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Abstract
Background: Upper extremity deep venous thrombosis (UEDVT) incidence and complications are increasing. We
evaluated the risk factors and management for patients diagnosed with an UEDVT.
Methods: All patients with an UEDVT in 2014 were evaluated for demographics, thrombosis characteristics, risk
factors, PADUA risk score, outcomes and management.
Results: Ninety UEDVT patients with mean age 57 years, 54.4% maleS, 31% obese (BMI ≥ 30 kg/m2), 26.7% prior
VTE, 31.1% readmitted within 30 days. Median length of stay was 14 versus hospital’s 5-7days. 87.8% (n=79) were
high risk on admission, 69.6% on anticoagulation when diagnosed. Risk factors: Immobility for 3 days 75 (83.3%),
Age <70 years 70 (77.8%), central venous catheters 70 (77.8%), male gender 49 (54.4%), orthopedic trauma /
surgery 40 (44.4%), infection/inflammation 33 (36.7%), obesity 28 (31.1%), history of prior VTE 24 (26.7%) and
malignancy 16 (17.6%). Hypercoagulability, hormone therapy and pacemaker were noted in <10 % of patients.
87.1% of catheters were PICC lines majority being multi-lumen (98.4%). Indications for catheters were 80.1%
medication administration, 7.4% TPN, 3.3% ICU resuscitation, 3.3% dialysis/pheresis. Dedicated IV/PICC team
placed 55.8% catheters and 10% had required greater than one attempt. 62.2% UEDVTs were right-sided with,
84.4% proximal and 15.6% distal DVTs. 87% (n=60) catheters were extracted after diagnosis. Therapeutic
anticoagulation at discharge was prescribed for only 81.6% of patients with proximal UEDVTs (recommended) and
50% for distal UEDVTs (not recommended). Lower extremity ultrasonography was performed in only 34.4% of
patients. 6.7% (n=6) had LEDVT, 3.3% (n=3) PE, and 1.1% (n=1) died.
Conclusions: UEDVT most common risk factors (>50%) were decreased mobility, younger age, central venous
catheters, males. UEDVT management was suboptimal and warrants standardization.
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1. Upper Extremity DVT
The reporting, understanding, and awareness of the differences and similarities of upper extremity deep venous
thrombosis (UEDVT) as compared to lower extremity DVTs have all greatly increased in recent years [1] UEDVT
incidence rates have risen with increasing use of intravenous devices particularly central venous catheters (CVC)
including peripherally inserted central catheters (PICC) [2]. The incidence of UEDVT is reported as approximately
10% of all DVTs and varies from 4 to 14% in patients with CVCs [3, 4]. Complications of UEDVT were also
previously believed to be rare and insignificant compared to LEDVT. However, recent studies have demonstrated
that UEDVT are associated with significant morbidity (pulmonary embolism (PE), post thrombotic syndrome) and
even mortality [5-8].

Compared to LEDVT, UEDVT patients tend to be younger, weigh less, have underlying malignancies, and are less
commonly associated with thrombophilia [8, 9]. The risk factors for UEDVT are well established [7]. Primary
UEDVTs occur in about one quarter to one third of cases while the majority are secondary in nature associated with
risk factors such as intravenous catheters and devices, surgery/trauma, malignancy, estrogen related (pregnancy and
oral contraceptives) or due to thrombophilia [8-11]. Primary UEDVTs are frequently associated with the venous
thoracic outlet syndrome [12] due to repetitive micro trauma to the venous vasculature or effort related (PagetSchroetter syndrome) [13, 14] while idiopathic primary UEDVTs constitute a small proportion. Known CVC/PICC
characteristics and related risk factors to include use of multi-lumen catheters, number of insertion attempts,
duration of use [15], the administration of chemotherapy or parenteral infusion, [16] left sided location, [17, 18]
insertion site [19], catheter material, prior placement of CVC/PICC, and catheter associated infections have been
well documented and have led to methods to reduce the occurrence CVC/PICC-associated venous thrombosis.
Obesity and Immobility are established risk factors for LEDVT but they are not considered significant for UEDVT.
However, Stone et al., recently demonstrated that immobility within 30 days was a common risk factor for the
UEDVT [20].

Patients diagnosed with an UEDVT often have a longer duration of hospitalization and incur increased health related
costs. Thus, it is imperative to identify patients at high risk for developing UEDVT to improve patient outcomes and
reduce costs [19].

