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Abstract

Upper extremity deep vein thrombosis (UEDVT) is less common than lower
extremity DVT but is a cause of significant morbidity and mortality in intensive
care unit patients. Increasing cancer incidence, prolonged life expectancy and
increasing use of intravascular catheters and devices has led to an increased
incidence of UEDVT. It is also associated with high rates of complications like
pulmonary embolism, post-thrombotic syndrome and recurrent thrombosis.
Clinical prediction scores and D-dimer may not be as useful in identifying
UEDVT; hence, a high suspicion index is required for diagnosis. Doppler
ultrasound is commonly employed for diagnosis, but other tests like computed
tomography and magnetic resonance imaging venography may also be required
in some patients. Contrast venography is rarely used in patients with clinical and
ultrasound findings discrepancies. Anticoagulant therapy alone is sufficient in
most patients, and thrombolysis and surgical decompression is seldom indicated.
The outcome depends on the cause and underlying comorbidities.

Key Words: Catheter associated deep vein thrombosis; Pacemaker associated deep vein
thrombosis; Paget-von Schroetter syndrome; Thoracic outlet syndrome; Upper extremity
deep vein thrombosis
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Core Tip: Upper extremity deep vein thrombosis (UEDVT), is largely under-recognised and an often
missed diagnosis. Even though it is less common than the lower extremity DVT, it is increasingly being
diagnosed, especially in intensive care unit patients because of presence of venous catheters and devices in
these patients. Traditionally used clinical probability scores and tests like D-dimer may not be as effective
in diagnosing UEDVT. Bedside Doppler ultrasound is the most commonly employed diagnostic tool
which may aid in clinching the diagnosis. Contrast venography remains the gold standard, but is rarely
required. Pulmonary embolism is the most dreaded complication but the rates of other complications
including post thrombotic syndrome and recurrent DVT also remain significant. Anticoagulant therapy
alone is sufficient in most patients. However, UEDVT may be associated with high mortality rates unless
early diagnostic and therapeutic measures are initiated.

Citation: Singh O, Juneja D. Upper extremity deep vein thrombosis: An intensivist’s perspective. World J Crit
Care Med 2023; 12(3): 130-138

URL: https://www.wjgnet.com/2220-3141/full/v12/i3/130.htm

DOI: https://dx.doi.org/10.5492/wjccm.v12.i3.130

INTRODUCTION

Lower extremity deep vein thrombosis (LEDVT) is a well-recognized and dreaded complication among
critically ill patients. All efforts regarding its early recognition and prompt treatment are incorporated
into the teachings of critical care physicians and nurses. However, upper extremity DVT (UEDVT) is
largely under-recognized and an often missed diagnosis. Even though it is less common than the
LEDVT, it is increasingly being diagnosed, especially in intensive care unit (ICU) patients, because of
certain inherent risk factors present in these patients. It may lead to several complications causing
significant morbidity and mortality. Simple tests like bedside doppler ultrasound may enable us to
make an early diagnosis and initiate prompt therapeutic measures with anticoagulants to improve
clinical outcomes. Hence, critical care physicians must be aware of this dreadful condition and keep a
high index of suspicion to diagnose it.

EPIDEMIOLOGY

UEDVT refers to the formation of fibrin clots within the deep veins of the upper extremities. Superficial
veins, like the basilic and cephalic, which have anastomoses with the deep veins, can also be affected
with superficial thrombophlebitis, which may progress to cause DVT. As the UEDVT involving the
distal veins (radial, ulna and interosseous veins) is generally asymptomatic and does not require any
clinical intervention, clinically relevant UEDVT generally denotes thrombosis of subclavian, axillary,
and brachial veins. Subclavian veins (SCVs) are most commonly implicated in 76% of cases, followed by
axillary (47%) and brachial veins (36%). Multiple veins are usually involved; a single vein is involved in
only 38% of cases. Other deep veins, like the internal jugular and brachiocephalic, may also be involved
in up to 50% of cases[1,2].

