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Issues and controversies 
in venous thromboembolism 

ABSTRACT 
This paper gives specific recommendat ions on a number of 
issues in venous thromboembol ism: how to evaluate 
idiopathic deep vein thrombosis (DVT); how to t reat calf 
vein thrombosis and upper-extremity DVT; how to use low-
molecular-weight heparin, vena cava filters, catheter-
directed thrombolyt ic therapy, and compression stockings; 
h o w long to cont inue ant icoagulat ion therapy; and how to 
manage recurrent DVT. 

KEY POINTS 
In younger patients, hypercoagulable disorders are found in 
4 8 % of cases of id iopathic venous thrombosis. 

Recent evidence indicates tha t calf vein thrombosis is more 
dangerous than previously though t and merits more 
aggressive management. 

Low-molecular-weight heparin has a role in both t reat ing 
and preventing DVT. 

Thrombolytic therapy has been documented to reduce the 
postthrombot ic compl icat ions of upper-extremity DVT. 

Patients wi th recurrent disease may need prolonged 
ant icoagulat ion therapy. 

ENOUS THROMBOEMBOLISM, w h i c h 
includes deep vein thrombosis and 

pulmonary embolism, is a c o m m o n disorder 
frequently encountered in the practice of 
medicine. 

A number of excellent reviews discuss dif-
ferent aspects of the disorder, including etiol-
ogy, diagnosis, and management . 1 - 4 Our goal 
is to discuss some issues not commonly 
addressed in these reviews and to provide rec-
ommendations regarding specific issues in 
thromboembolism: 

How should idiopathic D V T be eval-
uated? 
Does isolated calf vein thrombosis 
require anticoagulation? 
What are key treatment issues in 
upper-extremity D V T ? 
How should low-molecular-weight 
heparin be used? 
What is the role of thrombolytic ther-
apy as initial treatment of D V T ? 
W h e n should inferior vena cava 
filters be used? 
Are compression stockings under-
used? 
How long should the patient receive 
anticoagulation? 
What is the best diagnostic strategy 
for recurrent D V T ? 

H O W S H O U L D 
IDIOPATHIC DVT BE EVALUATED? 

A s described by Virchow in 1845, venous 
thromboembolism is best understood as an 
interaction between three variables: hyperco-
agulability, venous stasis, and vascular damage 
(FIGURE 1 ) . Most patients presenting with D V T 
have an identifiable cause. But in the minori-
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Factors that predispose patients to deep venous thrombosis: 
interactions between the elements of Virchow's triad 

Stasis 
Anesthesia 
Hospitalization 
Immobilization 
Congestive heart failure^ 
Myocardial infarction 
Cerebrovascular accident 
Shock 
Pregnancy 
Obesity 

Venous injury 
Surgery (orthopedic, gynecologic, cancer) 
Trauma 
Previous deep venous thrombosis 
Burn injury 
Fracture 

Hypercoagulability 
Inherited coagulopathy 
Acquired coagulopathy 
Pregnancy or parturition 
Hormonal therapy 
Malignancy 

FIGURE 1 

In screening 
for malignancy 
in idiopathic 
DVT, start with 
simple tests 

ty of patients in whom no such factor is obvi-
ous, how far should the physician go in look-
ing for an underlying condition such as a 
malignancy or a hypercoagulable disorder? 

Searching for ma l ignant disease 
Malignant disease causes some percentage of 
cases of DVT, but we do not know the exact 
number. Prandoni et al5 prospectively fol-
lowed 250 patients after screening them for 
malignancy after an episode of idiopathic 
DVT. At 2 years, a malignant disease had been 
diagnosed in 7.6%—and in 17.1% of patients 
with recurrent idiopathic DVT. Prins et al6 

reviewed 13 cohort studies and found that the 
incidence of occult malignancy in idiopathic 
D V T ranged from 0% to 38%, although many 
of these studies probably overestimated this 
association because they did not exclude 
patients with symptoms compatible with 
malignancy at the time of enrollment. 