Furthermore, appropriate management of newly diagnosed UEDVT in the setting of central

catheters which may or may not be amenable or appropriate for removal is essential in preventing known
complications. Regarding management, Chest guidelines for the management of venous thromboses lists a grade 2C
recommendation of a minimum of three months of anticoagulation for the proximal UEDVTs (defined as within the
axillary vein or more proximal) [21]. Furthermore, these guidelines also describe the indications of catheter removal
in the setting of newly diagnosed UEDVT. Patients with an UEDVT, especially in the recurrent setting, should be
evaluated for lower extremity DVT and associated thrombophilia. Currently, at our institution there is no
standardized protocol for UEDVT diagnosis and management. Our study was initiated following the root cause
analysis of an upper extremity deep venous thrombotic event which identified a fatal pulmonary embolus in a patient
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who was not adequately anticoagulated. This case prompted a thorough evaluation for risk factors and management
of UEDVT to determine the current practice and compliance with guidelines and inform the specific knowledge
deficits to be addressed in developing educational programs and standardized management protocols.

2. Methods
Upper extremity deep venous thrombosis characteristics, risk factors, associated complications, and management at
an urban tertiary care hospital were retrospectively reviewed from the health system’s electronic medical record.
Upper extremity deep venous thrombosis cases that occurred in calendar year 2014 were identified from the
institution’s surveillance database of the hospital acquired conditions. The venous thromboembolism (VTE) cases
(DVT and PE) were routinely collected for surveillance by diagnosis related group query for DVT from the
electronic medical records. The study team acquired the UEDVT patient list with basic information including
demographics, admitting service, hospitalization information (length of stay, readmissions), VTE information (date
of event and anticoagulation at the time of event) from the surveillance database. The study team verified this
information and collected additional variables to include body mass index (BMI), UEDVT location (proximal or
distal vein), laterality, indication for insertion, and associated lower extremity DVT, PE and death. PADUA score,
which is an established scoring system to assess risk of VTE among hospitalized medical patients, was also
formulated. The risk score assigns varying levels of points for the following risk factors: active cancer (3 points),
previous VTE (3 points), decreased mobility (3 points), thrombophilia (2 points), previous trauma or surgery within
that last month (1 point), age ≥ 70 (1 point), heart and/or respiratory failure (1 point), ischemic stroke or acute
myocardial infarction (1 point), acute rheumatologic disorder and/or acute infection (1 point), obesity (1 point), and
current hormonal therapy (1 point). Patients are considered at high risk for DVT if they have four or more points
which numerous hospital systems utilize to determine appropriate methods of prophylactic anticoagulation. The
details on intravenous devices and catheters were collected such as type of device, qualification of provider inserting
the device, duration of catheter use, UEDVT preceded by CVC/PICC infection or bacteremia, and number of
catheter lumens. Finally, practice patterns were characterized by identifying anticoagulation details at the time of
UEDVT (i.e. type of anticoagulant, prophylactic or therapeutic dosing), management at the time of discharge, rate of
obtaining lower extremity venous duplex Doppler ultrasonography, and if catheters were extracted after the
diagnoses of UEDVT.

To minimize the variation in data collection each study team member who reviewed the medical records was
instructed in detail regarding definitions and criteria for each variable. The project was approved as a quality
improvement project from the institutional quality council and did not require full institutional review board
approval.

2.1 Statistical analysis
Descriptive analysis was used to describe the study population. The risk factors are presented as percentages and
management variables are also described in percentage form. Depending upon the type of variable and distribution
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the mean, median, range and standard deviation are reported. All analysis was conducted using STATA version 9;
Stata Corporation Inc., TX, USA.

3. Results
3.1 Patient characteristics and risk factors
Ninety patients with venous duplex Doppler ultrasonography confirmed UEDVTs were identified over a one year
period (2014) with notable characteristics of mean age 57 years (SD 15.9, range 18-91), 54.4% male, 31% with BMI
≥ 30 kg/m2, 26.7% with prior history of VTE and 31.1% hospitalized within the preceding 30 days. Median length
of stay was 14 days compared to the hospital’s average length of stay of 5-7days. 52% of patients were admitted to
the ICU with median length of stay of 9 days. Mean platelet levels were 234,000/μL (SD 129,000/ μL, range 41,000582,000/μL) of which 54.4% of patients were within 150,000/μL and 300,000/μL.

PADUA risk scores were calculated on all patients with mean score of 6.3 (SD 2.5, range 0-11) with 87.8% (n=79)
considered high risk for VTE with score ≥4. Of those considered high risk for VTE, 69.6% were on therapeutic or
prophylactic anticoagulation at the time of diagnosis. The most common risk factors were decreased mobility in
83.3% (N=75), and catheter /port placement in 77.8% patients (N=70). The types of devices were (5 CVC, 61
PICCs, 2 dialysis catheters, 1 port, and 1 pharesis catheter). Additional risk factors are described in Table 2.

