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Debate continues as to how best protect our patients from
suffering a venous thrombo-embolic event (VTE) follow-
ing surgery. The risk following hip and knee arthroplasty is
known to be significant, and there is consensus that steps
should be taken to minimize this risk, but even here, there
is conflict as to what methods should be used. The problem
lies in deciding what type of VTE we trying to prevent and
proving which method is most effective. Undoubtebly,
below knee, deep vein thrombosis (DVT) carries a signif-
icant morbidity with regards to risk of post-thrombotic
syndrome (including leg ulcers), but most orthopaedic
studies concentrate on the prevention of pulmonary
embolus (PE) and fatal complications rather than the longer
term medical complications of DVT. Routine use of
chemical prophylaxis with unfractionated heparin (UFH),
low-molecular weight heparin (LMWH), factor Xa inhib-
itors and warfarin is widespread and has been shown to
significantly reduce the risk of death from PE following hip
and knee arthroplasty [13]. In addition to the economic cost
from the routine use of pharmaceutical thrombo-prophy-
laxis, there are also significant potential side effects rang-
ing from wound problems, increased infection rate and
bleeding. Heparin-induced thrombocytopenia syndrome
(HITS) is also a serious potential complication with an
absolute risk in orthopaedic surgery of 0.2 % for LMWH
and 2.6 % for UFH in a recent meta-analysis [6].
Mechanical methods may be effective in reducing VTE

J. D. F. Calder
The Chelsea and Westminster Hospital, 369 Fulham Road,
London SW10 9NH, UK

J. D. F. Calder (X))
The Fortius Clinic, 17 Fitzhardinge St, London W1H 6EX, UK
e-mail: james.calder@fortiusclinic.com

following hip and knee surgery, and they are also cost
effective and safe [16].

How about foot and ankle surgery? Much of the advice
has been extrapolated from data on hip and knee surgery,
and as a result (in this increasingly litigious society), many
surgeons routinely use chemical prophylaxis following
ankle fractures, hindfoot surgery and Achilles tendon rup-
tures. Some even advocate its use following forefoot sur-
gery. What is the evidence for this routine use, and what
are the potential risks?

Risk of VTE in foot and ankle surgery

Shibuya et al. [12] reported low VTE rates specific to foot
and ankle trauma from the National Data Trauma Bank.
They concluded that the incidence of DVT and PE was
0.28 and 0.21 %, respectively. They noted that obesity was
a significant risk factor with an odds ratio of 2.35 for DVT
and 3.06 for PE. Age and increased injury severity scores
had little effect on the incidence of VTE, and the authors
concluded that routine use of pharmacological thrombo-
prophylaxis is not necessary, but rather an individualized
approach should be taken with assessment of risk factors.
These patients were not screened for silent VTE, but Patil
et al. [9] investigated 100 patients with ankle fractures
treated in a cast. A colour duplex Doppler ultrasound
examination was performed on removal of the cast. 5
DVTs were discovered (all symptomatic), one involved the
femoral and another the popliteal vein. They concluded
that routine use of chemical thrombo-prophylaxis was not
indicated.

Jameson et al. [3] reported on complications following
foot and ankle surgery from the large English NHS data-
base. The respective incidence of DVT and PE was 0.12
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and 0.17 % following ankle fracture, 0.01 and 0.02 %
following first metatarsal osteotomy and 0.03 and 0.11 %
following hindfoot fusion. The incidence of PE following
1,633 total ankle replacements was 0.06 % with no DVTs
being reported. There would have inevitably been under-
reporting as none of these patients were routinely screened
for DVT, and asymptomatic VTE would have been missed.
However, the overall risk of significant DVT would indeed
appear low following foot and ankle surgery. This view-
point is supported by our recent review of 2,654 patients
where the incidence of VTE following all forms of foot and
ankle surgery was 0.42 % (27 patients were lost to follow-
up, and if these are included, the worst case scenario for
VTE was 1.43 %) [1].

Treatment of Achilles tendon injuries, however, stands
out as a major risk factor for VTE. Lapidus et al. [5]
reported the occurrence of DVT in more than 1/3 of patients
following surgical treatment of Achilles tendon rupture in
105 consecutive patients screened with duplex Doppler.
Nilsson-Helander [7] reported a similar rate in a prospective
ultrasound study of 100 patients after Achilles rupture.
Some of the patients in the Lapidus [11] study were inclu-
ded in a follow-up report 7 years after documentation of
their DVT and an incidence of mild post-thrombotic syn-
drome was found in 11 % and DVT recurrence in 2 %.
Healy reported a symptomatic VTE rate following Achilles
rupture as similar to that following hip arthroplasty with
DVT and PE rates of 4.8 and 1.4 %, respectively [2].
Countering this is a recent retrospective data base analysis
of 1,172 patients with Achilles tendon rupture where the
overall rates for DVT and PE were reported as 0.43 and
0.34 %, respectively [8]. Obesity, age and surgery did not
affect the incidence of VTE, and the authors concluded that
routine chemical thrombo-prophylaxis is not indicated.

Which chemical agents are the most effective in foot
and ankle surgery?

Lapidus et al. [4] performed a randomized, double-blind,
placebo-controlled study following ankle fractures investi-
gating the protective effect of Dalteparin in 272 patients.
Phlebography was performed on removal of the cast.
Although the incidence of VTE was high (21 % Dalteparin
and 28 % placebo), there was no significant difference
between the groups, and the majority of the DVTs were
distal and asymptomatic. They were unable to demonstrate
any protective effect when using Dalteparin following ankle
fractures. Despite the fact that DVT is common following
surgery for Achilles tendon rupture, in their randomized,
placebo-controlled study, Lapidus et al. [5] also failed to
demonstrate any significant reduction in the incidence of
DVT when using Dalteparin. There are also theoretical risks
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of using factor Xa inhibitors following Achilles rupture as
thrombin is a key component in the healing tendon, and
neutralized thrombin has been shown to half the strength of
tendon repair in animal models [14], whereas intermittent
use of low-molecular weight heparin does not appear to
effect tendon healing [15]. Griffiths et al. [1] failed to
demonstrate a reduction in rate of VTE with aspirin fol-
lowing foot and ankle surgery, and Pelet et al. [10] reported
that thrombo-prophylaxis did not affect the incidence of
VTE unless there were specific risk factors.

In summary, the incidence of symptomatic VTE fol-
lowing foot and ankle surgery is generally low (approxi-
mately 0.5 %), but the risk of complications when using
chemical prophylaxis is not insignificant (HITS may effect
0.2-2.6 % with LMWH and UFH) [6]. With this low rate
of VTE, many of the current studies are underpowered and
are unable to identify which groups are particularly at risk
and, more importantly, which method of chemoprophylaxis
is the most effective. Therefore, routine use of such agents
is questionable. Earlier mobilization regimens and the
routine use of mechanical measures may suffice and reduce
the risk of VTE to an acceptable level. However, an indi-
vidualized approach should be taken as those who are
obese, have a previous history of DVT or have an Achilles
tendon rupture probably are in a high risk category and
may require specific chemoprophylaxis. I am sure that the
debate will continue as the true risk—benefit of chemical
prophylaxis is probably blurred a little by pressure from the
pharmaceutical industry and lawyers!
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