness at the fracture site, skin issues and any other 
complications that may have arisen.

The EXOS® TP splints were supplied and applied to each patient by a 
registered hand therapist, available adjacent to the medical centre at the 
request of the Urgent Care physician treating the patients. The splints 
were applied and a follow up check with the hand therapist was done at 
the end of the follow up period to start active range of movement and 
strengthening exercises as part of the patient’s rehab. Any issues with 
the fitting of the splint were also referred back to the hand therapist 
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for appropriate adjustments with remoulding of the splints. The splints 
were removable but patients were expected to keep them on for the 
period of review with intermittent removal for skin cares.

Complications with regards to fracture malalignment, fracture 
fragment distraction, mal or non-union were assessed at each follow-
up attendance. Primary outcome was the safe use of the EXOS® splint for 
treating the fractures with secondary outcome of patient satisfaction.

Results 
Of the 62 patients included, gender breakdown was 37 female and 

25 male (Figure 1). Age of the patients at presentation varied from 2.8 
years to 72.8 year with a mean age of 13.5 years and median of 10 years 
(Figure 2).

Most of the patients seen (n=57) presented either on the day of 
injury or the following day. There were 4 patients who presented 3 days 
after initial injury and one patient had a delayed presentation at day 10 post 
injury. Types of injuries treated were torus fractures (n=28), undisplaced 
distal radius fracture (n=12), clinical SH1 type fractures (n=11), confirmed 
scaphoid fracture (n=5), clinical scaphoid fracture (n=3), distal ulnar 
fracture (n=2) and SH2 type fracture of radius (n=1) (Figure 3).

At the time of initial follow up at day 10-14 post injury, most 
patients (n=58) were still clinically tender to palpate while at the 5-6 
week check, 9 patients had very mild discomfort to palpation. The 
average number of clinic visits including the initial presentation was 3 
visits, with 5 patients requiring an additional visit at 8 weeks post injury 

A B 
Figure 6: Image of adult undisplaced distal radius fracture pre splinting, image A and post splinting image B.
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for a final check. (Figures 2A and 2B), depicts imaging obtained at time 
of presentation and subsequent imaging at follow up.

The average time for treatment in the splint was 36 days with range 
from 16 days for the patients with clinical scaphoid fracture to 52 days 
for a patient with undisplaced distal radius fracture. Time spent in 
the splint was clinically dependent on age of the patient with younger 
patients spending less time in splint (average 34 days) while adult 
patients with undisplaced distal radius fractures spending more time in 
the splint (39-52 days). The average treatment duration was 5.27 weeks 
for all the patients. The number of follow up visits averaged 2 visits 
with ranges of 2-4 visits for all patients. Patients that had more than 
2 follow-up visits were predominantly older patients with some issues 
about the initial fit of the splint that required remoulding of the splint.

There were no significant fracture healing complications noted. 
Primary complaint was related to skin irritation and dryness which 
were reported by 9 patients. Overall patient and parental satisfaction of 
the splint was 97% totally satisfied and 3% satisfied. Patients preferred 
the fact that the splints were lightweight and waterproof enabling them 
to perform most daily activities without any hinderance.

Discussion
This retrospective case series has shown feasibility of using the 

EXOS® thermoplastic splints to treat a variety of wrist fractures safely. 
Patients who had the splints applied were satisfied with the use and 
outcome of the splint application and their overall treatment. 

Wrist fractures are one of the most common type of injuries 
world-wide and represent a significant proportion of presentations 
to emergency departments and urgent care centres. There are 3 major 
populations affected which are the young and adolescent, young adults 
and the elderly with paediatric and elderly at higher risk for these type 
of injuries [4]. In the paediatric and adolescent age group, falls are the 
predominant mechanism of injury with several studies demonstrating 
dissociation of skeletal growth and bone mineralisation during puberty 
accounting for the fragility of bones during this stage of development 
[4,10,11] (Figures 3-6).