Of the 70 catheters or ports placed, 87.1% were PICC lines of which 98.4% were double or triple lumen.
Indications for catheter placement were 81.4% medication administration, 7.1% TPN, 7.1% ICU resuscitation, 4.3%
dialysis/pheresis. 55.8% of catheters were placed by dedicated IV/PICC line team and 10% required greater than one
attempt at time of placement. 12.2% of all patients were bacteremic with 6.7% due to a catheter associated infection.

3.2 VTE Characteristics
Location of the most proximal aspect of the UEDVT was identified by venous duplex Doppler ultrasonography in
all ninety patients with 62.2% within the right upper extremity. In total 84.4% UEDVT were in proximal veins (,
38.9% within the axillary vein, 27.8% within subclavian vein, and 16.7% within internal jugular vein), while 15.6%
were distal within the brachial veins.

3.3 Management and outcomes
Regarding management, 87%% (n=60) of all catheters were extracted after diagnosis. 81.6% of patients with
proximal DVTs defined as axillary, subclavian, internal jugular veins were discharged on therapeutic
anticoagulation. 50% of patients with distal DVTs (brachial vein or more distal) were discharged on therapeutic
anticoagulation. Lower extremity venous duplex Doppler ultrasonography was performed in 34.4% of patients.
There was 6.7%, 3.3% and 1.1% rate of lower extremity DVT, PE, and death, respectively.
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4. Discussion
Our evaluation demonstrated that UEDVTs were occurring more frequently in patients who had experienced
immobility 3 days prior to the occurrence of UEDVT, and in young age (<70 years) patients. Orthopedic
trauma/surgery, infection inflammation, obesity (BMI>30) and malignancy were also relatively common. A small
proportion of patients with UEDVT also had evidence of a thrombophilia (6.7%). These findings are in line with
previously reported risk factors for UEDVT patient characteristics [8, 9, 20].
The majority of UEDVTs occurred in patients with use of CVC’s (62%), an expected finding consistent with prior
reports [2, 3, 17-21]. In our evaluation, the catheter associated UEDVTs occurred more frequently in multi-lumen
PICC lines inserted in the axillary vein or more proximal position for the purpose of medication administration .
Our study did not demonstrate high proportion of catheters use for TPN, ICU resuscitation, or dialysis/pheresis.
Overall, rates of central catheter associated infections at our institution are very low which was reflective in our
population. There were very few lines associated with poor insertion techniques as only 10% lines had required
more than one attempt at insertion, a reflection of a dedicated service proficient in CVC/PICC placement.

Immobility is not a recognized risk for UEDVT and its contribution to development of the DVT in UE is not
studied. However, our study found 83% of patients were immobile within 3 days. This warrants importance of
mobilizing patients in the hospital focusing on upper extremities as well and further studies to evaluate immobility
as risk for the UEDVT. It may be contributing risk to other factors such as obesity, malignancies and
inflammation/infection.

Our study findings demonstrate suboptimal management of UEDVT. Only 70% of patients considered high risk for
venous thromboembolism (PADUA score ≥ 4) were on prophylactic or therapeutic anticoagulation at the time of
developing an UEDVT which demonstrates the importance of identifying and adequately anticoagulating these
patients. According to the published guidelines, [22-24] patients with proximal UEDVTs should be anticoagulated
for at least 3 months or for the duration of catheter placement, whichever is longer; while distal UEDVT generally
do not require therapeutic anticoagulation. In our population, 80% of patients with proximal UEDVT were
appropriately anticoagulated; however, 50% of those with distal UEDVT were inappropriately placed on
anticoagulation increasing risks of bleeding complications. Patients diagnosed with an UEDVT should have a lower
extremity ultrasonography performed; however, only 34% of our population was evaluated in such manner. Lastly,
87% (n=60) of all catheters were extracted after diagnosis of the UEDVT. CHEST guidelines recommend (grade
2C) that catheters should not be removed if they are functional with an ongoing need for use [22, 25]. These
management practices at our institute are suboptimal and warrant need for management protocols and provider
education.

Our study is limited by its retrospective nature and potential for inaccurate and missing data. There was no
comparative control arm thus we were unable to determine the attribution of risk. However, this was a quality
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improvement study to define our UEDVT patient population and practice patterns to find opportunities for education
and improvement.

In summary, UEDVT were associated with risk factors such as immobility, male patient, younger age, PICC lines,
multiple lumens and proximal (axillary being most common) insertion site, malignancies, obesity and
infection/inflammation. Insertion process inadequacy and line infections were not found in our study likely due to
proficiency of dedicated services. UEDVT management was not optimal and warrants protocol development and
education which are likely applicable to many other institutions.
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