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Prophylaxis of deep-vein thrombosis after lower extremity amputation.
Comparison of low molecular weight heparin with unfractionated heparin?

Profilaxia da trombose venosa profunda apds amputacdo de membros inferiores.
Comparacéo entre heparina de baixo peso molecular e heparina ndo fracionada.
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ABSTRACT

Purpose: To compare the efficacy and safety of a low molecular weight heparin (enoxaparin) with unfractionated heparin
(UH) in this prophylaxis. Methods: Seventy five patients (59 men and 16 women), undergoing major lower extremity
amputation (30 above-knee and 45 below-knee), were randomized to be treated with subcutaneous UH (5,000 1U t.i.d.) or
enoxaparin (40mg/day) during hospitalization. Prophylaxis was started 12 hours before surgery or, in emergency cases, in
the first postoperative day. Results: The two groups were comparable with regard to baseline characteristics. Evaluation
of DVT was performed by daily clinical examination and by duplex scanning before and 5 to 8 days after surgery. DVT was
documented in the operated limb in 9.75% in patients treated with enoxaparin and in 11.76% in patients treated with UH
(p=0.92) and there was one bilateral thrombosis in each group . Bleeding complications were not observed in both groups.
Conclusion: Enoxaparin and UH were both efficient and safe for the prophylaxis of DVT in patients submitted to lower
extremity amputation.
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RESUMO

Objetivo: Comparar a eficacia e seguranca da profilaxia com heparina de baixo peso molecular (enoxaparina) versus
heparina ndo fracionada (HNF). Métodos: Setentae cinco pacientes (59 homens e 16 mulheres ), submetidos a amputagao
maior dos membros inferiores (30 acima do joelho e 45 abaixo do joelho ), foram tratados ao acaso com HNF subcutanea
(5,000 IU -2x/dia ) ou enoxaparina subcutanea (40mg/dia) durante a hospitalizagao . A profilaxia teve inicio 12 horas antes
dacirurgia ou, em casos emergenciais , no primeiro dia de pos-operatério. Resultados: Os dois grupos de tratamento foram
comparaveis em termos de caracteristicas gerais . A avaliacdo da TVP foi feita por meio de exame clinico diério e pelo
mapeamento diplex antes e 5-8 dias ap6s a cirurgia . A TVP foi documentada no lado operado em 9,75% dos pacientes
tratados com enoxaparinae em 11,76% dos pacientes tratados com HNF (p=0,92) e houve um caso de TVP bilateral em
cada grupo . Sangramentos ndo foram verificados nos 2 grupos . Concluséo: A enoxaparina e HNF foram igualmente
eficientes e seguras para a profilaxia da TVP em pacientes submetidos a amputagédo de membros inferiores .
Descritores: Amputacdo. Trombose Venosa. Heparina de Baixo Peso Molecular. Prevencéo & Controle.

Introduction

Venous thromboembolism (VTE) is very common
among surgical patients. It causes significant lower-limb
morbidity and may lead to death in the form of massive
pulmonary embolism . Without prophylaxis, deep vein
thrombosis occurs in approximately 25% of patients
submitted to general surgery! , 51% of elective hip
replacements, 47 % of total knee replacements and 45% of
hip fractures 2. Limited data are available on the prevalence
of VTE after lower-limb amputations . In 87 patients
undergoing 96 major lower extremity amputations for
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ischemia, Barnes and Slaymarker® found no instance of
major leg vein thrombosis and only one episode of a small
non-fatal pulmonary embolus in a patient suffering trauma
to the amputation stump after discharge from the hospital.
Surveillance of DVT was carried out with Doppler
ultrasound in only 35 patients. Yeager et al*. documented
DVT in 12.5% of 72 patients submitted to lower-limb
amputation (one bilateral, four ipsilateral, and four
contralateral to amputation). Burke et al®. found evidence
of DVT in the thigh in four of the eight patients after a
below-knee amputation. In a previous study we found
38% of deep-vein thrombosis (DVT) in 50 consecutive
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patients after major amputation of lower extremity,
diagnosed by duplex scanning, being 26% occlusive and
12% partial® . The high frequencies reported would justify
the use of prophylaxis in this kind of patient. However, to
our knowledge, there have been no previous studies
involving thrombo-prophylaxis in amputees. So, the
objective of the present study was to prospectively compare
the efficacy and safety of alow molecular weight heparin
(enoxaparin) with unfractionated heparin (UH) in the
prophylaxis of deep-vein thrombosis after lower-limb
amputation.

