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Abstract
Introduction: Lower limb immobilisation in plaster is associated with a risk of venous thromboembolism. It has
been demonstrated that prophylaxis with low molecular weight heparin can reduce this risk. Recent guidelines have
therefore recommended thromboprophylaxis for all patients immobilised in plaster and with one further risk factor.
Method: In order to standardise the thromboprophylaxis process, our trust recently developed a risk assessment
tool, for all patients with a lower limb fracture immobilised in plaster. Patients are scored on a variety of risk factors
and if judged to be sufficiently high risk, are prescribed low molecular weight heparin.
Results: Regular audit of the process has shown that good compliance can be achieved. In addition root cause
analysis has only demonstrated three cases of venous thromboembolism, since the introduction of the tool, which
suggests that the assessment can accurately differentiate high risk patients.
Conclusion: A risk assessment tool for lower limb immobilisation can be used successfully to target high risk
individuals with thromboprophylaxis. This process ensures that all patients are correctly risk assessed and that low
risk patients are not over exposed to the risks of low molecular weight heparin therapy.
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Introduction
The overall incidence of lower limb injuries is increasing, possibly
due to greater participation in sporting activities [1]. Many fractures
and significant soft tissue injuries, including Achilles tendon ruptures,
are treated with immobilisation in plaster cast [2]. Lower limb
immobilisation is a recognised risk factor for venous
thromboembolism (VTE) [3], with the incidence of deep vein
thrombosis (DVT) after lower limb immobilisation ranging between
1.1% and 20% [4]. Although the majority of DVTs are asymptomatic
distal thrombi, there is a small risk of clot propagation, potentially
leading to fatal pulmonary embolism (PE) [5]. Other complications of
DVT include development of post-thrombotic syndrome and venous
ulcers [6].
Low molecular weight heparin (LMWH) has been established as a
successful method of preventing VTE for many surgical procedures;
especially hip and knee arthroplasty and has been demonstrated to
reduce proximal and distal DVT by 70% [7]. Despite these benefits,
there has been no clear consensus on the role of LMWH in the
prevention of VTE in patients with immobilisation of lower limbs [8].
Multiple studies have however, demonstrated a significant reduction in
VTE with the use of LMWH, in patients with lower limb
immobilisation [3,9-11]. A Cochrane review also demonstrated a
reduction in symptomatic VTE from 2.5% to 0.3% and an overall
halving of the incidence of VTE [12]. In view of this increasing
evidence, recent guidelines from the College of Emergency Medicine
in the United Kingdom, have recommended VTE prophylaxis using
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LMWH for all patients immobilised in lower limb plaster cast who
have one further risk factor for VTE [13].
Routine use of LMWH as out-patient prophylaxis does however,
expose patients to the small but significant risk of side effects, such as
major bleeding episodes and heparin induced thrombocytopenia
(HIT) [3,14]. Many low risk patients may therefore be unnecessarily be
exposed to the potential side effects of treatment. Identifying a high
risk sub-group on whom to target thromboprophylaxis has however,
proved challenging [12]. To assess this problem, our trust recently
developed a risk assessment tool for all patients immobilised in lower
limb plaster cast, in either the orthopaedic fracture clinic or emergency
department (ED), based on our experiences with in-patient VTE
prophylaxis.

Method
In May 2013, our trust introduced a new VTE risk assessment
proforma for all patients immobilised in lower limb plaster cast in
either the orthopaedic fracture clinic or ED. This risk assessment
proforma was developed by the local VTE committee, with regard to
the available evidence of VTE in lower limb immobilisation and also
from the experience of in-patient VTE risk assessment, which has been
well established in our trust for many years.
The VTE committee recognised that although there was a need to
provide VTE prophylaxis for patients with lower limb immobilisation,
there was a risk of over treating low risk patients and unnecessarily
exposing them to the risks of LMWH therapy. As a result the
committee attempted to identify a high risk subset of patients, who
would stand most to benefit from VTE prophylaxis. A series of risk
factors were identified, similar to the pre-existing risk assessment of
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hospital in-patients. These risk factors included age, body mass index,
mobility risk, hormone risk, medical risk and trauma risk (Figure 1).

After the risk assessment proforma was rolled out across the trust,
the process was audited after six months to assess compliance with the
process. Any VTE diagnoses in patients with lower limb
immobilisation were highlighted to a coordinator, who performed root
cause analysis to assess whether the risk assessment tool was
functioning correctly. The VTE committee met at regular intervals to
discuss the results of audit and root cause analysis, to decide whether
any further amendments of the proforma were required.

