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SUMMARY

Background. The risk of venous thromboembolism (VTE) is a preventable complication of trauma in
ambulatory patients requiring temporary lower limb immobilisation. We introduced a VTE risk assessment and
management tool in fracture clinics, to help improve appropriate VTE management of trauma patients that do
not require hospitalisation. This was based on guidelines published by the College of Emergency Medicine
(UK). Clinicians were asked to follow the screening tool and manage patients as per the pathway. We aimed to
determine the rate of VTE risk assessment and management of outpatient fracture patients following the
introduction of the new assessment tool.

Material and methods. We prospectively evaluated a cohort of lower limb fracture patients presenting to
a fracture clinic following the introduction of the new VTE risk assessment group and compared it to a
retrospective cohort treated prior to the new tool.

Results. Prior to introduction of the new assessment tool only 5 of 30 (16.7%) patients were assessed for
VTE risk. After introduction of the VTE screening tool, 27 of 28 patients (96.4%) were assessed for VTE risk
(P<0.001).

Conclusion. We are able to show that implementing a VTE screening tool in an orthopaedic outpatient
fracture clinic to patients with lower limb trauma requiring temporary limb immobilisation can improve VTE
risk assessment in accordance with current guidelines.
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BACKGROUND

The risk of venous thromboembolic events (VTE)
in relation to orthopaedic surgery is considerable.
Traditionally the highest risk of VTE was seen in
patients who had lower limb arthroplasty procedures
[1]. In order to help reduce the risk of VTE, there is
a vogue in UK hospitals for inpatients to have risk
assessment and expedite commencement of prophy-
laxis [2]. As a result VTE assessment and prophy-
laxis is an integral part of patient safety, and can help
clinicians and hospitals reduce exposure to litigation
and financial penalties [3].

There is evidence suggesting a link between lo-
wer limb cast immobilisation and VTE in the outpatient
setting [4]. The incidence of Deep Venous Thrombosis
(DVT) in patients with temporary lower limb im-
mobilisation is considerable and varies from 5-39%
depending on the type of immobilisation and patient
factors [4-6]. Given the obvious risks of lower limb
cast immobilisation it appears that the same em-
phasis is not placed on VTE assessment in out-
patients that are treated for lower limb trauma with
cast immobilisation. Recently published guidelines
suggest that ambulatory patients with cast immobi-
lisation should be assessed for their risk of deve-
loping VTE and prophylactic treatment offered [7].

A simple and cost-effective VTE risk screening
tool utilised during clinic can improve patient safety
and assist clinicians in mitigating medico-legal risk.
We introduced and implemented a VTE risk assess-
ment and management tool in orthopaedic fracture
clinics that was based on recent good practice gui-
delines published by the College of Emergency Me-
dicine [UK]. It involved a VTE risk assessment path-
way printed on a single page proforma that was attach-
ed to the front of patient case notes by clinic staff to
any patient attending the senior author’s Orthopaedic
fracture clinic. The clinicians in these clinics were
thus reminded to follow the screening tool at the be-
ginning of clinics and manage patients as per the spe-
cified pathway.

The aim of this study was to assess the effec-
tiveness of this new VTE assessment tool and how
successfully it has been implemented.

MATERIAL AND METHODS

The VTE risk assessment pathway was based on
guidelines for the use of thromboprophylaxis in am-
bulatory trauma patients requiring temporary limb
immobilisation published by the College of Emer-
gency Medicine (UK) [7]. This was printed and attach-
ed to the front of patient case notes by clinic staff to
any patient attending the orthopaedic fracture clinic
of the senior author (Fig. 1). The clinicians in these
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fracture clinics were asked to follow the pathway and
document its use when seeing patients with lower
limb trauma. The printed pathway attached specifi-
cally to the front of the notes aimed to act as a me-
mory aid to the clinicians.

