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Abstract

BOAST (British Orthopaedic Association Standards for Trauma & Orthopaedics) guidelines recommended that during the
coronavirus pandemic most upper limb fractures should be treated conservatively, and removable casts should be used, where
possible. As a result, our district general hospital started using a new soft combination (soft-combi) casting technique for
conservative management of distal radius fractures (DRFs) in an attempt to reduce follow-up attendances.

To assess if radiological outcomes of soft-combi casts are better or worse than previously used rigid casts for DRFs.
Twenty DRFs treated with soft-combi casts were compared with 20 DRFs treated with the old rigid cast types. Radiologi-
cal parameters were measured pre-manipulation, post-manipulation, at 2-week follow-up, and at final follow-up. Statistical
analysis was performed to assess for significant differences seen at follow-up between the groups.

The mean loss of volar angulation seen at 2-week follow-up was 4.9° for the rigid casts vs. 1.5° for the soft-combi casts
(p=0.158; 95% CI,—8.17 to 1.38). The mean loss of radial height after 2 weeks was 0.2 mm vs 0.5 mm (p=0.675; 95%
CI,—1.09 to 1.66), and the mean loss of radial inclination was 2.0° vs 1.0° (p =0.349; 95% CI,—2.96 to 1.07), respectively.
The soft-combi casts appeared to be equally effective at maintaining the reduction of DRFs compared to their rigid coun-
terparts, as no statistically significant difference was seen in our study. We can be reassured that continued use of these
removable casts in the current climate is unlikely to have a detrimental effect on outcomes for DRFs.
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Introduction a sizeable proportion of orthopaedic cases [1]. The num-
ber of DRFs occurring in indoor spaces remains constant
Distal radius fractures (DRFs) are a common low-energy  throughout the year, and as such, it has remained a common
injury, often seen in those with osteoporosis following a fall ~ presentation to hospital throughout the pandemic, despite
on an outstretched hand. Whilst we have seen a reductionin  the restrictions on outdoor activities put in place [2].
trauma cases during the coronavirus (COVID-19) pandemic, Early on in the coronavirus pandemic, the British Ortho-
low-energy fragility fractures have continued to make up  paedic Association (BOA) released guidelines suggesting
that most upper limb fractures could be treated non-opera-
tively, whilst recognising that some patients may need recon-
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these new casts in the conservative management of DRFs
can then be compared to the performance of their previous
rigid counterparts.

Methods
Study Design

The district general hospital site of this study started using a
soft combination (soft-combi) cast for DRFs on the 27th of
March 2020. Prior to this, it had been trust protocol to use a
focused rigid cast for these fractures. We decided to compare
the results of the first 20 DRFs—that met the study’s inclu-
sion criteria—after this date, with the previous 20 legible
DREFs to this date. Thus, without adjusting any other factors,
we can assume this to be a comparison of the two different
cast types.

Exclusion Criteria

All participants of the study must have sustained a DRF
that underwent manipulation and casting. Those without
the required radiographs—both immediately after manipu-
lation and at 2-week follow-up—were excluded, as we could
not assess the cast’s ability at maintaining the fracture in
position.

Data Collection

Participants were identified by going through paper records
of the casts applied in the plaster room of the hospital’s frac-
ture clinic. Radiographs and patient notes were reviewed ret-
rospectively for those that had had a short arm cast applied
to see if they met the study’s inclusion criteria. This process
continued until 20 legible patients had been identified both
prior (going back to 17 December 2019) and after (up to 11
August 2020) the changeover cast date.

For each participant, basic demographics (sex; age; side
of injury) were recorded from electronic records. Using the
radiology image viewing system PACS, we were able to
measure the angulation, radial height, and radial inclination
seen on the radiographs at four specific points in time: pre-
manipulation, post-manipulation, at 2-week follow-up, and
final follow-up out of cast. Additionally, we measured the
cast index for the images taken in a complete cast.

Statistics

Statistics software JASP was used for the analysis of the
data.

Statistical tests were performed to see if the fractures
in both groups were radiologically similar. All three
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radiological parameters were proved to be normally distrib-
uted in both groups by the Shapiro—Wilk test. Therefore,
an unpaired 7-test was performed for each parameter to
assess for statistically significant differences between the
groups. Student’s #-test was used to compare the initial volar
angulation seen in both groups. Comparison of both the ini-
tial radial height and inclination between the groups was
done with Welch’s #-test, due to Levene’s test suggesting
a violation of the assumption of equal variance for these
parameters.

The difference between the radiographic parameters at
2-week follow-up and post-manipulation were calculated
for all patients. The same was then calculated for the differ-
ence seen between the final follow-up and post-manipulation
radiographs. The calculated differences for all parameters
were shown to be normally distributed in both groups. Due
to unequal variance, Welch’s #-test was used to compare the
difference in heights seen at the 2-week follow-up. For all
other values, equality of variance was shown, and Student’s
t-test could be used.

