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Audit of thromboembolic prophylaxis in hip

and knee surgery
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An audit of the departmental policy for thromboem-
bolic prophylaxis was undertaken, examining the use
of TED stockings, administration of subcutaneous
low-dose heparin and inclusion into a multicentre
pulmonary embolism prevention (PEP) trial for
fractured neck of the femur.
The results showed that despite an established unit

policy, only 43% of patients undergoing primary hip
replacement and 14% undergoing revision replace-
ment received subcutaneous heparin. All patients
undergoing primary and revision total knee replace-
ment received subcutaneous heparin, but 75% of these
patients received an incorrect dose.
Use of TED stockings in patients who had sustained

a fractured neck of the femur, ranged from 0% to 70%
depending on the type of fixation. Use of subcutaneous
heparin in these patients ranged between 0% and 20%
and inclusion into the PEP trial from 0% to 20%.
The results of this study were presented to the

clinicians working in the orthopaedic department and
3 months later the audit cycle was completed by
repeating the study. It was found there was a
statistically significant improvement in the adminis-
tration of subcutaneous heparin and in the wearing of
TED stockings in the joint arthroplasty group as well
as in the inclusion of hip fracture patients into the
PEP trial.

This study demonstrates that established proto-
cols are of little value unless audited and that
completion of the audit cycle is essential. It does not
attempt to show that one prophylactic method is
better than another.

Correspondence to: Mr H R Williams, Fellow in Shoulder
Surgery, Royal Berkshire Hospital, Reading RG1 5AN

D A Macdonald FRCS
Orthopaedic and Trauma Consultant

There are many papers in the medical literature
demonstrating that one form of thromboembolic prophy-
laxis is more beneficial than another in reducing the rate
of deep vein thrombosis and pulmonary embolism (1-7).
However, few of these papers present evidence that
administration of the drug, the use of a mechanical
device or some other form of prophylaxis has actually
occurred. It is recommended that every orthopaedic
department should have a written policy for such
prophylaxis and that the method of prophylaxis is
identified for defined risk groups (8). With junior staff
changing every 3 or 6 months within a department, it is
important that there are established protocols but, to be
efficacious, the protocols must be implemented. It is only
by audit that this may be assessed.
An audit within the orthopaedic department at St

James's University Hospital, Leeds, was carried out. It
examined specifically the implementation of an estab-
lished policy for thromboembolic prophylaxis in patients
undergoing primary and revision hip and knee arthro-
plasty and patients undergoing surgery for fractured neck
of the femur. The policy states that all patients under-
going primary or revision total hip or knee arthroplasty
should wear TED compression stockings, be prescribed
low molecular weight heparin (provided that there are no
contraindications) and that early mobilisation should take
place in the postoperative period. Patients with a
fractured neck of the femur should wear TED stockings
and be mobilised early. Subcutaneous heparin is not
prescribed to these patients.
At the time the audit was carried out, the department

was collaborating in a multicentre pulmonary embolism
prevention (PEP) trial. This is a large international
randomised trial of low-dose aspirin for the prevention
of pulnonary embolism and other major vascular events
after hip fracture surgery. The study is coordinated
through the Clinical Trial Service Unit in Oxford and
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funded by the British Heart Foundation. Inclusion of
patients into the trial, the use of TED stockings and
incorrect prescribing of subcutaneous low-dose heparin
were also audited.

Method

During the course of one afternoon the authors assessed
every inpatient under the care of the department. This
was irrespective of the surgery they had undergone or
were about to receive. The audit was performed
unannounced to patients, nurses or other medical staff
within the department.
Data collected included:

Patient name
Reason for admission
Preop/postop
TED stockings appropriate

issued
worn at time of assessment

s/c heparin appropriate
administered

PEP trial appropriate
administered

The results of this initial audit were presented to the
departmental clinical staff at the next monthly audit
meeting. Nursing staff were informed of the results at a
separate meeting. The audit was repeated 3 months later.
None of the medical staff had changed and the study was
again performed unannounced and at the same time of day
and on the same day of the week as the first phase of the
study. The same data were collected.