There has already been work done by Boutis et. al. that previously 
showed the use of prefabricated splints to be as effective in the treatment 
of undisplaced distal radius fractures when compared with short arm 
cast in terms of recovery and function [12]. Previous work has shown 
that majority of these injuries can be safely managed in the community 
with minimal hospital involvement [13]. There is contention that 
with adequate instructions about splint usage and return to activities 
provided to patients and parents, no further input from physicians may 
be an option [14]. 

Despite the wealth of evidence, traditional management treatments 
of paediatric torus wrist fractures continue to be employed. Review of 
treatments in a Florida emergency department showed continual use of 
traditional methods of casting of torus fractures which is contrary to the 
present evidence [15]. There continues to be the tendency to over-treat 
and over utilisation of follow-up radiography as well [15]. Additionally, 
Williams et. al. reported that injuries treated in the traditional case had 
a 10% complication that required additional unscheduled visits [15]. 

This was also confirmed by a survey of 25 orthopaedic surgeons for 
reasons of this case series, within the Auckland region, New Zealand, 
all of whom opted for casting of any wrist fractures in the paediatric 
age group. None of those surveyed recommended splinting at any 
point for wrist fractures. The supposition for this opinion could be that 

the orthopaedic surgeons are reviewing more complicated cases with 
fracture patterns that may not be generally suitable to be primarily 
splinted, hence their apprehension to treat fractures in splints. There is 
also the additional thought that as patients that are being sent to them 
are reviewed generally between 10 and 14 days after initial injury, there 
may be apprehension that if undertreating these injuries initially may 
lead to potential detrimental sequelae from a bone healing perspective. 
This may also be as a consequence that majority of the splints available 
presently in various clinics are of the Futuro® type variety which is 
less rigid and non-mouldable in nature. A canvas of wrist fracture 
protocols by urgent care centres within the Auckland Metropolitan 
region revealed that a very small proportion 15% were treating torus 
wrist fractures in splints with the rest opting for casting of all patients 
regardless of mode of injury. 

In the adult population, there have been several studies that have 
shown similar results in patients that were treated non-operatively in 
casts [16,17]. Functionally, there has been little statistical difference in 
outcomes of grip strength and wrist movement function at one year 
post injury in patients that were treated non-operatively compared to 
surgical management. Conversely, the non-surgical group of patients 
were shown to have greater flexibility within wrist movements when 
compared to the surgically treated patients [17]. Reviews of the 
fractures in the elderly of serial case studies do not support the notion 
of improved clinical outcomes for elderly patients with distal radial 
fractures. The only improvement noted was that of better radiographic 
outcomes. There is therefore an argument for the careful consideration 
prior to performing operative fixation on elderly patients with distal 
radial fractures in general [17]. Given these findings, alternatives could 
be considered in the treatment of distal radial fractures with casting as 
the traditional alternative [16]. However, as similar to the paediatric 
group, casting in itself does have its issues that may require unscheduled 
visits for revision or recasting. Splintage with thermoplastic materials 
have also been considered and shown to have been useful in certain 
circumstances [17]. Therefore, consideration for newer products and 
materials should be given as technology advances. This study has 
demonstrated the feasibility of using the EXOS® thermoplastic splint to 
successfully treat adult patients with distal radius fractures.

The use of removable splintage may also have potential cost benefits 
to the healthcare system as well. This is due to the potential reduction of 
need for serial radiography in specific cases, reduction in consumable 
material cost for changing of casts and also reduction in the cost for 
follow-up visitation for serial reviews.

Conclusion and Limitations
The results of this case series however point to a potential change 

in the way patients may be treated. Splinting with the EXOS® splint, in 
specific distal radius fractures has been shown to have good outcomes 
and return to full function with no detrimental sequelae. The ability 
of the EXOS® splint to be mouldable has additional advantages for its 
use in greenstick type fractures with slight angulation in comparison 
to the generic non mouldable version of splints available in the market 
presently. 

Limitations of this series include the small numbers and the fact that 
it is a retrospective review of cases. However, given the evidence already 
available especially for torus fractures in the paediatric and adolescent 
subgroup, the scope for using such splints should be considered. 
Further investigation in the form of a prospective randomised study 
in other age groups could be considered to look at efficacy of using 
removable splints in the treatment of wrist fractures in the future.
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