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The Timeliness of Ankle Fracture Management from Presentation to Discharge;
Our Experience from a District Eeneral Hospital

Abstract

Introduction: Unstable ankle fractures are a common presentation and operative intervention has proven to
improve patient outcomes. Each stage of patient management can have an impact on patient length of stay
and clinical outcome. The aim of the present study is to assess how we manage the patient at each stage
from their presentation right through to discharge, and if/how variation in practice differed significantly.
Methods: From April 2017 to December 2017, in the Heart of England NHS Foundation Trust (HEFT), we
retrospectively analysed the data of 49 patients with a diagnosis of an unstable ankle fracture. The patient
journey was assessed from presentation to the Emergency Department (ED) right through to discharge. Post-
operative notes were also reviewed. Data was obtained through our Trauma Audit and Research Network
(TARN).

Results: 49 patients had surgical fixation for their ankle fracture. Whilst in the ED, less than 50% of the
patients had a radiographic diagnosis of an ankle fracture within 30 minutes of arrival.25 patients were
admitted to the ward within 4 hours, with some patients having to wait more than 9 hours.27 patients (more
than 50%) had their surgery within 2 days after being admitted, in comparison to 6 patients who had to wait
more than 6 days for their operation. The former were found to have shorter hospital length of stay post-
operatively.47 out of the 49 patients were given chemical thromboprophylaxis, all patients were advised to
not weight bear for a minimum of 6 weeks, and no post-operative morbidity or mortality was encountered.
Conclusion: We found an association between early ankle fracture fixation, and reduced post-operative
hospital Length of Stay (LOS).
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e o A e Ankle fractures are relatively common and carry with them the potentialfor

FRCS (Tr & Orth) significant morbidity if not managed appropriately. We see a bimodal
Corresponding author: distribution of these types of injuries, ranging from young active patients,
Mr Shafig Shahban sustaining high energy trauma to elderly patients often with multiple
ﬁtfg:}dof:ese comorbidities'They are the second most common trauma presentation of
| efeasiar the lower limb® with a yearly incidence of approximately 187 per
LE19 2JY 100,000®.

g;';ﬁd Kingdom Following surgical intervention for ankle fracture management, patients

T el are at risk of developing post-traumatic osteoarthritis which can seriously
d.nhs.uk impact their quality of life and potentially leave them with impaired
function. For certain patients, these risks are slightly increased. Elderly
people especially, can be at risk of developing wound complications,
infection and failure of fixation. In the most severe cases, this can lead to

amputation and even mortality(l).
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Over recent years there has been a swing in
the pendulum, and close contact casting has
offered us a non-invasive option for managing
ankle fractures in patients who may otherwise
be at risk following operative intervention.
However, even with this option, surgery still
plays a key role in the management of
unstable ankle fractures, in medically fit
patients. From our own practice we have come
to see how surgery offers shorter hospital
length of stay and more swift rehabilitation.
On the back of this, the rationale for this study
was to identify our variability in practice in the
management of ankle fracture care and the
subsequent post-operative morbidity and
mortality associated with it. Ankle fracture
surgery and post-operative care can, at times,
be controversial and therefore lead to
discrepancies in levels of care. We wanted to
evaluate the practice in our unit to investigate
this and to see if such variation had
implications on the patient’s outcome.

In this study we reviewed the patient journey
from initial presentation right through to their
post-operative period, within our district
general hospital.The aim of doing this was to
assess how well we perform at these different
levels of care, whilst also being able to identify
areas for improvement and change.

£

This is a retrospective cohort study of ankle
fractures managed by open reduction and
internal fixation (ORIF) in our unit.The data
were collected through our Trauma Audit and
Research Network (TARN) database. The
individual datasets were then analysed and
data collected. Ankle fractures which were
open and/or intraarticular were excluded from
this study. Also excluded were polytrauma
patients, and patients deemed to have a stable

ankle fracture (not requiring surgical
intervention).
Over a 9 month period (April 2017 to

December 2017) we had a total of 49 patients
with an unstable ankle fracture that
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underwent open reduction and internal
fixation of their.In addition to this we also
reviewed the medical notes for these patients
as well as their operative notes.

Demographics

From the 49 patients, 23 (47%) patients were
man and 26 patients (53%)woman. 22 patients
(45%) were younger than 40, and of the
remainder, 15 (31%) were greater than 56
years old.