Few studies have addressed ways to identi-
fy patients with D V T caused by occult malig-
nant disease,7-9 and there is no consensus on 
an appropriate or cost-effective screening 
method.9 '10 However, the standard history, 
physical examination, laboratory tests, and 
chest radiograph may be enough. Cornuz et al8 

examined data from 136 hospitalized patients 

with idiopathic DVT. Malignant diseases were 
diagnosed in 16 (12%) of the 136 patients 
during their hospital stay, and all 16 had one 
or more abnormal findings in their history, 
physical, laboratory tests, or chest radiograph. 
The probability of detecting a malignancy 
increased as the number of abnormal findings 
increased. 

Further testing with flexible sigmoid-
oscopy, mammography, cervical cytology 
screening, or chest radiography should be 
done as directed by abnormalities on the ini-
tial evaluation and in consensus with recom-
mended screening guidelines (TABLE 1 ) . 1 1 

Searching for a coagulopathy 
In younger patients, inherited or acquired 
hypercoagulable disorders account for up to 
48% of cases of idiopathic DVT, making them 
the most common cause (TABLE 2 ) . 1 2 Most 
hypercoagulable states become manifest under 
the influence of a prothrombotic stimulus 
such as surgery, trauma, pregnancy, or oral 
contraceptive use. In the general population, 
the most prevalent hypercoagulable disorder is 
activated protein C resistance, usually from a 
defect in the gene for factor V. 

Ridker et al13 found that, up to age 50, 
men with the factor V Leiden mutation had a 
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very low incidence of D V T and pulmonary 
embolism, no different than in persons with-
out the mutation. However, after age 50, the 
incidence increased with age. Persons older 
than age 70 had 7.83 events per 1,000 person-
years, compared with 1.86 in those younger 
than 50 years. 

When to search for a hypercoagulable 
state is similar to the issue of when to search 
for a malignant disease in acute idiopathic 
venous thrombosis. Ginsberg' identified the 
following situations in which a workup is indi-
cated: 

• Any idiopathic D V T associated with a 
family history of DVT 

• D V T in a patient younger than age 50 
• D V T in an unusual site, ie, other than 

an extremity 
• Massive venous thrombosis 
• Recurrent episodes of thrombosis. 
To this list we would add recurrent fetal 

loss. 

T A B L E 1 

Screening for cancer 
in idiopathic deep venous 
thrombosis 
Complete medical h is tory 

Past medical and surgical history 
Family history 
Complete review of systems 

Physical examina t ion 
Laboratory tests 

Complete blood count 
Basic chemistry 
Urinalysis 
Stool occult blood 
Prostate-specific antigen 

Consider 
Chest radiography 
Mammography 
Flexible sigmoidoscopy or colonoscopy 
Cervical cytology 

Evaluat ing idiopathic DVT: 
Recommendat ions 

• Evaluations for hypercoagulable disor-
ders must be individualized. 

• In patients over age 50, a limited 
search for malignancy or factor V Leiden 
mutation may be indicated. 

• In general, younger patients are more 
likely to have a disorder of thrombophilia. 

DOES ISOLATED CALF VEIN THROMBOSIS 
REQUIRE ANTICOAGULATION? 

In the past, physicians assumed that isolated 
calf vein thrombosis posed a limited clinical 
risk and, therefore, often undertreated it or 
did not treat it at all. Today, several lines of 
evidence indicate that calf vein thrombosis is 
more dangerous than previously thought and 
merits more aggressive management. 

Isolated calf vein thrombosis is a relative-
ly common presentation of DVT. Moreover, 
signs and symptoms are neither sensitive nor 
specific for the clinical diagnosis of DVT, in 
the calf or otherwise. In a study of asympto-
matic postoperative patients,14 the prevalence 
was 12%. In another study of patients with 
signs and symptoms suggestive of acute DVT, 
the prevalence was 5%.15 Therefore, consider-

T A B L E 2 

Inherited and acquired 
thrombophilias 
(hypercoagulable states) 
Factor V Leiden mutation 
Activated protein C resistance 
Protein C deficiency 
Protein S deficiency 
Antithrombin III deficiency 
Anticardiolipin antibody 
Lupus anticoagulant 
Heparin cofactor II deficiency 
Plasminogen deficiency 

ation must be given to making the diagnosis 
in appropriate patient populations. 