LEDVT is a much more commonly recognized and reported complication, with UEDVT constituting
only 10% of all cases of DVT[3,4]. However, the risk and incidence of UEDVT would depend on the
population studied, with certain patient populations having a much higher incidence. Nonetheless, the
incidence of UEDVT is increasing, especially in ICU patients with several risk factors for developing
UEDVT(5,6]. In an observational study conducted in a surgical ICU, out of 862 patients, 15% developed
UEDVT despite standardized heparin thromboprophylaxis[7]. Some reports even suggest that the
UEDVT may be as common in hospitalized medical patients as the LEDVTI[8].

RISK FACTORS

UEDVT may be classified as primary or spontaneous, without any apparent risk factors and secondary,
due to identifiable risk factors.

Primary UEDVT

Primary UEDVT may be further categorized due to “effort thrombosis”, Paget-Schroetter syndrome
(PSS), and idiopathic thrombosis. Primary causes account for up to 33% of cases of UEDVT, among
which PSS is reported to be more common[9-11]. PSS generally affects young, otherwise healthy, adult
males. The underlying anatomical abnormalities at the thoracic outlet, like the cervical rib, congenital
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bands, scalenus tendons hypertrophy, and abnormal insertion of the costoclavicular ligament, cause
compression of the SCV and stasis to the flow of blood. The repetitive movements of the dominant arm,
as in athletes, cause repetitive trauma to the endothelium of the SCV, leading to intimal hyperplasia,
inflammation, and fibrosis, which may worsen venous stasis and lead to the formation and progression
of thrombus. People involved in occupations requiring excessive upper extremity motion, such as
painting, hairdressing or sports like golf, tennis, weightlifting, baseball or gymnastics, are more
commonly affected. The onset of symptoms is generally acute or subacute, precipitated by repeated arm
movement, but rarely patients may present with chronic symptoms[12,13]. A subset of patients in whom
no cause can be identified are labelled as having idiopathic thrombosis. Underlying occult malignancies
have been reported in up to 25% of such patients[14]. These patients are older and have a higher
prevalence of underlying coagulation abnormalities[10,15]. Their prognosis is also worse than those
with PSS[5].

Secondary UEDVT

Secondary UEDVT is much more common and is responsible for up to 80% of cases[10]. The risk factors
for UEDVT differ from the traditionally recognised factors for LEDVT (Table 1). These risk factors are
particularly important in critically ill patients admitted to ICUs. Central venous catheters (CVCs) have
been recognized as the single most important factor associated with the development of UEDVT and are
responsible for up to 50% of cases[5,6]. The use of CVC has been shown to increase the risk of
developing UEDVT by up to 14 times[16]. The use of peripherally inserted central catheters is associated
with an even higher risk of developing UEDVTI[8]. Even among those with CVCs, patients with
technically difficult insertions, those with left-sided catheters, misplaced catheter tips, previous catheter
placements, and large or multiple lumen catheters have a higher risk of developing UEDVT[17].
Underlying malignancies, especially ovarian cancers and lung adenocarcinomas, have been associated
with a higher risk of UEDVT/[3]. The risk of developing UEDVT may be compounded if multiple risk
factors exist. The reported risk as high as 66%, has been reported in cancer patients having CVCs[18].
Patients who develop non-CVC-associated UEDVT are more likely to be younger, thinner (body mass
index of < 25 kg/m?) and smokers[16].

PATHOPHYSIOLOGY

The presence of the contributing factors from Virchow’s Triad (venous stasis, vascular injury, and
hypercoagulability) is implicated in thrombus formation in patients with UEDVT. In patients with PSS,
thoracic outlet obstruction leads to venous stasis, and repeated movement of the arm causes trauma and
endothelium injury leading to thrombosis. CVC or venous devices also cause venous stasis, platelet
adherence, and endothelial trauma, increasing the risk of thrombus formation. Patients with
malignancies have underlying hypercoagulable states, and excessive cancer cells may lead to vascular
damage and venous stasis, making these patients prone to develop thrombosis.

