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We believe that “coach class throm-
bosis”—deep venous thrombosis or

pulmonary embolism associated with cramped
conditions on long airline flights—is in fact a
real phenomenon. However, the risk is small,
and only those already at increased risk of
venous thromboembolism need to be con-
cerned about it.

Therefore, we advise patients with risk fac-
tors for deep venous thrombosis to take simple,
nonpharmacologic measures—eg, to use com-
pression stockings, stretch frequently, walk
about the plane, and stay hydrated—during air
trips of 5,000 km (about 3,000 miles) or more.

We need more studies, however, before we
can recommend pharmacologic measures to
prevent flight-related deep venous thrombo-
sis. Aspirin is not a good idea because it has
gastrointestinal adverse effects and lacks effi-
cacy. A single injection of low–molecular-
weight heparin has shown promise in prevent-
ing deep venous thrombosis in at-risk patients
on long flights, but further studies are needed
to prove that it is safe and cost-effective when
used for this purpose.

■ MECHANISMS ARE PLAUSIBLE

About 150 years ago, Rudolf Virchow identi-
fied three adverse consequences of pulmonary
arterial obstruction: blood coagulation, stasis,
and irritation of the vessel wall.1 Subsequently,
these consequences of thrombosis have also
been recognized as predisposing factors for
thrombosis and are referred to as Virchow’s
triad.

Long plane flights pose an obvious risk of
thrombosis: immobility for long periods in the
sitting position leads to venous pooling in the
legs. There may also be endothelial damage
resulting from the pressure of the seat on the
popliteal vein, although this is speculative.
Plasma thrombogenicity may be increased by
reduced ambient oxygen tension and by hemo-
concentration resulting from dehydration.2

■ FACT OR FICTION?

A number of reports3–9 have linked deep venous
thrombosis with air travel, often dubbing it
“coach class thrombosis” or “economy class syn-
drome,” while others dismiss the association as
either coincidental or clinically unimpor-
tant.10–15 Several recent studies, however, sug-
gest that subclinical deep venous thrombosis
associated with prolonged air travel is surpris-
ingly common, and that life-threatening pul-
monary embolism can occur, albeit rarely.

Risk is greater on longer flights
Lapostolle et al16 reviewed the records of all
patients arriving at a major French airport
between 1993 and 2000 who required imme-
diate medical attention for suspicion of pul-
monary embolism, including 56 patients in
whom severe pulmonary embolism was con-
firmed.

The risk was greater on longer flights.
None of the patients with pulmonary
embolism had flown less than 2,500 km (1,554
miles), only 1 had flown less than 5,000 km
(3,107 miles), 4 had flown 5,000 to 7,499 km
(3,107 to 4,660 miles), and 51 had flown at
least 7,500 km (4,660 miles). Compared with
flights of less than 5,000 km, and when the
total number of arriving passengers was fac-
tored in, the risk of severe pulmonary
embolism was more than 100 times higher
after flights of 5,000 to 10,000 km, and more

Q:‘Coach class thrombosis’: Is the risk real?
What do we tell our patients?
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than 400 times higher after flights longer than
10,000 km (6,214 miles).

Although the overall risk of severe pul-
monary embolism associated with flights over
10,000 km was low (about 1 in 200,000), the
study only identified patients with severe,
symptomatic pulmonary embolism diagnosed
within 1 hour of arrival. Passengers presenting
with venous thromboembolism after leaving
the airport were not included. We can safely
assume that the true incidence of clinically
important venous thromboembolism follow-
ing long air trips is probably much higher than
was found in these reports.

■ WHO IS AT RISK?

Flight-related venous thromboembolism
rarely occurs in people who have none of the
general risk factors for venous thromboem-
bolism, eg:
• Obesity
• Recent surgery or trauma
• Estrogen therapy
• Pregnancy
• Systemic malignancy
• Chronic venous stasis
• Heart failure
• Advanced age
• History of venous thromboembolism.8,9,17,18

On the other hand, recent prospective
studies have demonstrated that about 3% to
10% of patients with risk factors develop radi-
ographically apparent thrombi during long
flights.19–21 Most of these thrombi are asymp-
tomatic.

Although these prospective studies may
have been biased because they were not blind-
ed, the surprisingly high incidence of throm-
bosis suggests that preventive measures may
be appropriate for some patients, especially
those with multiple risk factors going on inter-
continental flights.

■ PREVENTIVE MEASURES

Three randomized studies examined the effi-
cacy of drug and nondrug prevention of
thrombosis.19–21

Two of these studies19,20 examined the use
of elastic compression stockings (supplying 20
to 30 mm Hg of pressure) during flight.

Subjects underwent bilateral lower-extremity
duplex ultrasonography before and after the
flight to document development of new
thrombi. In all, more than 1,000 people were
randomized to wear elastic compression stock-
ings or no stockings; deep venous thrombosis
developed in 31 control subjects vs 1 in the
stocking groups.

In the third study,21 300 people were ran-
domized to receive either aspirin, a single
injection of low–molecular-weight heparin, or
no treatment; 249 people completed the study.
Four thrombi were found in the control group,
three in the aspirin group, and none in the
heparin group. Although the number of
events was small, this study suggests that
low–molecular-weight heparin may prevent
flight-associated deep venous thrombosis, but
that aspirin has little or no benefit.

Most of the thrombi in these studies were
asymptomatic. We do not know how many of
them would ever have become symptomatic
had they gone undiagnosed.

■ WHAT SHOULD WE TELL PATIENTS?

Patients going on relatively short flights (ie,
less than 5,000 km), such as from New York to
Denver, should be reassured that the risk of
developing a thrombus is extremely low. For
those with risk factors for deep venous throm-
bosis, periodic ambulation or flexing of the leg
muscles can help to minimize the small risk of
flight-related deep venous thrombosis.

For patients planning longer flights (ie,
more than 5,000 km), such as a transatlantic
flight from New York to London, we recom-
mend that clinicians advise patients as follows:
• Walk around as much as possible, or at
least flex and stretch the leg muscles periodi-
cally if walking around is not possible
• Avoid becoming dehydrated by abstaining
from or minimizing the intake of alcohol and
by drinking plenty of nonalcoholic beverages.
If the patient prefers to drink alcohol, then
frequent trips to the restroom after consuming
alcohol may negate the risk of thromboem-
bolism associated with dehydration.
• Patients who are pregnant or have prior
thrombosis, active malignancy, heart failure,
or recent surgery may be prescribed compres-
sion stockings with 20 to 30 mm Hg of pres-

On long flights:
• Get up
• Stretch
• Avoid alcohol
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sure for use during long flights. Those who
already own compression stockings for venous
stasis edema should be advised to wear them
during the flight.
• Aspirin is not recommended to prevent
flight-related deep venous thrombosis in
patients with no other indications for aspirin,
as it may be associated with gastrointestinal
bleeding and likely has little or no efficacy in
preventing flight-related thrombosis.

Prophylactic use of low–molecular-
weight heparin may be effective but can be
associated with adverse effects such as bleed-
ing and heparin-induced thrombocytopenia.
Furthermore, there is no evidence that this is
more effective than compression stockings.
Therefore, we do not recommend the routine
prophylactic use of any drug at this time,
although future studies may demonstrate that
this is safe and cost-effective.
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