Calf vein thromboses propagate to proxi-
mal segments in 13% to 32% of cases,1 4 '1 6 - 1 9 

and those that propagate pose a greater risk of 
pulmonary embolism than do those that do 
not. No study has been able to identify risk 
factors or clinical signs predictive of propaga-
tion.",18, 20 

Calf vein thrombosis was the source of 
15% to 25% of fatal pulmonary emboli in 
autopsy studies,2 1 - 2 3 and the source of 5% to 

Calf vein 
thrombosis 
merits more 
aggressive 
treatment 
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Venography or 
venous duplex 
ultrasound is 
key to 
diagnosing 
recurrent DVT 

T A B L E 3 

Etiology of upper-extremity 
deep venous thrombosis 
Primary 

Paget-Schroetter syndrome 
(effort thrombosis) 

Idiopathic 

Secondary 
Venous catheters 
Pacemaker wires 
Extrinsic compression or obstruction 
Malignancy 
Traumatic injury 
Thrombophilic states 

35% of pulmonary emboli that caused respira-
tory symptoms in two other studies. 17-24 In yet 
another study,25 calf vein thrombosis was asso-
ciated with a 33% incidence of "silent" pul-
monary embolism. 

Isolated calf-vein thrombosis: 
Recommendat ions 

• Calf vein thrombosis should be treated 
with anticoagulant drugs to prevent propaga-
tion and possible embolization. 

• If anticoagulation is contraindicated, 
we recommend obtaining duplex ultrasound 
scans weekly for 2 to 3 weeks to monitor for 
proximal propagation. 

• If the thrombus propagates to a proxi-
mal segment and anticoagulation is not possi-
ble, then an inferior vena cava filter should be 
inserted. 

• WHAT ARE KEY TREATMENT ISSUES 
IN UPPER-EXTREMITY DVT? 

DVT in the upper extremities seems to be 
increasing in incidence. The increase may be 
real and due to greater use of indwelling vas-
cular catheters. On the other hand, physicians 
today may simply be more aware of this condi-
tion. 

The presenting signs and symptoms of 
upper-extremity D V T are like those of lower-
extremity DVT—pain, swelling, limb discol-
oration, decreased function, dilated collateral 
veins, and occasionally a hard, palpable, cord-
like vein. As in lower-extremity DVT, venog-

raphy is the gold standard for diagnosis. 
However, venous duplex and compression 
ultrasonography are noninvasive and very sen-
sitive and specific. 

Upper-extremity D V T is either primary 
(ie, has no identifiable cause) or secondary to 
another condition (TABLE 3 ) . 

Primary upper-extremity D V T , also 
known as Paget-Schroetter syndrome or effort 
thrombosis, is most common in young male 
athletes or laborers who must repeatedly 
abduct and extend their arms. It most com-
monly occurs in the dominant arm. It is often 
related to obstruction of the thoracic outlet 
and an underlying venous stricture. The 
obstruction may be due to compression from 
the first rib or an anomalous cervical rib, con-
genital fibrous bands, or compression from the 
anterior scalene muscle. 

Secondary upper-extremity D V T is most 
commonly due to intravenous devices such as 
indwelling catheters or pacemaker wires. 
However, it may occur with venous trauma, 
extrinsic compression from a tumor, or a 
hypercoagulable state. 

Complicat ions of upper -ex t remi ty DVT 
The complications of upper-extremity D V T 
are similar to those of lower extremity 
DVT—pulmonary embolism, postthrom-
botic syndrome, and venous gangrene 
(rare). 

Pulmonary embolism occurred in 9.4% 
of patients with upper-extremity D V T in one 
study,26 and in 36% in another study.27 

Clearly, the risk is significant, and deaths 
have been reported. Hingorani et al 2 8 found 
that after 6 months of follow-up, patients 
with upper-extremity D V T had a much high-
er rate of pulmonary embolism than did 
patients with lower-extremity D V T (17% vs 
8%). Moreover, pulmonary embolism due to 
upper-extremity D V T conferred a higher rate 
of death than did those due to lower-extrem-
ity D V T (48% vs 13%). 