According to the VTE pathway, any patient over
the age of sixteen that presented with lower limb
trauma requiring rigid cast immobilisation or altered
weight bearing status should be evaluated for VTE
prophylaxis using Dalteparin. If no contraindication
to chemical prophylaxis was identified, the need for
prophylaxis should be discussed with the patient and
their acceptance or refusal of prophylaxis would be
documented in the clinical notes. Patients deemed to
require prophylaxis would have it prescribed by the
clinician seeing the patient and they would be given
5000 units of Dalteparin once per day for the dura-
tion of cast immobilisation. When VTE prophylaxis
was prescribed, base line blood tests were taken in-
cluding full blood count, Urea and electrolytes and
liver function tests. Patients were asked to contact their
general practitioner for repeat blood tests 2 weeks later
or have the bloods repeated at a subsequent fracture
clinic to ensure there was no evidence of Heparin in-
duced thrombocytopenia [HIT]. Additionally, a dic-
tated letter was sent to the patient’s general prac-
titioner as a safety net to help ensure patients would
be screened for the HIT in the community.

We retrospectively assessed a cohort of patients
who had lower limb trauma necessitating limb immo-
bilisation over a 4 month period, before the screening
tool was implemented. These patients were identified
from plaster room prescription sheets. Following iden-
tification of this cohort clinical letters were reviewed
to determine the documentation of assessment and
treatment of patients at risk of VTE events. A prospe-
ctive data collection was then undertaken in orthopa-
edic fracture clinic once implementation of the new
VTE assessment tool had occurred. The screening
tool was used as an aid by the clinician to help
identify patients at risk of VTE, allowing for in-
stigation of treatment when indicated. The proformas
were collected at the end of each clinic and data
analysed to assess the effectiveness and compliance
with assessment of VTE risk and appropriate mana-
gement. The approval for the work was obtained
through our local institutions R&D department.

Statistical analysis
Data was collated in Microsoft Excel 2007 and ana-
lysed using Statsdirect statistical software version 2.8.0.
The dataset was deemed to be categorical data and the-
refore analysed using Fisher‘s exact test. Statistical
significance was established at the P<0.05 level.
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Thromboprophylaxis

in Fracture Clinic

For use in Mr Charalambos fracture dinic - Blackpool Victoria Hospital

Indication
Ovwer 16 Years with

Lower Limb Trauma
And
Rigid Immobilisation Or
MNon/Partial Weight Bearing

) ¢GFR < Mml/min

() Carrent warfarin/ dsbigat ranfapivs ban riverosshan
() etc. Haemophilia

() Other hasmorrhagsc disorder

Thromboprophylaxis not indicated

Routine care only

Please tick any contraindications to thromboprophylaxis
0 Heparin-induced thrombocytopaenia
) Cerebral haemorrhage within & weeks
(D) Severe hypertension > 1901 lommilg
) Upper Gl bleed within & wecks O

) Major trauma within 6 weeks
0} Hypersensitivity to heparin
) Risks outweigh benefits

No contraindications identified )

(1 If patient refuses, document in notes

0 Discuss with patient regarding DVT prophylaxis and obtain consent

O Prescribe and continue prophylactic Dalieparin until out of plaster/splint and Full Weight Bearing
O Patient may need instruction on how to self administer Dalteparin/District nurse input
Request FBC, ULE and LFT (Platelet count, ¢GFR, K* are important to note)
{0 Results should be available in one hour, check results
O Send hand written as well as dictated letter request to GP to retest FBC, UKE at 2 weeks/
or Redo blood tests in clinic at 2 weeks and ongoing monitoring if necessary

Contraindications identificd @

Speak to Haematolog

Fig. 1. DVT risk assessment tool and treatment algorithm modified from Roberts et al, 2012 [7]

RESULTS

58 patients were included in this study. 28 patients
were in the pre-tool group and 30 patients in the post-
tool group. The average patient age in the pre-tool
group was 45.3 years of age (range 20-82 years of
age) and in the post-tool group 41.2 years of age (range
17-80). There were 13 males/15 females in the pre-tool
group, and 14 males/ 16 females in the post-tool group.

