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Clinical guidelines

The management of anticoagulation in
patients with prosthetic heart valves
undergoing non-cardiac operations

Walter J Busuttil, Brian M Fabri

Summary
Prosthetic valve thrombogenicity
and bleeding complications as-
sociated with life-long antico-
agulation are constant potential
causes of morbidity and mor-
tality following prosthetic valve
implantation. The conflict
between over- and under-anti-
coagulation is even more of a
problem when other surgical
interventions are required. Very
few clinical trials have addressed
this issue. We propose some
guidelines based on the concept of
risk-adjusted intensity of anti-
coagulation but stress the need
for caution with intepretation of
these recommendations.
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Thrombosis, embolism, and bleeding remain the most important late complica-
tions after heart valve replacement.' If such patients need to undergo other
surgical interventions the management oftheir anticoagulation is complicated by
the conflict between over- and under-anticoagulation in relation to the prosthetic
valve(s) and the proposed intervention. Unfortunately there is a paucity of data
addressing this issue2'3 and therefore most ofthe views regarding the best form of
management are not based on clinical trials but rather on traditional and
arbitrary practices.4
There are several reasons why trials have not been carried out more

extensively. Firstly, it is fair to say that, in general, clinicians often hold pre-set
views as to the best form ofmanagement of a clinical problem even if there is no
scientific proof of this being the optimal method. This certainly applies to the
management of anticoagulation where varying attitudes are often based on
previous clinical experiences not backed by accurate scientific data. Secondly,
the risk factors for thromboembolic complications are numerous and varied and
therefore a homogenous study population is very difficult to set up. Finally, the
number ofthromboembolic and/or bleeding events is usually small and therefore
large scale multicentre studies would be required to address this issue.

Because of this lack of scientific data these guidelines can only be put forward
in cautious terms. They are based on a review of the literature. However, it must
be stressed that they can only be considered as recommendations because they
are heavily biased by clinicians' views and experiences.

Risk factors for thrombosis and embolism

Multiple factors contribute to the pathogenesis of thrombosis and embolism.
They can be interpreted through the classical hypothesis of Virchow's triad (box
1) and can also be broadly classified into risk factors associated with the patient
(box 2)5.6 and risk factors associated with the valve prosthesis (box 3). In addition,
complications of valve thrombosis and systemic embolisation following the
implantation of artificial heart valves are related to the type and design as well as
location of the prosthesis.

Valve prostheses

Valve prostheses can be broadly classified into mechanical and bioprosthetic
valves (box 4). Mechanical valves are more thrombogenic than biological valves.
The newer second generation valves are in tum less thrombogenic than the older
mechanical valves. The site of implantation of the prosthesis is also important in
determining thrombogenicity. Thus, replacement valves in the mitral position
are associated with a higher incidence of embolism than those in the aortic
position.'
The European Society of Cardiology has recently published guidelines for the

prevention of thromboembolic events in valvular heart disease.4 Long-term
anticoagulation is recommended in all patients with mechanical valve
replacements and in all patients with valvular heart disease who are in chronic or
paroxysmal atrial fibrillation. In patients with an aortic bioprosthesis who are in
sinus rhythm, once the sewing ring is endothelialised at around three months and
in the absence of a previous history of emboli or rhythm disturbances, long term
anticoagulation is unnecessary. In the mitral position, however, long-term
anticoagulation should be considered in cases with a persistently large left atrium
(> 50 mm), persistent heart failure or marked cardiomegaly. Long-term
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Virchow's triad

* changes in the vessel wall (or
surface of the valve)

* changes in the local pattern of blood
flow

* changes in the constituents ofblood

Box 1

Risk factors associated with
the patient

* age
* atrial fibrillation
* enlarged left atrium
* heart failure
* previous history of embolisation
* increased coagulability ofthe blood

hyperlipidaemia
cigarette smoking
hypertension
diabetes
drugs, eg, oral contraceptives
malignant disease
nephrotic syndrome

Box 2

Risk factors associated with
the prosthesis

* type: mechanical valves
* design: first generation mechanical

valves
* location: mitral position

Box 3

Prosthetic heart valves

Biological valves
* pericardial
* porcine
* homografts
Mechanical valves
* 1st generation

ball cage: Starr-Edwards
tilting disc: Bjork Shiley

Omniscience
* 2nd generation

tilting disc: Medtronic
Monostrut

bileaflet: St Jude Medical
Carbomedics

Box 4

thrombogenic risk

I
risk-adjusted anticoagulation

I
haemorrhagic risk

Box 5

anticoagulation is also necessary in those with a history of systemic emboli, left
atrial thrombus at surgery, and in those in whom atrial fibrillation re-occurs.

Intensity of anticoagulation

Because of the large number of factors affecting thrombogenicity Butchart et a18
have proposed the concept of risk-adjusted intensity of anticoagulation (box 5).
Since the likelihood of bleeding complications increases with a higher target
range of anticoagulation, attempts have been made to identify the optimum level
of anticoagulation. Recent studies9-"3 have shown that, with certain valve types,
reducing the intensity of anticoagulation has reduced haemorrhagic complica-
tions without an increase in the incidence of thromboembolism.
The European Society of Cardiology4 has recently recommended target ranges

of anticoagulation for various prostheses (box 6). Adjustments to these recom-
mendations may be required in relation to patient-related embolic risk factors.