In another study, Hingorani et al2 9 found 
that hospitalized patients with upper-extremi-
ty D V T had very high 1-month and 3-month 
mortality rates. The overall incidence of pul-
monary embolism was 7%, but the rate of 
postthrombotic complications was very low 
(2% to 4%). 
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Postthrombotic syndrome also varied 
widely in incidence in reported studies, from 
1.5% to 34%-26'27-29 The incidence may be 
higher in persons with effort-induced disease, 
in whom long-term sequelae are more likely to 
manifest. The incidence may also be lower in 
patients with upper-extremity D V T caused by 
a vascular catheter, because they generally do 
not have underlying venous strictures and 
chronic damage to the vein. 

Trea tment issues in upper -ext remi ty DVT 
T h e mainstays of treatment for upper-
extremity DVT have traditionally been to 
elevate the extremity, place the patient on 
bed rest, apply warm compresses, and give 
heparin. Today, thrombolytic therapy and 
vena cava filters also have a role, as they do 
in lower-extremity D V T (see discussion 
below). 

Thrombolytic therapy has been docu-
mented to reduce the postthrombotic compli-
cations of upper-extremity DVT. AbuRahma 
et al3 0 reported that 3 of 4 patients who 
received thrombolytic therapy experienced 
complete resolution, compared with 1 of 6 
patients who received a standard regimen of 
heparin and warfarin. 

In a series of 50 patients, Machleder3 1 

evaluated thrombolytic therapy, anticoagu-
lation, surgical intervention, and balloon 
angioplasty. After a mean of 3.1 years, 88% 
of patients had resumed their usual occupa-
tions and activities, and 80% were symp-
tom-free or had minimal residual symptoms. 
Results of thrombolytic therapy with uroki-
nase were significantly better than with 
streptokinase, heparin, warfarin, or no ther-
apy. Unfortunately, this study had no con-
trol group, and not all patients received the 
same therapies, making any comparison dif-
ficult. The investigator recommended treat-
ment aimed at relieving the thrombotic con-
dition, then focusing on the underlying 
mechanical abnormality responsible for the 
obstruction. 

Superior vena cava filters. Few studies 
have examined the use of S V C filters. Ascer 
et al3 2 described six patients who successful-
ly underwent S V C filter placement with no 
complications. However, complications can 
occur with SVC filters, as with I V C filters 

(see discussion below). For example, the fil-
ter can migrate into nearby cardiac struc-
tures, though this is rare. The filter can also 
occlude, in which case the patient usually 
has symptoms of acute or chronic S V C syn-
drome: facial and upper-extremity edema, 
hoarseness, and dilated collateral veins. S V C 
filter placement does not preclude venogra-
phy or transesophageal echocardiography or 
right-heart catheterization for hemodynamic 
monitoring. 

The indications for S V C filter placement 
are similar to those for inferior vena cava 
(IVC) filter placement: 

• If the patient cannot tolerate even a 
small pulmonary embolus 

• If anticoagulation is contraindicated 
• If anticoagulation therapy fails to pre-

vent embolization 
• If the patient suffers a major bleeding 

episode while undergoing anticoagula-
tion therapy. 

M a n a g i n g upper-extremity DVT: 
Recommendat ions 

• All patients with upper-extremity 
DVT, regardless of the etiology, should receive 
anticoagulation therapy if they have no con-
traindication to it. 

• If anticoagulation is contraindicated, 
consider S V C filter placement to prevent pul-
monary embolism. 

• Primary upper-extremity D V T 
requires catheter-directed thrombolysis (if 
no contraindications exist), followed by 
anticoagulation for 1 to 3 months, resection 
of the first rib to relieve thoracic outlet 
obstruction, and, possibly, percutaneous bal-
loon angioplasty if a residual venous stric-
ture is present. 

S e c o n d a r y upper-extremity D V T 
requires treatment based on the underlying 
disorder, with the following considera-
tions: 

• If an indwelling catheter is present 
and still needed, begin with thrombolysis via 
the existing catheter, followed by anticoagu-
lation for as long as the catheter remains in 
place. 

• If the indwelling catheter is no longer 
necessary, remove it and give anticoagulation 
therapy for 3 months. 