Results

At the time of the inital audit there were 81 orthopaedic
inpatients. Of these, 35 (43%) were included in the audit,
having had either a hip or knee arthroplasty or having
sustained a fractured neck of the femur. At the 3 month
review there was a total of 80 inpatients, 39 (49%) of
whom were included in the audit. Table I shows the

number of patients undergoing the different operative
procedures under examination. Figure 1 demonstrates the
combined results of all patients undergoing elective
arthroplasty surgery and hip fracture surgery and
whether or not the department protocol was followed.
At the 3 month review, most of the results had

improved, the only exception was the use of TED
stockings in patients who had a hemiarthroplasty, which
declined from 70% to 25% at the review. Inclusion into
the PEP trial for patients with fractured neck of the femur
was low. Only 20% of patients with hemiarthroplasty
were included in the initial audit. This improved to 25%
at review. None of the patients with A/O screws or
dynamic hip screw (DHS) fixation were found to have
been included in the trial in the initial audit. At review
these improved to 66% and 75%, respectively. At first all
primary and revision total knee replacement (TKR)
patients received subcutaneous heparin, but 75%
received an incorrect dose. The correct dosage was
found to have been administered at the 3 month review.
The audit also showed that patients who had had a TKR
were administered subcutaneous heparin and were
included in the PEP trial. This is against the department
protocol. Inclusion into the PEP trial was found to be
occurring at the 3 month review, despite being high-
lighted at the audit meeting.
The numbers of patients undergoing each individual

procedure were small. The data collected for all the
elective hip and knee arthroplasty patients were therefore
combined according to whether the protocol had been
followed. The hip fracture data were also combined
similarly. Statistical analysis using the x2 test, Fisher's
exact test and the Hypothesis test for the difference
between two proportions (9) was then applied. The
results are shown in Table II. This shows that there was a
statistically significant improvement in the implementa-
tion of the department protocol regarding the use ofTED
stockings and administration of subcutaneous heparin to
those patients undergoing an elective arthroplasty. The
protocol for not including the elective arthroplasty
patients into the PEP trial was followed at the initial
audit and at the subsequent 3 month follow-up audit to a
reasonable level.
There was also a statistically significant improvement in

Table I. Number of patients included in audit

Initial Review

Primary THR 8 6
Revision THR 4 6
Primary TKR 5 5
Revision TKR 1 1
Total 18 18

Hemiarthroplasty 5 11
A/O screws 4 4
DHS 8 6
Total 17 21

THR= Total hip replacement
TKR= Total knee replacement
DHS = Dynamic hip screw
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Figure 1. Combined results: audit of protocol.
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Table II. Statistics

Initial 3/12 Review Z Zc P X P

Arthroplasty
TED 5/17 12/16 -2.62 2.564 < 0.0088* 5.1546 < 0.0232*
HEP 5/17 15/17 -3.485 3.92 < 0.0005* 9.8357 < 0.0017*
PEP 16/18 15/16 -0.499 0.097 < 0.6179 Fisher F= 0.4091

Fractured neck
offemur
TED 10/16 11/16 -0.372 0 < 0.7097 Fisher F=0.2711
HEP 14/17 14/16 -0.412 0.219 < 0.6802 Fisher F= 0.3438
PEP 2/17 9/15 -2.867 2.822 <0.0041* 6.2196 <0.0126*

*Statistically significant F=Fisher's exact test Z=Hypothesis test
Zc= Hypothesis test with adjustment for small numbers

hip fracture patients being entered into the PEP trial at
the 3 month review. However, there was no statistically
significant improvement in the use of TED stockings in
the hip fracture patients. The department protocol on the
non-administration of heparin was followed for the
majority of hip fracture patients; that is, they did not
receive subcutaneous heparin. There was no statistical
difference between the initial audit and 3 month reviews.

Discussion

This study has shown that, despite the existence of a
departmental policy for thromboembolic prophylaxis in
patients undergoing major joint arthroplasty or surgery
for fractured neck of the femur, the implementation of the
policy was generally very poor. The improved imple-
mentation of the departmental protocol at the 3 month
review, after the initial results were presented at the audit
meeting, demonstrates the value of audit.
The improvement in the use of TED stockings in

patients with revision total hip replacement (THR) and
TKR and patients having A/O screws is probably because
of the small numbers involved in the study. The improved
results in the use of TED stockings and the use of
subcutaneous heparin in patients with primary THR and
TKR are likely to be representative of the improvement
owing to the presentation of the results of the initial audit
at the monthly audit meeting. The overall improved result
at the 3 month review, 79%, is just acceptable, as all
patients in the study received some form of prophylaxis.
For studies of the benefits of one form of prophylaxis over
another, the administration rate would have to be further
improved, preferably approaching 100%. A greater
number of patients would need to be included in such a
trial. The purpose of this study was not to demonstrate
that one prophylactic method is better than another.
This study has demonstrated that established protocols

are of little value unless audited and that completion of the
audit cycle is essential. Trials claiming benefit of a
particular prophylactic method must include evidence
that administration has actually occurred.

The authors thank Amanda Farrin, Medical Statistician, for her
advice and assistance with the statistics.
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