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Case Objectives

Appreciate that errors are common in the management of venous thromboembolism disease.

Describe patients with venous thromboembolism in whom anticoagulation may not be necessary.

State key principles in the treatment of venous thromboembolism.

Describe the appropriate evaluation for thrombophilia and cancer in patients with venous

thromboembolism.

Recognize CT pulmonary angiography may lead to overtreatment of subsegmental pulmonary

emboli.

The Case

A 65-year-old woman underwent an elective hysterectomy and had a complicated postoperative course,

including excessive bleeding during the procedure. She was given multiple blood products and developed

acute respiratory distress syndrome (ARDS) and respiratory failure requiring mechanical ventilation. She

spiked a fever, and her temperature remained elevated through her sixth day in the intensive care unit

(ICU). An extensive evaluation for infection failed to reveal a source.

On rounds, the team decided to order whole-leg Doppler ultrasounds of both lower extremities looking for a

deep venous thrombosis (DVT) as a cause of the fevers. That afternoon, the intern checked the results and

noted the first line of the final result stated "Positive. Thrombosis of right lower extremity." Because she was

trying to sign out at the end of the day, she did not read the entire report. No other provider reviewed the

official results.

The next day on rounds, the intern reported to the rest of the ICU team that the ultrasound was positive for

a DVT. Because of the patient's life-threatening postoperative bleeding, the team agreed the patient was

not a candidate for anticoagulation (the usual treatment for DVT). Instead, they ordered an inferior vena

cava (IVC) filter in the hopes that it would prevent a pulmonary embolism (PE). She tolerated the

placement of the filter without complication.
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The next week, a new team started in the ICU. They were reviewing the plan of care and discussed the

reason for the IVC filter (an unusual intervention given recent studies questioning its overall benefit). The

senior resident reviewed all of the radiology records and read the original ultrasound report, which did state

there was a thrombosis in the right lower extremity, but went on to describe it as being localized to the

great saphenous vein. This particular vein is considered a superficial vein, meaning that a clot in it carries

very low risk for PE and should not have been treated with placement of an IVC filter. The team determined

that the next step in management should have been active surveillance with repeat ultrasound.

The team recognized the error and disclosed it to the patient and family. The family was upset but

understood the confusion. A repeat ultrasound of the right leg showed resolution of the thrombosis. The

IVC filter was removed the following day without complication. The patient experienced no direct

consequences from the placement of the IVC filter and slowly recovered over the next few weeks.

The Commentary

by Anna Parks, MD, and Margaret C. Fang, MD, MPH

Venous thromboembolism (VTE) is a common cardiovascular condition that affects more than 500,000

people each year.(1) Although substantial evidence and numerous guidelines exist, many common errors

are made in the management of VTE. In this commentary, we will discuss specific management aspects of

this case and offer recommendations (Table) to help clinicians avoid common areas of mismanagement

when treating VTE.

Specific Errors in This Case

Routine evaluation of suspected deep vein thrombosis does not require whole-leg ultrasound. This patient

underwent whole-leg ultrasound in the workup of fever, which then revealed a superficial vein thrombosis.

However, guidelines recommend against obtaining routine whole-leg ultrasound when deep vein

thrombosis (DVT) is suspected.(2,3) Whole-leg ultrasounds that examine the proximal and distal veins are

time-consuming, require specialized operators, and may identify thromboses, such as calf vein DVTs, that

are unlikely to progress to pulmonary embolism (PE).(4) In addition, false positive findings are common and

may lead to potentially harmful treatment with anticoagulants. In this patient, it would have been reasonable

to ultrasound just the proximal veins if DVT was a concern.

Anticoagulation is not always necessary for superficial vein thrombosis or isolated calf vein thrombosis.

This patient actually had a thrombosis of a superficial vein (great saphenous vein), not a deep vein, and

placing an inferior vena cava (IVC) filter probably had more risks than benefits. In this patient, obtaining

serial ultrasounds to look for clot propagation of the superficial vein thrombosis would have been

preferable. Even if the thrombosis had been in the deep venous system, filter placement or anticoagulation

is not always required. For example, isolated calf vein DVTs (in the deep veins, e.g., anterior tibial) have a

low risk of progressing to PE. Updated guidelines now recommend surveillance without anticoagulants for

calf vein thromboses in patients with high bleeding risk or who do not have risk factors for extension.