CLINICAL FEATURES

Patients with UEDVT generally present with unilateral upper limb erythema, oedema, reduced
mobility, pain, discomfort and low-grade fever. Urschel’s sign, dilated and visible veins over the
affected shoulders and upper arms, may be seen, especially in patients with long-standing thrombosis
[13]. If CVC is present, it may be blocked. Cyanosis and pain while movement or exercise may be
reported by patients with PSS. Clinical features related to complications may also be present. Patients
with pulmonary embolism (PE) may develop breathlessness, chest pain and haemoptysis. In patients
with central vein obstruction or occlusion, superior vena cava (SVC) syndrome features may be present.
Brachial plexus compression may present with paraesthesia and arm pain, worsening with hyperab-
duction of the shoulder. However, in up to 19% of patients, UEDVT may be asymptomatic[5].

DIAGNOSIS

The clinical prediction scores used for LEDVT have been shown to have poor sensitivity and specificity,
78% and 64%, respectively, for diagnosing UEDVT. Hence, specific scores like the Constans clinical
decision score have been developed for predicting UEDVT. It uses four variables to risk stratify patients
with suspected UEDVT (Table 2)[19]. Only a few studies have evaluated its efficacy in diagnosing
UEDVT and have reported sensitivity and specificity of up to 86% and 93%, with an area under the
curve ranging from 0.70-0.81[20]. Hence, because of its comparatively low diagnostic accuracy and lack
of clinical evidence, it is not recommended to use this clinical probability score as a standalone tool to
diagnose UEDVT. However, it may aid physicians in recognizing high-risk patients and undertaking
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Table 1 Risk factors for developing upper extremity deep vein thrombosis

Risk factors

Central venous catheters/ dialysis catheters

Implantable cardiac rhythm devices

Personal or family history of thrombosis and thrombophilia
Surgery or trauma of the arm

Immobilization of the arm

Pregnancy

Use of oral contraceptive

Malignancy

Post-operative e.g., esophagectomy, retrosternal reconstruction

Table 2 Constans clinical decision score

Patient characteristic Score

Venous material present (CVC/pacemaker) Yes 1 point
No 0 point

Localised pain Yes 1 point
No 0 point

Unilateral oedema Yes 1 point
No 0 point

Other diagnosis at least as plausible Yes -1 point
No 0 point

Risk for UEDVT

Low: 12% probability of UEDVT -1 to 0 points'

Intermediate: 20% probability of UEDVT 1 point'

High: 70% probability of UEDVT 2-3 points'

Total score.
CVC: Central venous catheter; UEDVT: Upper extremity deep vein thrombosis.

further diagnostic testing. Variations of this score, like the extended Constans score, have also been
tried, but they require further testing and validation[20].

Even D-dimer has not been extensively evaluated in diagnosing UEDVT and has shown low
specificity of only 14%[21]. Hence, it should be used cautiously to rule out UEDVT. Combination of D-
dimer and Constans score has been shown to increase their accuracy in predicting UEDVT[20]. Duplex
ultrasonography (US) is commonly employed as the initial diagnostic procedure. It has several
advantages: Easy availability, non-invasive nature, easy portability, inexpensive and no radiation
exposure (Table 3)[22]. It has high sensitivity and specificity of 97% and 96%, respectively[23]. The
presence of echogenicity’s in the vascular lumen can suggest a thrombus. Further, a normal vein easily
compresses on pressure, but when a thrombus is present, the vein becomes incompressible. However, as
the pressure cannot be applied to central veins like SVC, a compression test cannot be used for such
veins. Blood flow dynamics can further be evaluated using pulsed wave and colour flow Doppler,
which may show an absence of flow or change of normal biphasic flow into a non-pulsatile flow pattern
suggestive of obstruction[10,24]. As per a systematic review by Di Nisio et al[23], compression US (97 %
and 96%), Doppler US (84% and 94%) and Doppler US with compression (91% and 93%) all showed
high sensitivity and specificity.