Guidelines

Although thrombosis and embolism can occur even during optimal levels of
anticoagulation, there is no doubt that reducing the level of anticoagulation
below an acceptable level will lead to an increase in thrombotic and embolic
problems." Valve thrombosis is a potentially fatal complication and great care
must be taken before recommending that anticoagulation be reduced. We
therefore propose that Butchart's concept of risk-adjusted anticoagulation be
extended to the management of anticoagulation during non-cardiac surgery
(figure 2). Risk-adjusted management needs to take two factors into considera-
tion:

1 The patient and valve thrombogenicity, ie, the thrombogenic risk. The
importance of valve type, valve site, previous history of embolism, presence
of atrial fibrillation, large left atrium, etc, have already been discussed.
Obviously the degree of reduction of anticoagulation for surgery should be
related to the risk of thrombotic and embolic phenomena.

2 The operation and the risks of bleeding, ie, the haemorrhagic risk. Careful
haemostasis by experienced surgeons will allow most operations to be carried
out safely with an acceptable level of anticoagulation.

In patients in whom the thrombotic risk is extremely high we suggest that
anticoagulation is not stopped. Oral anticoagulation should be converted to
intravenous anticoagulation with a heparin infusion. There are several advan-
tages to this. Heparin has a much shorter half-life than warfarin and therefore
fine adjustment of anticoagulation levels is easier. Reversal of heparin using
protamine in case of a surgical catastrophe is also much easier. In the case of
patients who have a very high haemorrhagic risk the intravenous administration
of heparin can be stopped three hours before the start of surgery and then
restarted as soon as haemostasis is secured.

In patients with a low haemorrhagic risk we would suggest that as long as the
levels of anticoagulation are within the guidelines recommended, surgery can be
carried out safely without exposing the patient to thrombotic complications. We
propose that, in these patients, oral anticoagulation should be continued during
the pre- and post-operative period.

In patients who have a low thrombogenic valve implanted and in whom
thrombogenic risks are low, it has been shown by some studies"'4 that it is
possible to stop anticoagulation completely for several days pre- and post-
operatively without incurring excessive risk of thrombosis and embolism.
Unfortunately, these studies have only analysed comparatively small numbers of
patients. It is our opinion that the serious risks associated with stopping
anticoagulation far outweigh the reduced risks of bleeding complications and
doing so would be exposing the patient to a totally unnecessary risk of death.

In patients with a high thrombogenic risk the following plan of action is
proposed. The patient should be admitted two days pre-operatively, having been
asked to stop warfarin three days pre-operatively. This is based on the half-life of
warfarin which varies from 18-36 hours.'5 Heparinisation is started using a
continuous infusion aiming to maintain an anticoagulation level in the
therapeutic range (an activated partial thromboplastin time (APPT) of 60-80 s).
Frequent APPT estimates (six hourly) are necessary to achieve satisfactory levels
of anticoagulation. In patients with a higher haemorrhagic risk the heparin
should be stopped three hours before the start of the operation while in patients
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Target ranges for
anticoagulation

* first generation mechanical valves
(Starr-Edwards, Bjork-Shiley
Standard, Omniscience):
INR: 3.0-4.5

* second generation bileaflet valves
(St Jude, Carbomedics) and tilting
disc valves (Medtronic,
Monostrut):
mitral position INR: 3.0
aortic position INR: 2.5

Box 6

asse ha.morrhaglc risk
- type of operation
- surgical expertise
- current INR level

lwriskhihrs
continue oralhihrs
anticoagulants assess thrombogenle

risk
previous history

valve type and site
other factors

low risk high risk
changeto iv change to iv

anticoagulation anticoagulation
stop anticoagulation Stop anticoagulation

fewure houre2preo necessary

Figure 2

in whom the haemorrhagic risk is assessed to be low anticoagulation should not
be stopped at all. Heparinisation is restarted per-operatively as soon as the risks
of major haemorrhage have been overcome and only stopped once the levels of
oral anticoagulation have returned into the recommended therapeutic range.
We emphasise that these recommendations are indeed just guidelines that can

and should be modified depending on the balance between thrombogenic and
haemorrhage risks.
We would further recommend that:

* patients with prosthetic heart values are in the majority of cases unsuitable for
day case surgery

* the surgery should be carried out by experienced surgeons since the need for
reducing anticoagulation and the haemorrhagic risks are obviously related to
technical ability

* limited access procedures in patients who are anticoagulated are not to be
recommended

* the availability ofblood product volume replacement for these patients should
be ensured

* in cases of emergency operations fresh frozen plasma is effective in neutralis-
ing oral anticoagulation but we suggest that intravenous anticoagulation
should be started as soon as it is safe to do so.

Unfortunately these recommendations are not based on scientific clinical trials
but rather on individual convictions and beliefs. These tentative recommenda-
tions and cautious terminology stress the need for trials in order to outline the
optimal method(s) of management.
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