Factors that increase risk of extension to proximal DVT and swing the balance in favor of anticoagulation

include an elevated D-dimer, unprovoked clots, active cancer, or severe symptoms, as well as patients with
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extensive thrombus or clot close to the proximal system.(2) Some clinicians maintain that thrombosis

confined to the calf muscle veins (soleus and gastrocnemius) have lower risk of proximal extension and

thus would favor surveillance for these clots, while others do not make this distinction.(4)

Use of IVC filter was not indicated. Because the clinicians treating this patient did not initially realize the clot

was superficial, an IVC filter was placed. Since the 1990s, the use of IVC filters has increased markedly

despite limited evidence on their efficacy. To date, the only universal recommendation for IVC filters is for

acute treatment of proximal DVT and/or PE in patients with absolute contraindications to anticoagulation.(

5,6) Randomized trials in the modern era assessing outcomes of IVC filter placement (which only included

patients who were also treated with anticoagulants) did not find a clear benefit to filter placement.(7) Inferior

vena cava filters are not entirely benign interventions. They can lead to occlusion, embolization, fracture,

and filter-associated lower extremity DVT. In contrast to what is sometimes observed in clinical practice,

filters should not be used as a way to prevent VTE after trauma surgery, nor should they be placed when

patients are able to receive anticoagulation.(2,7)

Other Common Pitfalls in the General Management of VTE

Double-check the dosing of direct oral anticoagulants. Direct oral anticoagulants (DOACs), such as

dabigatran, rivaroxaban, apixaban, and edoxaban, are now widely used in the treatment and prevention of

VTE. Unlike warfarin, DOACs do not require routine dose adjustment or monitoring. However, clinicians

should be aware of several important aspects of DOAC dosing. First, both underdosing and overdosing are

associated with adverse clinical outcomes. A recent study found that 43% of patients whose renal function

merited dose reduction were prescribed standard doses, which increased bleeding risk. In addition, 13% of

patients without an indication for dose reduction received lower-than-standard doses; this was more

common in elderly patients.(8) DOAC dosing should follow recommended guidelines and take into account

renal function. Clinicians should also remember that for acute VTE treatment, rivaroxaban and apixaban

require an initial period of higher dosing (3 weeks and 1 week, respectively), followed by a lower dose to

complete the treatment course.

Don't treat provoked VTE for longer than 3 months. The initial period of anticoagulation after acute VTE is

to suppress acute thrombus propagation. Following this initial period, continued anticoagulation is designed

to prevent new thrombus formation. Provoked VTE—such as in the setting of surgery—does not require

anticoagulation beyond 3 months.(3) In this setting, longer courses of treatment do not provide benefits and

expose patients to increased bleeding risk.(9)

Make sure thrombophilia testing is indicated and correctly performed. Testing for thrombophilia, such as for

Factor V Leiden mutation, antiphospholipid antibodies, or protein C or S deficiency, is overused and often

incorrectly ordered. Thrombophilia testing during the acute VTE period or during anticoagulation can

produce inaccurate results. A retrospective study of 1300 patients with acute VTE found that 24% were

tested for thrombophilia, even though only 25% of tested patients met the eligibility criteria for testing.(10)

Thrombophilia testing is rarely indicated for provoked VTE or in patients who require indefinite

anticoagulation and where testing will not change management.(11) Clinicians should consider testing in (i)

young (<50 years) patients with unprovoked VTE or VTE provoked by weak factors (minor surgery or

prolonged air travel); (ii) those with first-degree family members with VTE at a young age; (iii) recurrent
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VTE events, especially at a young age; and (iv) VTE at unusual sites, such as splanchnic or cerebral

veins.(12) When testing for the antiphospholipid antibody syndrome, remember that repeat confirmatory

testing should be obtained at least 12 weeks apart because single positive results often represent false

positives.

Venous thromboembolism should not always prompt additional cancer screening. Patients with cancer

have a significantly higher VTE risk, leading some clinicians to search aggressively for undiagnosed cancer

in patients with acute VTE. The Screening for Occult Malignancy in Patients with Idiopathic Venous

Thromboembolism (SOME) trial randomized 854 patients with acute unprovoked VTE to routine cancer

screening versus routine cancer screening plus a computed tomography (CT) scan of the abdomen and

pelvis.(13) Adding a CT scan did not reduce the number of missed cancers during follow-up, shorten the

time to cancer diagnosis, increase the detection of occult or early-stage cancers, or reduce cancer-related

mortality. So, when faced with an acute unprovoked VTE, clinicians should stick to routine and limited age-

and sex-appropriate cancer screening.(14)

Bridging is not always needed when interrupting anticoagulation. Bridging anticoagulation refers to the use

of a short-acting anticoagulant during periods when a longer acting anticoagulant needs to be temporarily

interrupted, such as to accommodate an invasive procedure. Although widely used in clinical practice, there

is growing evidence that bridging may offer little benefit in terms of reducing thrombotic risk, while

significantly increasing bleeding risk. Randomized trial evidence does not support bridging for the majority

of patients with atrial fibrillation.(15) Observational data now suggests that bridging is overused for VTE as

well.(16) Bridging should be reserved for patients at high risk for VTE recurrence, such as patients in the

active treatment phase (i.e., first 3 months) of VTE management.

