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Abstract
Upper limb deep vein thrombosis (DVT) is a less common phenomenon than lower limb DVT. Repeated trauma secondary
to sport- or job-related arm movements and positions has been recognized as the predisposing factor for upper limb DVT.
We describe a 38-year-old male computer programmer admitted with swelling and pain in his left upper limb. Venous
duplex ultrasound confirmed the presence of axillary vein thrombosis. Coagulation studies for secondary thrombosis were
unremarkable. The patient was treated with full anticoagulation using low molecular weight heparin and warfarin. On
subsequent follow-up at 3 months, the patient was symptom free and duplex sonography showed no evidence of thrombosis.
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Introduction

L

ower limb deep vein thrombosis (DVT) is a common
and well-described condition which has recently grown in
public awareness. The risk factors for lower limb DVT arise
from the underlying components of Virchow’s triad: venous
stasis, hypercoagulability, and injury to the intima of veins.
Upper limb thrombosis, involving the axillary or
subclavian vein, is a less common phenomenon.1 This
condition is subject to the same risk factors as the formation
of lower limb DVT. Another way of assessing the risk factors
for upper limb DVT is by considering endogenous (e.g.,
thrombophilia and pregnancy) and exogenous (e.g., external
compression of the vein by the cervical rib or a solid tumor)
causes, although it may occur spontaneously.2

The relatively fixed position of the axillo-subclavian vein
in the thoracic inlet/outlet predisposes it to repeated trauma
with arm movements, leading to the compression of the
vein in the costo-clavicular space. The axillo-subclavian
compression between the clavicle and the first rib may also
be exaggerated with frequent strenuous arm movements (e.g.,
tennis and body building) or when the upper extremity is in
particular positions such as the rigid military style of sitting
with the back straight and the shoulders placed posteriorly
and inferiorly (e.g., sitting at a computer desk).3
We report a case of spontaneous axillary vein thrombosis
and predict that the incidence of this condition will increase.
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Case Report
A 38-year-old left-hand dominant man woke up with acute
pain and swelling in his left upper limb. He was a computer
programmer and, additionally, used to work as a disc jockey
in a local nightclub every weekend. He had no intrinsic risk
factors for thromboembolic disease but spent prolonged
periods of the day with his upper limbs in a relatively
stationary position whilst using a computer keyboard.
Physical examination revealed erythema, heat, swelling,
and tenderness localized to the ulna border of his left arm
(Figure 1). There was no systemic feature of illness.

Figure 1. Patient’s left arm appearance at presentation

Laboratory tests including routine full blood count, renal
and liver profiles, inflammatory markers, thrombophilia test,
and viral screen were unremarkable, with the exception of
elevated D-dimer.
Venous duplex ultrasound of his left arm demonstrated
compressible radial, ulnar, and brachial veins with decreased
compressibility in the left axillary vein and confirmed the
presence of thrombosis extending throughout the length
of the vessel. Although there was no obvious symptom or
sign of pulmonary embolism, we decided to proceed with
computed tomography pulmonary angiography (CTPA),
given the patient’s Wells score of 3 (proven DVT), which
corresponds to an intermediate risk category for pulmonary
embolism (score ≥ 2 and ≤ 6).4 CTPA showed no evidence of
pulmonary embolism.
We treated the patient with full anticoagulation using
subcutaneous low molecular weight heparin and oral
warfarin, and his signs and symptoms gradually resolved
over the next few days. On subsequent follow-up at 3 months,
he remained well and asymptomatic and repeated venous
Doppler ultrasound revealed complete resolution of the
left axillary thrombosis. Following the guidelines from the

American College of Chest Physicians, which recommend
anticoagulation for a minimum of 3 months for all patients
identified with uncomplicated primary upper extremity DVT,
we discontinued his warfarin.5

Discussion
Thrombosis of the subclavian vein was first described in
1875 by Sir James Paget,6 who named it “gouty phlebitis”.
However, he incorrectly attributed this syndrome to
vasospasm rather than to thrombosis. In 1884, von Schrötter7
independently described this condition and postulated that
it resulted from occlusive thrombosis of the subclavian or
axillary veins. In recognition of these physicians, Hughes8
coined the term “Paget–Schrötter syndrome” in 1949 to
describe the syndrome of spontaneous primary thrombosis
of the axillary or subclavian vein.
The estimated incidence of DVT from all causes is
131.5 per 100 000 person-years. Nonetheless, this may
be an underestimation because a number of DVTs remain
asymptomatic and therefore undiagnosed.9 Prior to 1967,
thrombosis of the axillary or subclavian vein was estimated
to account for 1% to 2% of all DVTs. Since then, its
incidence has risen due to increasing usage of central venous
cannulation (CVC) and it is now estimated that upper limb
DVT makes up 4% to 10% of all episodes of DVTs, with an
approximate annual incidence of 3.6 per 100 000 persons.10
Thrombosis is thought to occur in the dominant arm in 80%
of cases.3
A thorough history taking and an appropriate physical
examination are usually sufficient to suggest this diagnosis.11
This may then be confirmed with a venogram or venous
ultrasound scan. Differentiating between primary and
secondary upper limb venous thrombosis is crucial in view of
their different natural histories. Primary thrombosis accounts
for 20% to 50% of all upper limb DVT s.10, 12 It includes
real idiopathic cases and Paget–Schrötter syndrome, which
is attributed to repetitive effort.
Major risk factors for secondary DVT are CVC, cancer,
and upper extremity surgery.13 Approximately, between 30%
and 40% of all upper limb DVTs are cancer-related and 70%
of secondary cases are related to CVC.14 In a study, 38.5% of
the patients who had a peripherally inserted central catheter
line developed upper limb DVTs.15
As is the case for lower limb DVT, the diagnosis of
upper limb DVT is crucial considering its potentially
life-threatening complications
such
as pulmonary
thromboembolism.16
We predict that the incidence of upper limb DVT as a
whole will increase. The incidence of secondary upper limb
DVT will increase due to more frequent usage of subclavian
vein catheters, especially in patients with cancers, who are
already at higher risk of developing this condition. The
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use of permanent pacemakers is also increasing, which
will further add to the incidence of this disease. With
our population’s increasingly sedentary lifestyle and the
increasing employment opportunities in the informationtechnology industry with repetitive workload on the upper
limb in an almost fixed position, we predict that the future
will yield many more similar cases to our case report.