Acute Paget-
Schroetter 
syndrome 
requires 
thrombolysis 
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Low-
molecular-
weight heparin 
is as safe and 
effective as 
regular 
heparin 

• HOW SHOULD LOW-MOLECULAR-WEIGHT 
HEPARIN BE USED? 

Formulations of low-molecular-weight 
heparin are relatively new in the United 
States. Currently, they are most commonly 
used for preventing venous thromboem-
bolism, but there is increasing evidence that 
they are safe and effective for treating D V T 
as well. 

Low-molecular-weight heparin has sev-
eral advantages in D V T treatment. Most for-
mulations can be given once or twice daily 
by subcutaneous injection. Doses are fixed 
and based on the patient's weight; therefore, 
the partial thromboplastin time and heparin 
levels do not need to be monitored during 
therapy. In addition, patients can learn to 
give themselves the injections at home, 
thereby shortening the hospital stay or 
avoiding it entirely. 

Low-molecu lar -we ight hepar in 
as initial t r e a t m e n t of acute DVT 
In a 1995 meta-analysis, Lensing et al33 calcu-
lated that patients with acute D V T who 
received low-molecular-weight heparin as ini-
tial treatment had 53% fewer thromboembol-
ic complications, 68% fewer major hemor-
rhagic complications, and 47% fewer deaths 
than did patients who received standard 
heparin. Not all of the differences achieved 
statistical significance in every study, but each 
study showed similar trends. 

Low-molecu lar -we ight hepar in 
in outpa t ien t t r e a t m e n t 
More recently, four s t u d i e s 3 4 - 3 7 evaluated the 
use of low-molecular-weight heparin in outpa-
tients and in patients with pulmonary 
embolism. None of the four studies demon-
strated a statistically significant difference in 
the rates of recurrence or major bleeding 
episodes. However, the two studies of outpa-
tient t r e a t m e n t 3 4 , 3 5 showed a trend towards 
fewer days in the hospital for patients receiv-
ing low-molecular-weight heparin. The poten-
tial cost-saving is substantial in patients with 
D V T who are not candidates for thrombolysis. 
U S Food and Drug Administration approval 
for low-molecular-weight heparin therapy for 
D V T is pending. 

Outpa t ien t therapy w i t h low-molecular -
w e i g h t heparin: Recommendat ions 

• Consider outpatient therapy in 
patients with a low clot burden who do not 
meet the criteria for thrombolytic therapy, 
patients without evidence of pulmonary 
embolism, patients without risk factors for 
bleeding complications of anticoagulation, 
and compliant patients most likely to safely 
self-administer low-molecular-weight heparin 
injections. 

• Begin therapy with enoxaparin 1 
mg/kg injected suhcutaneously every 12 hours. 

• Start warfarin by mouth on the first 
day of therapy. 

• Overlap low-molecular-weight heparin 
and warfarin for 4 to 5 days. Then, when the 
international normalized ratio is in the thera-
peutic range, discontinue low-molecular-
weight heparin and continue the warfarin for 
the duration of therapy. 

• WHAT IS THE ROLE 
OF THROMBOLYTIC THERAPY 
AS INITIAL TREATMENT OF DVT? 

Heparin prevents clot formation but does not 
dissolve the existing thrombus. For this rea-
son, physicians are turning to another option 
for initial treatment of DVT: thrombolytic 
drugs. However, thrombolytic therapy may be 
indicated only in yery limited instances, and 
there are considerable risks associated with its 
use. 

When considering the use of thrombolyt-
ic therapy, several factors must be taken into 
account. First, thrombolytic therapy produces 
a systemic fibrinolytic state and a significant 
potential for bleeding complications. 
Therefore, many patients will not be candi-
dates for this therapy, TABLE 4 lists absolute and 
relative contraindications to thrombolytic 
therapy. Second, Bjarnason et al3 8 demon-
strated that 66% to 100% of thrombi less than 
28 days old could be successfully lysed, com-
pared with only 33% of thrombi present for 
more than 4 weeks. Therefore, the duration of 
symptoms and chronicity of the thrombus 
must be considered. 