Use low-molecular-weight heparin as the initial treatment for cancer-related VTE. Guidelines recommend

using low-molecular-weight heparin (LMWH) as monotherapy, instead of warfarin or a DOAC, for the initial

3 to 6 month treatment of cancer-related VTE.(2) In practice, patients with cancer and VTE are not always

prescribed extended-duration LMWH.(17) Randomized trial evidence supports the greater efficacy of

LMWH over warfarin for VTE in cancer.(18) An open-label randomized controlled trial in cancer patients

with VTE showed that the DOAC edoxaban was as effective as LMWH in preventing VTE recurrence but at

the expense of increased major bleeding; additional trials are ongoing to further evaluate DOACs in this

setting.(19) Although issues of patient preference and cost should be considered, clinicians should attempt

to use LMWH as first-line treatment.

CT pulmonary angiogram may lead to overtreatment of incidentally identified subsegmental PEs. The

widespread availability and advancement of CT pulmonary angiogram (CTPA) technology has contributed

to increased detection of small or subsegmental PEs.(20) However, the clinical consequences of isolated

subsegmental PEs are unclear. Moreover, CTPA is not always accurate, and the interpretation of CTPAs

may vary by radiologist.(21) When faced with an incidentally identified subsegmental PE, clinicians should

carefully consider whether it truly represents a real finding. Next, they should consider whether the PE

really requires anticoagulation, assessing for factors that increase the risk of progression to more proximal

PE. Guidelines now suggest that asymptomatic subsegmental PE in low-risk patients can be managed with

simple clinical surveillance.(3)
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In this case, several errors led to the adverse events: ordering a whole-leg ultrasound, misinterpreting a

superficial vein thrombosis as a true DVT, and placing an IVC filter when it was not indicated. Ideally, this

patient would have received an ultrasound of just the proximal veins. Then, when a superficial vein

thrombosis was identified, serial ultrasounds could have been performed and both an IVC filter and

anticoagulation could likely have been avoided.

Venous thromboembolism is a condition commonly faced by both inpatient and outpatient clinicians.

Acknowledging that individual cases are often nuanced and influenced by many complex factors, including

the lack of high-quality evidence in specific situations as well as variation in patient preference, we hope

this discussion helps provide general guidance for clinicians to avoid common pitfalls in the management of

VTE.

Take-Home Points

Errors are common in the management of venous thromboembolism disease.

Anticoagulation is not necessary for all venous thromboembolism discovered on imaging. For

example, anticoagulation is not always necessary for superficial vein thrombosis, isolated calf vein

thrombosis, or subsegmental pulmonary embolism.

Pharmacologic treatment of venous thromboembolism should follow evidence-based guidelines.

Anna L. Parks, MD Chief Resident, Department of Medicine University of California, San Francisco

Margaret C. Fang, MD, MPH Associate Professor of Medicine, Division of Hospital Medicine University of

California, San Francisco Medical Director, UCSF Anticoagulation Clinic
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Table

Table. Ten Common Pitfalls in Venous Thromboembolism Treatment.

1. Don't obtain whole-leg ultrasound in the routine evaluation of suspected DVT

2. Superficial vein thrombosis and isolated calf vein thrombosis do not always require anticoagulation

3. Only use an IVC filter if truly indicated

4. Double-check the dosing of direct oral anticoagulants

5. Don't treat provoked VTE for longer than 3 months

6. Make sure thrombophilia testing is indicated and correctly performed

7. Venous thromboembolism should not always prompt additional cancer screening

8. Bridging is not always needed when interrupting anticoagulation

9. Use low-molecular-weight heparin as the initial treatment for cancer-related VTE

10. CT pulmonary angiogram is not always accurate and may lead to overtreatment of incidentally

identified subsegmental PEs

*DVT=deep vein thrombosis; IVC=inferior vena cava; VTE=venous thromboembolism; PE=pulmonary

embolism
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