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Use graduated compression stockings postoperatively to
prevent deep vein thrombosis

Susan M Phillips,1 Martin Gallagher,2 Heather Buchan3

Improvements in clinicians’ use of
graduated compression stockings are
needed, supported by consistent policies in
hospitals and general practice

The clinical problem

The overall risk of deep vein thrombosis is higher than
20% after major surgery and higher than 40% in
patients having major orthopaedic surgery.1 The level
of risk for individual patients depends on their clinical
condition and the nature of the operation. Although a
deep vein thrombosis may be asymptomatic, it will
often give rise to long term morbidity, and there is
potential for pulmonary embolism and sudden death.
Graduated compression stockings are effective in
decreasing the risk of deep vein thrombosis, either
alone or in combination with pharmacological pro-
phylaxis in high risk patients. Both forms of prophy-
laxis are used suboptimally in clinical settings.2

Graduated compression stockings should be used
routinely for surgical inpatients.

The evidence for change

The most recent review of the evidence was commis-
sionedby theNational Institute forHealth andClinical
Excellence (NICE), which provides national guidance
for clinicians in England and Wales.1 This study
reviewed nine randomised controlled trials with 1344
participants identified in two previous systematic
reviews34 that comparedgraduatedcompressionstock-
ings with no prophylaxis and concluded that stockings
reduce the risk of deep vein thrombosis by 51%. There
were too few trials and too few cases reporting
pulmonary embolism to assess effects of stocking use
on this outcome. The NICE guideline recommends
that all patients admitted to hospital for surgery, except
those with peripheral arterial disease, should wear
graduated compression stockings from the time of
admission until they return to their usual level of
mobility.

The two previous reviews reached broadly similar
conclusions about the value of graduated compression
stockings.3 4 However, the NICE review recommends
thigh length stockings as superior to knee length,
whereas one of the other two reviews found insufficient
evidence to assess whether thigh length stockings are
more effective.3 Given the reported practical difficul-
ties of using thigh length stockings adequately in day to
day clinical practice, knee length stockings may be the
better option. More evidence about the comparative
effectiveness of knee and thigh length stockings is
required.
In surgical patients, both mechanical and pharma-

cological methods are commonly used (either alone or
in combination), but mechanical methods have an
advantage in that they are not associated with a risk of
bleeding.

Barriers to change

Interventions to improve the use of graduated com-
pression stockings face the same barriers to successful
implementation as do interventions directed at
improving thromboprophylaxis practice. A recent
systematic review identified several importantbarriers:
a variability in clinicians’ knowledge of risk assessment
and appropriate prophylaxis; a lack of belief in the
benefits of prophylaxis; and a lack of universal
acceptance that the evidence found in guidelines is
suitable or appropriate in all clinical situations.5 The
problem is often compounded by the lack of hospital
systems to support best practice, such as a lack of
agreement about when to use stockings, which patients
need them, who is responsible for ordering them,
where their use should be documented, when and how
they should be fitted, and by whom they should be
applied and checked.6 Variable policies and practice
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Methods

Analysis of findings from the threemost recent systematic

reviews of the evidence on the use of graduated

compression stockings for prophylaxis for deep vein

thrombosis in surgical patients.134
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between and within surgical units and hospitals leave
staff confused and patients vulnerable.
Patient education about the benefits of stockings is

highly variable and results in inconsistent wear.7

Patients often complain that stockings are painful,
hot, itchy, anduncomfortable, particularly thigh length
stockings, and compliance studies have found that they
are often not reapplied after bathing or walking.6 8

How should we change our practice?

To improve use of prophylaxis against venous
thromboembolism requires clinical leadership,
improved knowledge by clinicians of risk assessment
and prescribing, and a supportive system that removes
some of the individual barriers that currently result in
suboptimal practices.5 Hospital policies on thrombo-
prophylaxis are an essential first step as they enable
senior clinicians to consider the evidence, reach
agreement on best practice in their facility, and support
all staff in their practice. Policies should also clarify
which staff are responsible for assessing patient risk, as
well as initiating, maintaining, and documenting the
proper use of thromboprophylaxis measures, includ-
ing use of stockings.5 9

The evidence suggests that, although improving
clinicians’ knowledge of venous thromboembolism
risk assessment and prophylaxis through education
strategies is important, this is not particularly effective
without the additional step of actively reminding
clinicians to assess for risk and simplifying the
prescriptionprocess, suchas througha computerbased
system.5 A paper based reminder system with active
monitoring of adherence may be equally effective.9

All patients having surgery need to be educated
about the risk of deep vein thrombosis, preferably by
their doctor and preadmission nurse, and need their
risk to be assessed by their admitting doctor and have
their prophylaxis needs (or contraindications) docu-
mented in a highly visible and agreed location, such as
the patient’s medication chart. Once the need for
stockings has been documented, trained nursing
staff can measure and fit patients with appropriately
sized stockings at the time of admission. Patients who
are at highest risk of deep vein thrombosis should
receive both graduated compression stockings and

pharmacological forms of prophylaxis.1 Nursing staff
need to educate patients in proper fitting and checking
of their skin on a daily basis and provide them on
discharge with two pairs of stockings for home use.7

General practitioners need to be aware of the risk of
postoperative deep vein thrombosis and explain to
patients, or give them leaflets on, the need to wear
stockings or use other forms of thromboprophylaxis
after surgery. General practitioners should also be
provided with clear advice on the duration of use of
prophylaxis after discharge and encourage use until
patients are fully mobile.

Hospital processes (such as preadmission proce-
dures, admission and risk assessment arrangements,
staff education and orientation, patient records, pro-
duct availability, and purchasing practices) need to be
regularly audited to ensure that policies exist and are
being implemented.9 Use of graduated compression
stockings and other forms of thromboprophylaxis in
surgical patients should be reported as a hospital
quality measure and incorporated into accreditation
standards.
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Key points

Graduated compression stockings are effective in

reducing the risk of deep vein thrombosis in surgical

patients, either alone or in combination with

pharmacological prophylaxis in patients at higher risk

Theadvantageof stockings in surgical settings is that they

donot increase the riskofbleeding,but theyshouldnotbe

used in patients with peripheral arterial disease

All hospitals should have thromboprophylaxis policies

thatclarifywho is responsible forassessingandmanaging

the risk of deep vein thrombosis in admitted patients
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