Thrombolytic therapy is best done via a 
catheter-directed approach as opposed to a 
peripheral infusion. To achieve this, a multi-
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pie side-port catheter is placed with the assis-
tance of a cardiologist or interventional radi-
ologist, in the interventional angiography 
suite. Thus, the lytic agent, most commonly 
urokinase, is infused directly into the clot, 
resulting in higher local levels of the throm-
bolytic agent and, in theory, more rapid reso-
lution of the thrombus with fewer bleeding 
complications than with peripheral infusion. 
In addition, with venous access in place, fol-
low-up venography is easy. The thrombolytic 
infusion is continued until dissolution of the 
thrombus is obtained. If, on repeat venogra-
phy, there is no change in the thrombus after 
48 hours of therapy, it is unlikely that further 
lytic therapy will be successful. 

S h o r t - t e r m results 
Semha and Dake3 9 treated 21 patients in 
this manner and obtained technical and 
clinical success in 18 (72%) of 25 treated 
limbs without any major bleeding complica-
tions or clinically evident pulmonary 
embolism. 

Bjarnason et al39 reported an overall suc-
cess rate of 79% (86% success in iliac veins 
and 63% success in femoral veins) over a 5-
year period. Successful therapy was defined as 
complete thrombolysis with restoration of 
normal flow and less than 30% residual lumi-
nal narrowing, or as partial thrombolysis in 
which the remaining segments of narrowing 
or occlusion were amenable to restoration of 
normal flow by angioplasty, stent placement, 
or surgical bypass. In this series, 6 patients suf-
fered major complications (eg, bleeding 
requiring a transfusion, pulmonary embolus), 
and 13 patients experienced minor complica-
tions (bleeding not requiring transfusion, 
stent dislodgement, or IVC filter dislodge-
ment). 

Long- te rm results: 
Prevent ing post thrombot ic syndrome 
The goals of thrombolysis in D V T are to 
preserve venous valve function, alleviate 
the venous thrombotic obstruction, and 
reduce venous hypertension. These goals 
are aimed at reducing the acute symptoms 
of D V T and preventing the postthrombotic 
syndrome. 

T h e postthrombotic syndrome includes 

T A B L E 4 

Contraindications 
to thrombolysis 
Absolute 

Active internal bleeding 
Known bleeding disorder 
Intracranial disease 

(cancer, aneurysm, or arterial-venous 
malformation) 

Recent stroke (within 2 months) 
Intracranial or intraspinal surgery 
Previous allergic reaction to thrombolytics 

Relative 
Recent major surgery (within 1 month) 
Recent major trauma 
Prolonged cardiopulmonary resuscitation 
Recent gastrointestinal or urologie bleeding 
Pregnancy or postpartum state 
Uncontrolled hypertension 
Age > 75 years 
Bacterial endocarditis 
Diabetic hemorrhagic retinopathy 

chronic edema, persistent and debilitating 
pain, venous hypertension, venous ulcera-
tion, and venous claudication, sometimes 
manifesting as brawny edema, hyperpig-
mentation, medial malleolar ulceration, 
varicose vein formation, cellulitis, and sta-
sis dermatitis. It occurs as a consequence of 
persistent venous obstruction or reflux due 
to valvular insufficiency. Recent stud-
i e s 4 0 , 4 1 estimate its incidence at 29% to 
41% several years after the initial throm-
botic event. The syndrome imposes consid-
erable costs from the treatment of compli-
cations such as venous ulceration and cel-
lulitis, 4 2 and from the morbidity of the dis-
ease as it affects daily activities, employ-
ment, and lifestyle.4 3 

In one study, Arnesen et aH4 reevaluated 
35 patients previously randomized to receive 
heparin or peripherally infused thrombolytic 
agents. He found that 76.5% of the patients 
who received thrombolytic therapy had clini-
cally normal extremities, compared with only 
33.3% of those treated with heparin. In addi-
tion, fewer persons had moderate changes of 
venous insufficiency (23.5% vs 50%) or seri-
ous symptoms such as ulceration (0% vs 
16.7%). 