Time to diagnostic X-ray

Whilst in the emergency department (ED), for
21 patients (43%), it took less than 30 minutes
for them to have a diagnostic X-ray. 32
patients (65%) had their X-ray within the first
hour of arriving to ED. And for 9 patients, it
took more than 2 hours for them to have had
their diagnostic X-ray. These findings are
demonstrated in Figure 1.
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Figure 1. Shows the time which is taken between
attending the Emergency Department (ED) and having
a diagnostic X-ray

Time between X-ray and ward admission

There were 46 patients in total that were
admitted to the trauma and orthopaedic ward
from ED. The remaining 3 patients from our
cohort were discharged from ED and were
later contacted with a date to come in for their
surgery.More than half of this group (25
patients, 55%) arrived to the ward within 4
hours after presenting to ED. The remaining 21
patients were in the ED for more than 4 hours
before being moved to the ward — and for 5
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patients this wait before being admitted went
on for more than 9 hours.Table 1demonstrates
these findings.

Table 1. The length of time between having

had a diagnostic X-ray and being admitted
to the ward
Time between X-ray to
ward admission (hours)

No of patients

N
(6]

[0, I NI Ue)

Time to Surgery

From arriving to the ward, 27 patients (55%)
had surgery within 2 days. Of them, 16 (59%)
were below the age of 40. Of the remaining 11
patients that underwent surgery within 2 days,
5 (19%) were between 41 and 55 years of age,
whilst the outstanding 6 patients (22%) were
over the age of 56.

6 patients (12%) had their surgery beyond 6
days; and half of these were patients who
were not admitted to the ward, rather they
were discharged from ED and later contacted
with a date to come in for their planned ankle
surgery, as demonstratedin Table 2.

Table 2. Variation in time to theatre and correlation

with patient age

Age (years)
Time to <25 26-40  41-55 >56  Total
Surgery
(days)
0-2 9 7 5 6 27
3-5 1 2 5 8 16
>6 1 2 2 1 6

Age vs Length of Stay (LOS)

Following the patients’ surgery, we looked at
how many days these patients were in hospital
before being discharged, either home or to a
rehabilitation facility. We categorised the
patient LOS as early (between 0-2 days post
op), middle (between 3-7 days post op) and
late (more than 8 days post op). Pre-
operatively, 3 of the 49 patients were
discharged and advised to return for a specific
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date for their surgery, and were therefore
excluded from this sub-analysis.

We found that all of the patients under the age
of 25 (10 in total) were discharged early
(within 2 days post-surgery). As the age range
increased, we saw fewer patients being
discharged early and in fact an increase in the
number of patients being discharged late.
Table 3demonstrates these findings.

Table 3. Patient post-operative Length of Stay (LOS)

and correlation with patient age

Age Total
LOS (days) <25 26-40  41- >56
55
0-2 (Early) 10 8 6 4 28
3-7 (Middle) 0 3 3 5 12
>8 (Late) 0 0 2 4 6

Time to Surgery vs Hospital Length of Stay

We can see from the data that, in total, 27
patients were discharged early,and of these,
20 patients (74%) had surgery within two days
of their admission. 16 patients in total waited
between 3-5 days for their surgery, and
following this, the majority of this group (9
patients, 56%) were discharged more than 2
days post surgery. 3 patients in total waited
more than 6 days for their surgery, and there
was no significant correlation with these
patients being discharged late. Table
4highlights these findings.

Table 4. Correlation between time to surgery and post-

operative hospital LOS

Post-operative hospital LOS  Total
(days)
Time To 1-2 3-7 >8
Surgery
0-2 20 4 3 27
3-5 7 7 2 16
>6 1 1 1 3
Total 28 12 6 46

Post-operative plan

All 49 patients were deemed low-risk with
regards to the development of venous
thromboembolism (VTE). And with this in
mind, 47 of the total 49 patients (96%) were
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given 2 weeks of low molecular weight heparin
(LMWH) upon discharge. 1 patient was given
aspirin, and the only 15 year old patient was
not discharged on any anticoagulation. All 49
patients were discharged and instructed not to
weight bear on that affected limb for a
minimum of 6 weeks.

From reviewing the post-operative notes and
clinic attendance letters, no patient required
revision surgery, developed a deep vein
thrombosis (DVT) or pulmonary embolus (PE)
and only 1 patient developed a post-operative
UTI, which resolved with oral antibiotics.

The results of this small study demonstrate the
variability in practice when managing ankle
fractures. Similarly, younger age and early
surgery does correlate with an overall reduced
hospital in patient length of stay.Through the
variables assessed, we feel we have gained a
realistic idea into how such patients are
managed both pre and post-operatively.

Ankle fracture fixation is not without its risks,
and early surgical intervention has been
proven to be associated with fewer
complications [4, 5].Published data supports
early intervention for ankle fractures, and this
helps to lower the risk of wound infection or
breakdown, whilst also facilitating improved
functional outcome'®.