Methods

The present study was a randomized clinical trial, open-
label, performed during one year, from 1995 to 1996, with
seventy five consecutive patients who agreed to participate
in it and signed the informed consent. Approval was given
by the Institutional Ethical Committee. The inclusion criteria
were: patients over 18 years, undergoing elective or
emergency lower-limb amputation for critical-limb ischemia
and signature of the informed consent. The exclusion
criteria were previous venous thrombo-embolism , refusal
to participate and patients with contra-indication for
anticoagulant prophylaxis. Fifty nine men and 16 women
with critical-limb ischemia and undergoing major lower-
extremity amputation (30 above-knee and 45 below-knee)
were randomized to be treated with subcutaneous UH (5,000
IU t.i.d.) or enoxaparin (40mg/day) during hospitalization.
The randomization process was serial numbered envelopes,
prepared by someone not involved with the study.
Prophylaxis was started 12 hours before surgery or, in
emergency cases, on the first postoperative day. Post
surgical management of amputation in our Hospital included
stump bandaging which were changed daily for inspection
of the stump and of the incision. Pain, discomfort, swelling

of legs and respiratory difficulties were observed every day.
Evaluation of DVT was performed by daily clinical
examination and by duplex scanning (DS) before and 5to 8
days after surgery. Diagnostic criteria were abnormal venous
flow and evidence of an intraluminal thrombi confirmed with
compressive ultrasonography. When inconclusive, the
duplex scanning was repeated before discharge. Patients
found to have a DVT were treated appropriately with
intravenous unfractionated heparin or subcutaneous low
molecular weight heparin and warfarin. Duplex scanning
was performed by two vascular ultrasonographists blinded
to the prophylactic treatment prescribed for the patients.
The calculated number of patients was sufficient for 90%
statistical power. The statistical difference between the 2
groups was calculated by the Fisher test, with 5%
significance level. The statistical software used was Epi-
Info version 6.04'.

Results

All patients agreed to sign the informed consent and
no one withdrew the consent . The age of the patients varied
from 18 to 86 years old. The two groups were comparable
with baseline characteristics (Table 1). No thrombophilic
state was investigated in these patients. Thirty-four patients
were randomized to UH and 41 to enoxaparin and 4 patients
developed DVT in each group (11.76% and 9.75%
respectively, p=0.92), one bilateral in each group. The level
of amputation did not influence the incidence. Among 30
patients with amputations at the thigh level, 5 developed
DVT, and among 45 patients with amputations below the
knee, 3had DVT . Sexalso did not influence the incidence
of DVT. There were 7 DVT in 59 male patients (11.8%) and 1
DVT among 16 female patients (6.2%) . No bleeding
complications were found in any group.

TABLE 1 - Frequency of DVT according to sex, amputation level and treatment groups

Characteristics Group n DVT % p
Sex Female 16 1 6.2
Male 59 7 118 0.85
Level of Thigh amputation 0 5 16.6
amputation Leg amputation 45 3 6.6 0.32
Prophylaxis UH Treatment A 4 117
treatment LMWH Treatment 41 4 9.7 0.92
Total of patients 16
Discussion use of Duplex ultrasound in only 35 of the 96 patients

Previous studies have reported varied results, with the
incidence of DVT ranging from 0% to 67% after lower-limb
amputation®5 8, The high incidence reported by Harper et
al.® may be attributed to the use of an indwelling catheter to
perform phlebography in all patients, which is itselfa known
risk factor for DVT. On the other hand, the low incidence
found by Barnes and Slaymaker® may be explained by the

enrolled in their study. In the study of Yeager et al*, about
14% of the patients were already receiving Coumadin which
might interfere with their results. In the study of Burke et
al.® the number of patients enrolled was small (n=8). Inour
previous study® , 50 consecutive patients were routinely
examined by Duplex scanning between the 5" and 7t
postoperative day. The ages of the patients varied from 29
to 89 years old, among which were enrolled 29 males and 21
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