Thrombolysis 
may be less 
effective for 
chronic DVT 
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Treat a first 
episode of 
DVT for 3 to 6 
months 

Thrombolyt ic therapy: 
Recommendat ions 
If no contraindications exist, consider 
catheter-directed thrombolytic therapy in 
patients with: 

• Iliofemoral venous thrombosis 
• Symptomatic D V T despite anticoagu-

lation 
• Phlegmasia cerulea dolens 
• Phlegmasia alba dolens 
• Axillary-subclavian vein thrombosis. 

• WHEN SHOULD INFERIOR VENA CAVA 
FILTERS BE USED? 

Despite the widespread use of IVC filters, few 
studies have evaluated their safety and effica-
cy. In 1992, Becker et aH5 reviewed the pub-
lished literature on IVC filters—24 case 
series. The most common reason for filter 
placement, cited in 59% of cases, was a con-
traindication to anticoagulation or a compli-
cation from anticoagulation. Other reasons 
included failure of anticoagulation or prophy-
laxis against pulmonary embolism in patients 
with underlying cardiac or pulmonary disease 
in whom pulmonary embolism would be poor-
ly tolerated. 

A recent study by Decousus et al4 6 inves-
tigated the ability of IVC filters to prevent 
pulmonary embolism in anticoagulated 
patients considered to be at high risk for pul-
monary embolism. At 12 weeks they found a 
statistically significant reduction in the 
number of symptomatic and asymptomatic 
pulmonary embolisms. However, the differ-
ence was no longer significant at 2 years. Of 
note: significantly more patients with filters 
experienced recurrent D V T than did 
patients without filters: 20.8% vs 11.6%. 
This experience led the authors to recom-
mend continued anticoagulation in patients 
without contraindications, even after filter 
placement. 

IVC filters can cause many complica-
tions: technical difficulties during place-
ment, insertion-site DVT, filter migration, 
erosion of the filter into the IVC wall, I V C 
obstruction, and lower extremity venous 
insufficiency.45 With this in mind, IVC fil-
ters should be used judiciously and only in 
patients with clear indications. 

IVC f i l ters: 
Recommendat ions 

• I V C filters should be reserved for 
patients in whom anticoagulation is con-
traindicated, complicated, or previously inef-
fective, or patients with significant cardiopul-
monary disease in whom a small pulmonary 
embolus may not be tolerated. 

• After filter placement, continued anti-
coagulation is prudent, when possible. 

• ARE COMPRESSION 
STOCKINGS UNDERUSED? 

Compression stockings prevent or minimize 
postthrombotic sequelae in patients with 
DVT. Yet they are underused. 

Recently, Brandjes et al47 followed 194 
D V T patients for a median 76 months. 
Compared with controls, patients using cus-
tom-fitted graduated compression stockings 
had 50% fewer postthrombotic complications. 

Given the potential morbidity from post-
thrombotic complications, this simple, nonin-
vasive intervention should be further studied 
and universally applied. 

Compression stockings: 
Recommendat ions 

• Prescribe compression stockings, to be 
worn continuously beginning 2 weeks after 
the onset of thrombosis. 

• Advise patients to wear the stockings 
for at least 1 year following the thrombotic 
event. 

• HOW LONG SHOULD THE PATIENT 
RECEIVE ANTICOAGULATION? 

Currently, the standard therapy for throm-
boembolic disease consists of intravenous 
heparin followed by warfarin. But whether to 
treat, how to treat, and how long to treat can 
be debated in many of the situations addressed 
above, and in all instances the risk of hemor-
rhage must be weighed against the possible 
benefit of treatment. 

W h e n is shorter or longer 
an t icoagu la t ion appropr ia te? 
There is no consensus on optimal duration of 
anticoagulation after a D V T episode. 
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D V T is often associated with an acute 
stimulus of limited duration, such as surgery, 
immobility, or trauma. In these cases, some 
experts suggest that therapy should continue 
until the stimulus resolves, but not longer. In 
addition, some researchers have documented 
the risk of DVT recurrence or proximal prop-
agation to be greatest early in treatment.16-20 

Therefore, short-term therapy is usually 
acceptable in patients with time-limited risk 
factors or isolated calf vein thrombosis. In an 
uncomplicated DVT, 3 to 6 months of antico-
agulation is generally indicated. 