Although our patient numbers were small, our
data did suggest that early surgical
intervention leads to a decrease in hospital
stay, which in itself is favourable and has been
shown to be associated with an reduced risk of
post-operative infections, improved patient
outcomes and high levels of patient
satisfaction. A study of the length of the time
between the diagnosis of an ankle fracture and
operative intervention and the length of
subsequent hospital stay was undertaken in
2001 which concluded that the delay in
operative fixation beyond 24 hours from injury
was associated with anincreased post-

operative length of staym.
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Management of ankle fractures initially begins
in the ED, where patients undergo a medical
assessment before having radiographs to
confirm the diagnosis. The sheer volume of
patients that attend the ED with life and/or
limb threatening conditions, with poor staffing
levels and limited hospital beds, will come at a
cost of delays to patient care. The knock-on
effect of a hospital full to capacity and bed
blocking in the ED will lead to delays in when
patients are seen/reviewed and ultimately
when they can be transferred (to the X-ray
department or to the ward)(8’9). The
managerial pillars surrounding this setup will
ultimately lead to the delays in patient
transfers, as highlighted in this study(lo).

We found that more than half of the fractured
ankle patients in this study were admitted to
the ward within 4 hours of arrival to ED.
Without being able to compare this result to
patients admitted to wards under other
specialties, it is difficult to quantify how good,
or bad, this result maybe.

Surgical fixation of ankle fractures requires
consideration of the patient’s medical fitness
for theatre in addition to the soft tissue status
which can often dictate when it is safe to
proceed(ll’lz). Through this study we reviewed
the time to theatre for these patients, but of
course we fully understand that it is not
necessarily theatre capacity which can be the
limiting factor affecting this step in the
patients’ management.

47 of the 49 patients in this study were
discharged on a 2 week course of LMWH. The
use of post-operative chemical
thromboprophylaxis is generally still up for
debate. One meta-analysis suggested that
isolated foot and ankle surgery has a lower
incidence of clinically apparent VTE when
compared to other lower limb procedures, and
this rate is not significantly reduced using low
molecular weight heparin. The incidence of
clinically apparent VTE following foot and
ankle surgery is reported to be less than 1%
without using chemical prophylaxis(13).Within a
study of 45,949 ankle fracture patients the
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rate of DVT, PE and mortality was 0.12%,
0.17% and 0.37%, respectively. Within the
same study, it reported that chemical
prophylaxis does not reduce the risk of VTE
and therefore is not advocated in the post-
operative period following ankle fracture
fixation®.

There is no doubt that there is increased risk of
developing VTE in patients with a previous
episode of VTE, obesity, use oforal
contraceptives, and prolonged periods of
immobilisation. Owing to this, in addition to
evaluating the risk of development of post-
operative DVT, in such patients, one has to
guestion the risks vs benefits of surgery at all 15,
There is significant variation amongst
orthopaedic surgeons when deciding on the
period of non-weight bearing after fixation of
ankle fractures, with fracture configuration,
medical comorbidities, implant choice and
quality of fixation, all playing key roles. All
patients in this study were advised to remain
non-weight bearing (NWB) for an initial period
of 6 weeks, with a 2 week check to inspect the
wound and assess progress. There have been
some studies which have abandoned the post-
operative NWB period and allow patient to
weight bear as tolerated from day 1. These
studies went on to show that early weight-
bearing (EWB) was associated with better
functional outcome, shorter hospital stay, and
earlier return to work!***€),

Limitations of this study include firstly the
sample size. We assessed our ankle fractures
over a relatively short period of time, which
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consequently gave us a small cohort. In
addition to this, other limitations of the study
include a lack of prior research to compare
results against, selection bias in that we only
assessed ankle fracture which were operated
on and not those elected for non-operative
treatment and lastly this was a single centre
study, and thus lacked power.

Conclus

Ankle fractures are a common presentation to
any orthopaedic department and thus the
approach to its management is one that
should not be taken lightly. Our retrospective
cohort study of closed ankle fracture
management demonstrates an  overall
satisfactory level of care which is, generally
speaking, uniform in its approach and post-
operative plans. Of course there is always
room for improvement, especially in patient
transfer when in the ED, and also when listing
patients for theatre.

Earlier surgical fixation will not only help to
reduce the post-operative hospital length of
stay for these patients but will also help in
reducing the financial burden associated with
this. Additionally we demonstrated that the
younger the patient the shorter the patient
length of stay, and we acknowledge that this is
something beyond our control. We encourage
other units to evaluate their own
performances to ensure that standards are
met and patients are given the optimum level
of care.
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