The types of injuries that were treated with lower
limb rigid immobilisation in both groups were simi-
lar (Fig. 2).

In the pre-tool group, 5/30 patients were VTE risk
assessed. Of these, 4 were treated with VTE prophy-
laxis, with 1 declining VTE prophylaxis. In the post-
tool group, 27/28 patients had VTE risk assessment.
Twenty-five had VTE risk assessment in their first
clinic visit and 2 in a subsequent clinic visit. Eigh-
teen of the 27 (67%) patients had Dalteparin prescri-
bed as per protocol whilst 9 refused chemical VTE
prophylaxis (Tab. 1).

Tab. 1. Proportion of patients who had VTE risk evaluation between cohorts

Patients identified to be at risk Was prophylaxis discussed? Percentage P value
Pre-tool 30 16.7%
Post-tool 28 27 96.4% <0.0001
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Fig. 2. The types of injuries that were seen and treated between the two patient groups

DISCUSSION

The relationship between immobility and venous
thromboembolism (VTE) is well documented [4,5,
6]. In 2006, up to 62% of British Orthopaedic de-
partments did not routinely use VTE prophylaxis and
only 11% performed risk stratification in ambulatory
lower limb trauma patients with rigid immobilisation
[8]. The UK, France and Germany now have national
guidelines which recommend use of VTE prophylaxis
in lower limb rigid immobilisation patients [7, 9].

Developing deep vein thrombosis as a consequence
of trauma and cast immobilisation is potentially
preventable. Numerous authors have commented on
the proportion of DVTs which arise from the distal
calf [10-12]. However, there remains debate over the
management of distal calf thrombi and the value in
treating distal DVT events [13,14]. While this treat-
ment debate continues, the sequelae to DVT*s are po-
tentially serious and have marked impact on morbidity
[15,16]. These sequelae can range in severity from
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venous insufficiency, oedema and ulceration to pul-
monary embolism and death [15,17].

Further to the release of College of Emergency
Medicine [UK] guidelines in 2012, there has been
little evidence to demonstrate the efficacy and impact
these guidelines can have on orthopaedic clinical
practice [7]. These guidelines were designed to be
implemented in the acute accident and emergency
situation. However, we have shown they are transfe-
rable across speciality and can be effectively applied
to an orthopaedic fracture clinic.

Since the implementation of the new VTE risk
assessment and management tool in the senior au-
thor’s clinic, there has been a significant increase in
the number of patients identified at risk of DVT and
having prophylaxis discussed and documented in the
clinical notes. Our results show that a simple and
cost effective measure such as a printed proforma
attached to the front of clinical notes can act as
a successful prompt. This tool can also help doctors
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to effectively evaluate and prescribe VTE prophyla-
xis when indicated in ambulatory patients who un-
dergo treatment with lower limb cast immobilisation.

The effective implementation of the risk assess-
ment tool was of paramount importance in changing
clinical practice in this study. We encouraged the use
of the tool by giving reminders to doctors and non-
medical staff at the start of clinics. We also ensured
that patients were not missed by stipulating the as-
sessment tool should be placed at the front of all
clinical notes to help serve as an aide-memoire. Such
a memory prompt can be of great value in busy
clinics, and in clinics with high turnover of clinical
staff (such as teams with trainees). There is a huge
step between developing clinical guidelines to actu-

ally implementing those guidelines, and practical
measures that can facilitate such implementation are
important. This is in line with the challenges faced in
implementing osteoporosis secondary prevention mea-
sures in fracture clinics [18,19,20,21,22,23] despite the
vast literature supporting the benefits of such measures
[18,19,21,22,23,24,25].

CONCLUSION
Our VTE assessment tool can improve the quality of
patient care and may also help orthopaedic clinicians
mitigate the medico-legal implications that currently
exist around VTE assessment and prophylaxis in the
outpatient fracture clinic setting.
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