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Abstract—Background: Demanding athletic events can
ontribute multiple risk factors to the development of deep
enous thrombosis (DVT) in athletes. Objectives: To discuss
isk factors for the development of DVT in athletes partici-
ating in athletic events. Case Report: We present the case of
young female athlete who had a DVT, complicated by pul-
onary embolism, after participating in a half-Ironman tria-

hlon. Conclusion: Our patient developed a DVT compli-
ated by pulmonary embolism as a result of many factors
elating to participation in a triathlon. Demanding ath-
etic events can contribute different risk factors to the
evelopment of DVT in athletes. The diagnosis of DVT
hould be considered in any athlete presenting with leg
ain, especially after a strenuous athletic event. © 2010
lsevier Inc.

Keywords—triathlon; marathon; deep venous thrombo-
is; pulmonary embolism; athlete

INTRODUCTION

eep venous thrombosis (DVT) is a common diagnosis
ade in the emergency department (ED). The incidence

as been estimated to range anywhere from 40 to 80
ases per 100,000 people annually, and all cases of
enous thromboembolism, including pulmonary embo-
ism, affect 1 in 1000 people per year (1). The true
ncidence of DVT is unknown secondary to inaccura-
ies of clinical diagnoses as well as the occurrence of
any occult thromboses that resolve spontaneously.
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VT is a diagnosis that should be considered in
oung, healthy athletes with symptoms, especially af-
er demanding athletic events, despite the fact that it
as rarely been reported (2– 4).

CASE REPORT

33-year-old female triathlete with no past medical
istory presented to the ED complaining of 3 weeks of
rogressively worsening left lower extremity swelling
nd pain. She finished a half-Ironman triathlon 3 weeks
rior. The morning after the race she drove a car about
h, stopping twice to walk. Her symptoms began shortly

fter the car ride. She also noted progressively worsening
yspnea on exertion and lightheadedness, all of which
tarted after the leg symptoms. She was seen by a general
ractitioner 1 week after her symptoms began and was
iven a short course of corticosteroids for presumed lung
nflammation. She did note mild improvement but, due to
oncerns regarding persistent leg pain, she obtained a re-
erral to an orthopedist. On follow-up with the orthopedist
week later (after 2 weeks of symptoms), she was given a

ourse of celecoxib (Celebrex; Pfizer Inc., New York, NY)
nd physical therapy. Her symptoms continued to worsen
nd prompted her to come to the ED. The patient had no
ignificant medical history, including no prior DVT or
alignancy. Her current medications included celecoxib

nd oral contraceptives. She denied smoking and illicit drug
se. There was no family history of hypercoagulopathies.
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On physical examination, her vitals signs were stable
nd she had an oxygen saturation of 100% on room air.
he had a regular heart rate and rhythm and no murmurs,
ubs, or gallops were appreciated. The lungs were clear
o auscultation bilaterally. The left lower extremity was
oted to be diffusely erythematous, warm, swollen, and
ender to palpation to just above the knee. Pulses were
qual in bilateral lower extremities. The rest of the phys-
cal examination was unremarkable.

An evaluation for suspected DVT with possible pul-
onary embolism was initiated. An electrocardiogram
as normal, with a sinus rhythm of 62 beats/min with no

igns of right heart strain. Complete blood count, elec-
rolytes, and coagulation studies were unremarkable. A
edside venous duplex ultrasound was done by the vas-
ular surgery technician and was significant for an oc-
lusive DVT in the superficial femoral vein through the
opliteal vein, with a non-occlusive DVT in the common
emoral vein of the left lower extremity. A computed
omography scan of the chest with contrast was signifi-
ant for extensive bilateral central pulmonary emboli.
he was admitted to the medical service and started on

ow-molecular-weight heparin and warfarin. She re-
ained in stable condition throughout her hospital stay

nd the lower extremity swelling improved. She was
ater discharged on warfarin, and an outpatient hyperco-
gulability workup was negative.

DISCUSSION

iagnosing deep venous thromboses and their sequelae
re an integral part of emergency medicine. Venous
hromboembolism occurs in about 1 in 1000 people per
ear, and 1–5% of those afflicted will die from compli-
ations, mainly pulmonary embolism (5). The diagnosis
ight have eluded the two physicians the patient visited

reviously because she was a young, healthy patient with
ew apparent risk factors. Her pain easily could have
een attributed to musculoskeletal pain in light of the
ecently completed vigorous competition. The signifi-
ance of her lower extremity swelling may not have been
ppreciated initially. In addition, elite athletes may not
xhibit tachycardia from a pulmonary embolism second-
ry to their propensity to be bradycardic at baseline.

Virchow’s triad of venous stasis, endothelial injury,
nd hypercoagulability can help to identify general risk
actors for venous thrombosis. Endurance athletes are
xposed to many of these factors during prolonged stren-
ous exercise, particularly a triathlon. Endurance com-
etitions such as triathlons and marathons often expose
atients to the risk factors of trauma, including repetitive
icrotrauma and increased endothelial injury, increasing
he risk of thrombosis (6). Dehydration during these
vents can also lead to hemoconcentration. The relationship
f hemoconcentration to thrombotic events is undeter-
ined, but in combination with other factors, it may con-

ribute to an increased risk of DVT in athletes. In many
ases, including our patient, these effects are compounded
y immobilization after exertion and frequent long distance
ravel to and from the actual competition (7).

Violent effort or prolonged, strenuous exercise caus-
ng a DVT is rare but well described in the literature,
articularly for the upper extremity. Effort thrombosis of
pper extremity vasculature results from microtrauma to
he axillo-subclavian vein leading to activation of the
oagulation cascade and subsequent DVT formation.
his condition is also known as Paget-Schroetter syn-
rome (6). Similar mechanisms have been reported in
ase reports concerning the lower extremity (2–4). An
dditional factor that may contribute to DVT formation
s muscle hypertrophy, leading to compression of venous
tructures, leading to stasis. Use of hormonal therapy, as
n our patient, adds a fourfold increase in risk (6). The
ole of corticosteroids in the development of DVTs is
till somewhat controversial (8–10).

Elite athletes often rest after an event and can be
elatively immobilized. The effect of this relative immo-
ilization after competition is compounded by having to
ravel long distances to competitions, as our patient did.
ome studies have shown that the risk of DVT is the
ame for any prolonged length of travel � 4 h, whether
y air, car, bus, or train (7). However, our patient did
top multiple times to walk and stretch, which should
ave been protective given the relatively short length of
ime of each driving segment (11,12).

CONCLUSION

eep venous thrombosis can occur in young, healthy
thletes presenting with lower extremity pain or swelling
fter strenuous exertion. This population, especially
ndurance athletes, is often exposed to multiple dif-
erent factors leading to venous stasis and endothelial
njury, thus increasing their risk for thrombosis. Many
ay go undiagnosed secondary to expectations of pain

nd swelling after endurance events. More research
eeds to be done to determine the incidence of deep
enous thrombosis in athletes after demanding events
ike triathlons.
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