Results
Initial audit of the risk assessment proforma demonstrated that
compliance with the process was good, with overall 80% of patients
risk assessed. The majority of these risk assessments were performed
by specialist nurse practioners, who had been trained in the use of the
risk assessment tool in the ED. Medical clinicians however, only
performed risk assessments in 50% of cases when assessing patients in
the ED or the fracture clinic.
In order therefore, to try and further improve compliance,
particularly amongst medical personnel, a new policy was introduced,
whereby no lower limb plaster casts would be applied by plaster
technicians in the fracture clinic, if a valid risk assessment had not
been performed.
There was also regular training provided to all ED and fracture
clinic staff, to highlight the importance of risk assessments. Subsequent
re-audit of the process demonstrated a significant improvement in
compliance, with 100% of patients risk assessed in the ED and fracture
clinic.

Figure 1: UHSM VTE risk assessment tool for outpatient lower limb
immobilisation.
Patients would be scored on each risk factor by an admitting
clinician with a threshold target set of 14 points, to qualify for
automatic LMWH prophylaxis. This threshold was set as such, because
it was felt to identify patients who had several risk factors and would
be ‘high risk’ for VTE. Patients who scored below 14 points would be
considered ‘low risk’ and would simply be advised hydration and
mobilisation. It was nevertheless possible for clinicians to use their
clinical judgment and LMWH could still be prescribed to low risk
individuals, if the admitting clinician felt this was appropriate. The
most important aspect of the process was that all patients would be
risk assessed and therefore the clinicians could discuss with patients
the potential risks of VTE as well as the risks and benefits of LMWH
prophylaxis.
Thromboprophylaxis was prescribed as Enoxparin 40 mg (Sanofi,
Paris, France) once daily subcutaneous injection, which is our inpatient LMWH of choice for thromboprophylaxis. The tool was
developed with close cooperation of the hospital pharmacy
department, who would provide the Enoxaparin as an outpatient
prescription for all high risk patients. Due to the low risk of HIT, it was
not felt that regular blood test monitoring was necessary but all
patients who were commenced on thromboprophylaxis had baseline
blood tests performed and reviewed, including a full blood count, urea
and electrolytes and clotting studies.
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Overall 10% of patients were assessed as high risk in the audit. All of
these patients received thromboprophylaxis for the period of
immobilisation. In addition another 10% of patients did not meet the
scoring criteria to be considered high risk, but were nevertheless
prescribed thromboprophylaxis, based on the clinical judgement of the
treating physician, usually a decision made in the fracture clinic by an
orthopaedic surgeon.
Root cause analysis has so far highlighted three cases of patients
developing VTE while immobilised in lower limb plaster. One was an
elderly patient with an ankle fracture, who was assessed as high risk
but was not prescribed LMWH for the entire period of immobilisation
and subsequently developed a DVT.
Another was an elderly patient with an ankle fracture, considered as
low risk but who had a recent long haul flight, which was not included
in the risk assessment and subsequently developed a DVT.
The final case was younger patient with a navicular fracture, who
was morbidly obese and had a family history of VTE, who was also
considered low risk but who developed a PE.
These cases have helped to highlight the importance of correctly risk
assessing all patients and ensuring that LMWH is prescribed for the
full duration of immobilisation. With regard to the final case in
particular, the VTE committee have decided to partially amend the
risk assessment tool, in respect to the weighting of obesity as risk
factor.
In future any patient who is morbidly obese (body mass index > 40)
will trigger an immediate high risk score. Family history of VTE, was
also not originally included in the proforma, as it was felt to be difficult
to corroborate but has since been included in the amended proforma.
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Discussion
It has been recognised for over half a century that patients with
immobilisation of the lower limbs are at increased risk of VTE [15].
Several studies have been performed over the last couple of decades,
examining the use of LMWH to reduce the risk of VTE in these
patients. One of the earliest trials was by Kujath et al. [9], who
randomised patients with lower limb immobilisation in plaster, to
either daily LMWH or no thromboprophylaxis. The control group had
a VTE incidence of 16.5%, whilst the treatment group had a
significantly lower incidence of 4.8%.
Another trial by Kock et al. [3] randomised patients with any type of
lower limb injury, immobilised in plaster, to either daily LMWH or no
prophylaxis. The DVT rate in the control group was significantly
higher, 4.3% compared to zero in the treatment group. Patients above