Two recent s t u d i e s 4 8 . 4 9 compared therapy 
lasting 4 or 6 weeks vs therapy lasting 3 or 6 
months after a first episode of D V T In both 
studies, D V T recurred significantly less often 
with longer therapy. Of interest, in an ad hoc 
subgroup analysis of one of the s t u d i e s , 4 8 fewer 
treatment failures and fewer recurrences 
occurred in postoperative patients than 
among medical patients; postoperative 
patients fared equally well with shorter or 
longer treatment, but medical patients fared 
better with longer treatment. In a subgroup 
analysis of the other study,49 patients with per-
manent risk factors had a 24% recurrence rate 
with 6 weeks of therapy vs a 12% recurrence 
rate when treated for 6 months. 

While somewhat out of context with 
these studies, a risk-factor analysis may be 
warranted in individual patients, to determine 
their risk of recurrent or ongoing venous 
thrombosis. Patients with malignant disease 
or a hypercoagulable state may need long-
term therapy—at least a year, and possibly 
lifelong. Patients with recurrent D V T may 
also need prolonged or indefinite therapy. A 
definitive study to clarify this issue is needed. 

Minimizing the risk of hemorrhage. 
Recently, Schulman et a l 5 0 found that 
patients who received warfarin indefinitely 
after a recurrent episode of D V T had a sig-
nificantly lower incidence of further recur-
rent events than did similar patients who 
received warfarin for only 6 months: 2.6% vs 
20.7%. However, the group treated indefi-
nitely had a higher incidence of major hem-
orrhage: 8.6% vs 2.7%. While this trend did 
not reach statistical significance, it should 
alert the clinician to the possibility of this 
complication. 

Several factors increase the risk of hemor-
rhage during anticoagulation therapy51-52: 
serious comorbid illness, progressive liver dys-
function, initial anticoagulation with heparin, 
and a prolonged prothrombin time or partial 
thromboplastin time. 

H o w long to t reat : 
Recommendat ions 

• For a first episode of primary D V T 
(including calf vein thrombosis), give war-
farin for 3 to 6 months, depending on the risk 
factors present. 

• A second episode of D V T should be 
treated for a minimum of 1 year. 

• Patients with three or more episodes 
should be treated indefinitely. 

• D V T in a patient with ongoing risk 
factors (ie, uncontrolled malignancy or a 
hypercoagulable state) should be treated 
indefinitely. 

• In all cases, the risks of anticoagulation 
must be weighed against the benefits 
obtained. 

• WHAT IS THE BEST DIAGNOSTIC 
STRATEGY FOR RECURRENT DVT? 

D V T often recurs. Two recent studies20-40 

found a cumulative incidence of recurrence of 
up to 30% at 8 years after the initial event. 
Recurrent episodes were more common in 
patients with ongoing risk factors such as 
malignancy or a hypercoagulable state, and 
less common in patients with a temporary risk 
factor such as surgery or immobilization.40 

Limitat ions of current diagnostic 
techniques 
Unfortunately, recurrent D V T is difficult to 
diagnose. Of the available techniques, each 
has its risks, benefits, and pitfalls.53 

Symptoms and physical findings are as 
unreliable in a recurrent episode as they are in 
a first episode. 

Duplex ultrasonography is the test most 
often used in diagnosing recunent DVT, as it is 
for primary DVT. The sensitivity depends some-
what on the experience of the examiner. 
Criteria for the diagnosis of recurrent D V T are: 

• A thrombus in a segment of vein that 
was previously clear, or 

Lack of 
physical signs 
does not 
reliably 
exclude DVT 
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• Enlargement of a thrombus by more 
than 2 mm,5 4 or 

• A change in the echogenicity of the 
existing thrombus.18 

Venography can establish the diagnosis by 
showing a new, acute venous filling defect. 

Impedance plethysmography and 1-125 
fibrinogen scanning are rarely used. 

Recurrent DVT: 
Recommendat ions 

• Because symptoms are unreliable, 
recurrences need to be documented by venous 
duplex ultrasonography or venography. 

• Patients with recurrent disease may 
need prolonged or indefinite anticoagulation 
therapy. • 
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