14.

15.

16.

Conclusion
Upper limb thrombosis is a less known and rarer condition
than lower limb thrombosis and has been particularly
associated with exogenous factors, including sports and
occupation. Nevertheless, diagnosis of upper limb DVT is
similarly crucial, and recognition and treatment of potential
complications such as pulmonary embolism are vital.

TEHRAN HEART CENTER

Bleker SM, van Es N, Kleinjan A, Büller HR, Kamphuisen PW,
Aggarwal A, Beyer-Westendorf J, Camporese G, Cosmi B, Gary
T, Ghirarduzzi A, Kaasjager K, Lerede T, Marschang P, Meijer K,
Otten HM, Porreca E, Righini M, Verhamme P, van Wissen S, Di
Nisio M. Current management strategies and long-term clinical
outcomes of upper extremity venous thrombosis. J Thromb Haemost 2016;14:973-981.
Abdullah BJ, Mohammad N, Sangkar JV, Abd Aziz YF, Gan GG,
Goh KY, Benedict I. Incidence of upper limb venous thrombosis
associated with peripherally inserted central catheters (PICC). Br J
Radiol 2005;78:596-600.
Hingorani A, Ascher E, Lorenson E, DePippo P, Salles-Cunha S,
Scheinman M, Yorkovich W, Hanson J. Upper extremity deep venous thrombosis and its impact on morbidity and mortality rates in
a hospital-based population. J Vasc Surg 1997;26:853-860.

References
1.
2.
3.
4.

5.

6.
7.
8.
9.

10.

11.
12.

13.

Joffe H V. Upper-extremity deep vein thrombosis: a prospective
registry of 592 patients. Circulation 2004;110:1605-1611.
Noyes AM, Dickey J. The arm is not the leg: pathophysiology, diagnosis, and management of upper extremity deep vein thrombosis. R I Med J (2013) 2017;100:33-36.
Illig KA, Doyle AJ. A comprehensive review of Paget-Schroetter
syndrome. J Vasc Surg 2010 Jun;51(6):1538–47.
Wells PS, Anderson DR, Rodger M, Ginsberg JS, Kearon C, Gent
M, Turpie AG, Bormanis J, Weitz J, Chamberlain M, Bowie D,
Barnes D, Hirsh J. Derivation of a simple clinical model to categorize patients probability of pulmonary embolism: increasing
the models utility with the SimpliRED D-dimer. Thromb Haemost
2000;83:416-420.
Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bounameaux H, Huisman M, King CS, Morris TA, Sood N, Stevens SM,
Vintch JRE, Wells P, Woller SC, Moores L. Antithrombotic therapy
for VTE disease: CHEST guideline and expert panel report. Chest
2016;149:315-352.
Dubhashi SP, Sindwani RD. Sir James Paget. Indian J Surg
2014;76:254-255.
Maslovsky I, Gefel D. Paget-von Schrötter Syndrome. Am J Med
2006;119:368.
Hughes ES. Venous obstruction in the upper extremity; PagetSchroetter’s syndrome; a review of 320 cases. Surg Gynecol Obstet
1949;88:89-127.
Martinez C, Cohen AT, Bamber L, Rietbrock S. Epidemiology of
first and recurrent venous thromboembolism: a population-based
cohort study in patients without active cancer. Thromb Haemost
2014;112:255-263.
Isma N, Svensson PJ, Gottsäter A, Lindblad B. Upper extremity
deep venous thrombosis in the population-based Malmö thrombophilia study (MATS). Epidemiology, risk factors, recurrence risk,
and mortality. Thromb Res 2010;125:e335-338.
Urschel HC, Jr, Razzuk MA. Paget-Schroetter syndrome: what is
the best management? Ann Thorac Surg 2000;69:1663-1668.
Prandoni P, Polistena P, Bernardi E, Cogo A, Casara D, Verlato
F, Angelini F, Simioni P, Signorini GP, Benedetti L, Girolami A.
Upper-extremity deep vein thrombosis. Risk factors, diagnosis,
and complications. Arch Intern Med 1997;157:57-62.
Kraaijpoel N, van Es N, Porreca E, Büller HR, Di Nisio M. The
diagnostic management of upper extremity deep vein thrombosis:
a review of the literature. Thromb Res 2017;156:54-59.

The Journal of Tehran University Heart Center 75
J Teh Univ Heart Ctr 13 (2)

April, 2018

http://jthc.tums.ac.ir