the age of 40 and patients with an above knee plaster were particularly
at risk. Lassen et al. [10] performed a study where patients with lower
limb immobilisation were randomised to either daily LMWH or
placebo injections. There was a significant reduction in the rate of
DVT in the treatment group with an odds ratio of 0.45 and with
reductions seen in both patients with fractures and Achilles tendon
ruptures.
In contrast to this however, Lapidus et al. [16,17] performed two
separate studies examining the use of LMWH to prevent VTE in
patients with lower limb immobilisation following ankle fracture or
Achilles tendon rupture, randomising to either LMWH or placebo
injections. There was no significant reduction found in either group
with the use of LMWH. Another study by Jorgensen et al. [4] also
found no significant reduction in VTE in lower limb immobilisation
with the use of LMWH but the prophylactic dose was smaller than in
most other studies and may have contributed to the lack of treatment
effect.
Teestroote et al. [12] performed a Cochrane review assessing the use
of LMWH to prevent VTE in lower limb immobilisation. Overall they
found a significant reduction in the incidence of VTE with the use of
LMWH with an odds ratio of 0.49. Significant reductions were found
in patients with conservatively and surgically managed fractures and
also in patients with soft tissue injuries. Based on these results the
authors recommended routine prophylaxis for all patients immobilised
in a plaster cast or a brace.
One of the controversies regarding the use of LMWH to prevent
VTE is that the majority of thromboses are asymptomatic distal DVTs
[16]. The significance of these distal thrombi has been debated, as it is
recognised that many of these DVTs will undergo spontaneous
thrombolysis and may therefore not require treatment [17]. Other
studies have however suggested that proximal extension of distal DVTs
can be as high as 28%, which can in turn result in potentially fatal PE
[5]. In addition there is a risk of patients developing post-thrombotic
syndrome and venous leg ulcers [8].
Another controversy has been whether a high risk subset of patients
can be identified in whom to target prophylactic therapy. Some studies
have suggested that older patients, immobilisation in a plaster and
fractures or Achilles tendon ruptures are associated with increased risk
of VTE [4,18]. Other research however, has not demonstrated any
difference in rate of VTE in different subgroups, with even patients
considered as low risk, having significant rates of DVT following lower
limb immobilisation. This has led to some authors recommending that
all
patients
with
lower
limb
immobilisation
receive
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thromboprophylaxis, especially as the incidence of side effects from
LMWH has generally been very low [12,19].
Not all studies however, have found such high rates of VTE after
lower limb immobilisation. Patel et al. [14] performed a retrospective
review of patients with Achilles tendon ruptures and found that the
rate of symptomatic DVT was only 0.43% and PE was 0.34%. The
authors felt that this low incidence of VTE did not merit blanket
thromboprophylaxis of all patients with lower limb immobilisation. In
the United Kingdom guidelines from the College of Emergency
Medicine recommend that all patients who are immobilised in plaster
cast and have one other risk factor for VTE, should receive
prophylactic LMWH. Our local protocol is slightly more stringent and
patients must score sufficiently highly on a number of risk factors to
automatically be prescribed thromboprophylaxis.
Limitations to our study include the fact that our root cause analysis
only detects symptomatic DVTs and PEs. It has been widely recognised
that the majority of thrombotic events in immobilised patients are
asymptomatic distal DVTs, which are likely to be missed in our cohort.
In addition it is difficult to assess patient compliance with the process
and LMWH injections, although the majority of patients assessed in
fracture clinic have been satisfied with the process and the majority
have self-administered the injections.
We believe that out risk assessment tool provides a robust and
objective method of assessing all patients immobilised in lower limb
plaster cast and enables clinicians and patients to reach a balanced
decision regarding thromboprophylaxis. It allows us to target higher
risk patients and prevent over treating low risk individuals.

Conclusions
The development of a risk assessment proforma for all patients
immobilised in lower limb plaster cast, in our hospital trust, has
demonstrated that patients can be safely risk assessed as either high or
low risk for VTE and that thromboprophylaxis can be safely reserved
for those patients judged to be at increased risk. Good compliance with
the process is achievable in the ED and fracture clinic. Regular review
of the risk assessment proforma and root cause analysis of all VTE
events is however required to ensure that the process remains robust
and amendments are made to the assessment as required.
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