Contrast venography is considered the gold standard for diagnosing UEDVT with good sensitivity
and specificity and can even visualize areas not accessible to ultrasound. However, because of inherent
disadvantages, it is not routinely performed but may be done when there are contradictory clinical and
US findings[24]. Contrast venography may also be required before performing catheter-directed
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Table 3 Advantages and disadvantages of various diagnostic tests for upper extremity deep vein thrombosis

Diagnostic tests ~ Advantages Disadvantages
D-dimer High sensitivity. Readily available Poor specificity. Not extensively evaluated for UEDVT
Ultrasound Non-invasive. Readily available. Bedside. Less expensive. Not appropriate for evaluating central veins. Operator dependant

Doppler ultrasound

Computed
tomography
venography

Magnetic resonance

Good sensitivity and specificity

Non-invasive. Readily available. Bedside. Less expensive. Operator dependant
Good sensitivity and specificity

Can help in diagnosing other underlying pathologies or rule Radiation exposure. Logistical issues. Moderate sensitivity and
out other diagnosis specificity

Can help in diagnosing other underlying pathologies or rule Not widely available. Expensive. Logistical issues. Not suitable for

venography out other diagnosis patients with surgical implants and pacemakers. Moderate
sensitivity and specificity
Contrast venography Gold standard. High sensitivity and specificity. Can Invasive. Radiation exposure. Allergic reactions

visualize the entire deep venous system. Can define
complex and difficult anatomy

UEDVT: Upper extremity deep vein thrombosis.

Jaishideng®

thrombolysis or surgery for thoracic outlet decompression as a part of a comprehensive workup[13].

Computed tomography (CT) and magnetic resonance imaging (MRI) venography can also be
performed for diagnosing UEDVT. However, they have not been extensively evaluated, have moderate
sensitivity and specificity, and are less accurate than contrast venography[25,26]. Routine screening for
the underlying hypercoagulable state should also be conducted. Homocysteinemia should also be ruled
out in such patients. Patients with primary UEDVT have a higher incidence of antiphospholipid
antibodies, factor V Leiden, and prothrombin gene mutations[27].

TREATMENT

The treatment of UEDVT is primarily based on the data extrapolated from the studies on LEDVT.
Hence, the management principles remain the same. However, in contrast with LEDVT, there is a lack
of evidence regarding the effectiveness of compression devices in patients with UEDVT; hence, they are
not recommended[28]. In most patients, only anticoagulant therapy is required, along with supportive
management[29]. Use of low molecular weight heparin (LMWH), unfractionated heparin, or
fondaparinux is generally recommended in the acute phase, followed by vitamin K antagonists (VKA)
for 3 mo in patients with idiopathic thrombosis. Prolonged VKA therapy beyond three months is
generally not advocated after the first episode of idiopathic UEDVT[28]. However, in patients with
underlying malignancy, prolonged LMWH monotherapy extended for up to 6 mo or till cancer remains
active, is recommended in non-CVC associated UEDVT[28]. In CVC-associated UEDVT, anticoagulant
therapy is recommended for 3 mo if the CVC has been removed. However, if the CVC remains in situ,
anticoagulation should be continued until the CVC is present[28]. The routine removal of the catheter is
not advocated, even in patients with CVC-associated UEDVT, as long as the catheter is required and is
functional[28].

The role of direct oral anticoagulants has not been extensively evaluated in the management of
UEDVT. Even though early data from small studies suggest that they may be effective in preventing
complications and the need for catheter removal, larger studies are required before they are routinely
prescribed for managing UEDVT[30]. However, they may provide an excellent therapeutic alternative to
LMWHs in cancer patients in whom VKA may not be as effective[29,31]. Patients on anticoagulants for
UEDVT have significant bleeding risks; up to 5% have been reported to develop major bleeding[32]. The
risk of bleeding may be higher in patients with underlying malignancies; hence, they must be monitored
accordingly[32].

Additional therapeutic measures are rarely required to manage UEDVT[29]. Evidence regarding the
efficacy of thrombolysis in UEDVT is lacking. Even though it may improve the patency of the vein, it is
associated with a high risk of bleeding[28]. Hence, the American College of Chest Physician guidelines
suggests using anticoagulation alone over thrombolysis[28]. Thrombolysis should be considered only in
patients with severe symptoms, in patients with extensive involvement of SCV or axillary vein, acute
symptoms of less than 14 d duration, good functional status and low risk for bleeding complications
[28]. Anticoagulation should be initiated after thrombolysis and continued for at least three months to
prevent a recurrence. SVC filters may be considered in patients with PE, and in those with contraindic-
ations to anticoagulants[28].
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Physical therapy and lifestyle modification may be helpful in patients with UEDVT secondary to PSS.
However, if symptoms persist and there is persistent SCV stenosis, as evidenced by positional
venography, surgical decompression may be indicated to open the thoracic outlet[13]. Some authors
have reported better symptom relief with thrombolysis followed by early surgical decompression by
removing the first rib and the costoclavicular ligament, restoring normal blood flow in the SCV[33].