Results
Demographics

The mean age at injury of our 40 participants was 63.8 years.
87.5% (35/40) of the study participants were female. Sev-
enty per cent (28/40) of DRFs sustained were left sided,
and 45% (18/40) had intra-articular extension. The mean
number of days from sustaining the injury to undergoing a
manipulation was 1.5. Fifteen per cent (6/40) of our study
participants ended up undergoing operative intervention due
to an unfavourable fracture position during follow-up. Four
underwent open reduction internal fixation (ORIF) whilst
2 underwent percutaneous k-wire fixation. The breakdown
of the demographics in each cast group can be seen below
(Table 1).

Radiological Parameters

One participant from the rigid cast group had no accessi-
ble pre-manipulation imaging due to sustaining their injury
abroad. Only 25/40 (13 rigid and 12 soft-combi) participants
had final follow-up imaging out of the cast. One patient was
excluded when calculating the mean cast index for the rigid
cast group due to radiographs not adequately including the
boundaries of the cast. The mean radiological values seen
at each stage are reported by group in Table 2. The mean
cast index seen in the rigid group was 0.83 vs 0.86 for the
soft-combi casts. No statistical difference was seen when
comparing the initial dorsal angulation (p =0.789) and radial
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inclination (p=0.11) between the two groups. However, a
significant difference (p =0.009) was seen for radial height.

Comparison of Casts

At 2-week follow-up, the mean loss of angulation seen
was 3.4° greater in the rigid cast group compared to the
soft-combi cast group (p=0.158; 95% CI,—8.17 to 1.38).
The mean loss of radial inclination was also 1° greater in
the rigid cast group (p =0.349; 95% CI,—2.96 to 1.07).
The mean loss of radial height, however, was 0.3 mm
(p=0.675; 95% CI,—1.09 to 1.66) greater for the soft-
combi casts.

For those that had final follow-up radiographs, the
mean loss of volar angulation since manipulation was 3.6°
greater for the rigid cast group (p=0.33; 95% CI,— 10.84
to 3.79). The mean radial height lost was 0.3 mm greater
for the soft-combi casts (p =0.779; 95% CI,—1.87 to

2.47), and the mean loss of radial inclination was 0.1 mm
greater in this group as well (p=0.461; 95% CI,—4.13 to
1.93). The mean loss of each radiographic parameter by
each cast group at 2-week, and final, follow-up is displayed
below (Table 3).

Discussion

The demographics of our two groups were quite evenly
matched. They were of similar ages and gender distribu-
tion. The median ages of 67.5 and 69 years are in keeping
with fragility fractures (epidemiological studies report the
highest incidences of DRFs being in the over 65 s). The
gender discrepancy seen in our participants matches that
seen in previous studies of a nearly 5 times increased risk
seen in women: one that is largely attributed to higher rates
of female osteoporosis [4, 5]. The types of DRFs sustained

Table 1 Demographics of study
participants by cast type

Rigid cast group Soft-combi cast group

(n=20) (n=20)
Mean age in years (range) 61.5 (13-81) 66.1 (42-91)
Gender (F:M) 17:3 18:2
Side of injury (L:R) 14:6 14:6
Extra:intra-articular 10:10 12:8
Mean number of days to manipulation 2.7 0.4
Operative intervention 2 (1:1) 4(1:3)
(k-wire:ORIF)
Table 2 Mean radiologic':a.l Rigid cast group (means) Soft-combi cast group (means)
parameters of study participants
by cast type Dorsal Radial Radial Dorsal Radial Radial
angulation height inclination angulation height inclina-
(deg) (mm) (deg) (deg) (mm) tion (deg)
Pre-manipulation 17 8 18 16 10 19
Post-manipulation 3 10 21 5 11 22
2-week follow-up 8 10 19 8 11 22
Final follow-up 10 9 19 8 11 21

Table 3 Change in radiological parameters at follow-up by cast type, with 7-test p-values and 95% confidence intervals

Rigid cast Soft-combi Unpaired T-test 95% confidence intervals
group cast group p-value
At 2-week follow-up Mean loss of volar angulation (deg) 4.9 1.5 0.158 —8.17, 1.38
(n=40) Mean loss of radial height (mm) 0.2 0.5 0.675 -1.09, 1.66
Mean loss of radial inclination (deg) 2.0 1.0 0.349 —2.96, 1.07
At final follow-up Mean loss of volar angulation (deg) 5.6 2.0 0.330 —10.84, 3.79
(n=25) Mean loss of radial height (mm) 0.4 0.7 0.779 —-1.87,2.47
Mean loss of radial inclination (deg) 0.7 0.8 0.461 —4.13,1.93

SN Comprehensive Clinical Medicine

A SPRINGER NATURE journal



2404

SN Comprehensive Clinical Medicine (2021) 3:2401-2406

Fig. 1 Casting technique

were equally well matched, with the same proportions of
left-sided injuries between the two groups and a similar pro-
portion of intra-articular fractures. The preference of this
injury for the left wrist is a previously reported phenomenon,
as is the predominance of DRFs to remain extra-articular [5].