COMPLICATIONS

Common complications associated with UEDVT include recurrent DVT, post-thrombotic syndrome
(PTS), PE, SVC syndrome and compression of the brachial plexus[13]. Even though the incidence of PE
is lesser than that in LEDVT, it is the most dreaded complication associated with UEDVT[34]. The
reported incidence ranges from 2.6% to 17%, with higher incidence reported in secondary UEDVT,
especially in CVC-associated cases[7,35]. PE following non-CVC-associated UEDVT is rare, with a
reported incidence of less than 1%[36]. Studies evaluating long-term outcomes of patients with UEDVT
have reported an incidence of PE of up to 36% over a 2 years follow-up[37]. A review of data from the
RIETE registry reported that the incidence of recurrent PE was similar in patients with UEDVT and
LEDVTI[38].

Recurrent DVT is another significant complication after UEDVT, with some data suggesting that
incidence is even higher than that after LEDVT[38]. The data from a recent systematic review suggests
that the rate of recurrent UEDVT in patients with idiopathic thrombosis ranges from 0%-23%[39].
Another meta-analysis has reported a pooled incidence of 7.5% for the development of recurrent
thrombosis after UEDVT[40]. The reported rate of recurrent UEDVT is significantly higher in secondary
DVT, more so in patients with CVC-related UEDVT[40]. Cancer patients have also been reported to
have a 2-3 times higher risk of recurrent thrombosis[41].

Persistent obstruction and valvular insufficiency in patients with UEDVT may lead to PTS in around
4% to 32% of cases[28,29]. The incidence of PTS is significantly lower than that in patients with LEDVT,
in whom it may develop in up to 50% of cases[34]. PTS has been reported to be more common in
primary UEDVT than secondary[40]. It is characterized by persistent pain, oedema, and functional
limitation of the affected arm. However, compression therapy, as used in managing LEDVT, is not
recommended for PTS of the arm because of lack of evidence of efficacy given the different underlying
pathophysiology. Hence, management is mainly supportive[28].

PROGNOSIS

The reported long-term mortality, two and 12 mo, after diagnosis of UEDVT is 30 and 40%, respectively
[42,43]. However, these studies included patients with significant comorbidities, and mortality attrib-
utable to UEDVT could not be determined. The prognosis depends on the cause of UEDVT and
underlying comorbidities. A systematic review of 45 studies with 4580 patients compared clinical
courses and outcomes of UEDVT in patients with and without cancer. Overall, the one-year mortality
rate in prospective trials was 24%, whereas, in retrospective studies, it was 35%. However, patients with
cancer had an 8-fold higher risk of death than non-cancer patients. Patients with PSS are generally
younger and have good functional status without many comorbidities. Hence, they have good overall
outcomes and longer life expectancies.

CONCLUSION

UEDVT is an under-recognized and under-diagnosed complication in critically ill patients. Its incidence
may be attributable to the increasing incidence of cancer, improving life expectancy, and increasing use
of intravenous devices and catheters in hospitalized patients. Any unilateral oedema or erythema in an
ICU patient with underlying risk factors should raise a concern, and further workup should be initiated.
Bedside ultrasound with Doppler may help make a rapid diagnosis and contrast venography or CT/
MRI venography is rarely indicated. Most patients can be managed with anticoagulant therapy, which is
safe and effective. However, many patients may develop complications like bleeding, PTS and PE, so
they should be monitored closely. The long-term outcome of these patients may depend on the cause of
UEDVT and the underlying comorbidities. Early recognition and prompt therapy may help achieve
favorable outcomes and prevent complications.
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