Ten per cent of our study participants were eventually
treated with operative fixation. Although operative inter-
vention for DRFs seems to be on the increase, rates appear
to vary vastly between areas [5]. After BOA guidelines
recommended non-operative management of upper limb
fractures during the pandemic, we would have expected
to see a decrease in DRF fixation. Instead, we saw a two
times increase in operative intervention after 27 March
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2020 in our two groups (although as we only looked at
DREFs that had undergone manipulation this may simply
represent an increase in failed attempts at conservative
management) [3]. One paper theorised we will see poorer
outcomes for DRFs from March 2020 onwards as well as
an increase in the number of future corrective surgeries
required. This was based on more than 50% of DRFs man-
aged non-operatively at their trust during the pandemic
having at least one radiological parameter that would
have previously indicated surgical fixation [6]. This does
not take into account, however, that patient factors are
widely considered to be the most important markers for
whether to intervene surgically, as appose to a unanimous
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radiological threshold for intervention [7]. In addition, pre-
vious research has shown surgical management to improve
radiological outcomes only, and not functional outcomes,
when compared to conservative management of DRFs [8,
9]. Some studies, in fact, report that improvements in a
dorsal tilt with operative, over conservative, management
do not extend past the 2-week follow-up. Fracture slippage
after this point is greater in those operated on, resulting
in no statistical difference in final radiological outcomes
between the two management options [10].

The radiological parameters seen on the initial presenta-
tion were similar for both groups in our study. Manipulation
was seen to improve, on average, all radiological parameters,
with the greatest improvement being seen in the angulation.
Anatomical reduction is a key factor to preventing DRF
redisplacement after reduction and cast immobilisation [11].

The soft-combi casts appeared to be equally effective as the
rigid casts at maintaining reduction. The average DRF managed
with a soft-combi cast allowed the fracture to slip 1.5° dorsally
after 2 weeks and a total of 2° at the completion of treatment.
This is compared to a mean of 4.9° at 2 weeks and 5.6° at final
follow-up, seen with the rigid casts. The loss of radial height
and inclination, however, was minimal, and fairly consistent,
for both cast types. This is despite a mean cast index of 0.83
and 0.86 for the two groups, which are above the CI previous
studies have deemed acceptable for distal forearm fractures
(although it is acknowledged that this may not increase the
likelihood of redisplacement) [11, 12]. These results suggest
that the soft-combi cast may be better at maintaining fracture
position, although the differences seen were not statistically
significant within our study sample. We can, however, at least
conclude, that the new soft-combi casts are no worse at prevent-
ing fracture displacement than their previous rigid counterparts.

In addition to the radiological outcomes for the soft-
combi casts, anecdotally our plaster technicians are report-
ing reduced rates of patient reattendance for complications.
With non-severe skin and cast problems normally affecting
around a quarter of fibreglass casts (the type used in our
rigid cast group), new materials or techniques are needed to
prevent re-attendances to the hospital [13]. So, with patients
experiencing fewer cast complications, and having the abil-
ity to safely remove them at home, the soft-combi casts are
an ideal cast to use for reducing unnecessary hospital attend-
ances in the current climate. As such, we have shared our
casting technique for the soft-combi cast below in Fig. 1.

Study Limitations

The small size of this study may mean that it does not
have enough power to detect statistically significant dif-
ferences between the two groups.

Only radiological outcomes, and not functional outcomes,
were looked at in this study.

Cast complications and unplanned attendances to fracture
clinic are not always recorded in the electronic notes, and so
we could not collect any meaningful data regarding these.
37.5% of the participants never had radiographs out of the
cast which affects the mean parameters at final follow-up
reported in our results.

Twice as many participants underwent operative fixation
in the soft-combi casts, suggesting a more unstable set of
DRFs which may affect any comparisons made between
the groups.

Conclusion

The soft-combi casts appeared to be equally effective at
maintaining the reduction of DRFs compared to their rigid
counterparts, as no statistically significant differences were
seen in our study. As the radiological parameters achieved
with soft-combi casts were, at least, equal to those of rigid
casts, continued conservative management—chosen in
appropriate cases—with these casts can provide other bene-
fits. Further data collection is needed to confirm a suspected
reduction in hospital visits and cast complications, but logi-
cally this can be assumed to be the case. As such, we can
be reassured that continued use of these removable casts in
the current climate is unlikely to have a detrimental effect
on patient outcomes for DRFs, and in fact, may actually be
beneficial.
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