
Fig. Levels of the measured parameters in the deep venous throm-
bosis (DVT) negative and positive groups.
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available enzyme-linked immunosorbent assay. The ETP was measured
by the calibrated automated thrombogram assay. Differences between
DVT-negative and DVT-positive patients were assessed with the Mann-
Whitney U test. The area under the receiver operating characteristic curve
was used to determine the overall performance of the measured
parameters.
Results: The median age of the 253 patients (111 male) was 54 (range, 18-

93) years. The DVT was confirmed by imaging in 51 (20%) patients. There
was no significant age difference between the DVT-negative and DVT-
positive groups (P ¼ .810). The DVT-positive group had more men (P <

.001). Levels of the measured parameters in the DVT-negative and DVT-
positive groups are shown in the Fig.
Conclusions: A cohort without comorbidities or taking anticoagulants

was selected in an attempt to show the isolated impact of lower extremity
thrombosis on thrombin generation measured both in vivo and ex vivo.
Levels of in vivo thrombin generation were increased in patients diagnosed
with DVT vs those without. However, ex vivo ETP levels did not differ.
Increased ETP levels are associated with increased risk of venous thrombo-
embolism. Our observed discrepancy between in vivo and ex vivo param-
eters might be explained by a consumption of potential to generate
thrombin ex vivo after an event that generates thrombin in vivo. Patients
with high levels of in vivo thrombin generation parameters should thus
have lower levels of ETP. A ratio of the in vivo biomarkers and ETP was
therefore expected to have higher overall performance to diagnose DVT
than F1+2 and D-dimer alone, which was not observed. The DVT increased
the levels of F1+2 and D-dimer, but levels of ex vivo thrombin generation
measured by ETP were not different from those without DVT.
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Overuse of Lower Extremity Venous Duplex
by the Emergency Department for Detection
of DVT: Pilot Study to Evaluate Use of
D-Dimers as a Screening Tool in Low-Risk
Patients
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Objective: As the cost of health care remains a major concern for pa-
tients, providers, and payers, it has become increasingly important to
evaluate resource utilization behaviors. The purpose of this study was to
evaluate the utilization patterns of the emergency department in the
ordering of lower extremity venous duplex ultrasound examinations for
detection of acute deep venous thrombosis (DVT) and the use of D-dimer
as a screening test in low-risk (by Wells criteria) patients. Estimated cost
at our institution is $15 for the D-dimer test and $300 for the venous
duplex ultrasound scan.
Methods: All venous duplex ultrasound examinations that were ordered

by the emergency department during the course of 10 days were evalu-
ated. After-hours duplex ultrasound examinations were those ordered
between the hours of 9 PM and 7 AM on weekdays and between the hours
of 4 PM and 7 AM onweekends. Studies were evaluated for the patient’s pre-
senting complaint, indication for duplex ultrasound as documented in the
provider’s notes, results of the duplex ultrasound examination (positive vs
negative for DVT), D-dimer studies, and Wells criteria scores.
Results: During this 10-day period, 68 lower extremity venous duplex

ultrasound examinations were performed for emergency department
patients, 28% of which were performed after hours (n ¼ 19). Only 13% (n
¼ 9) of these patients received concomitant D-dimer serum tests, of
which 56% (5/9) of results were positive; 26 studies were bilateral, and
only 5 studies were positive for acute DVT in one (n ¼ 4) or both (n ¼ 1)
legs. Of 42 unilateral studies, only 9% (n ¼ 4) were positive for acute DVT.
Among patients with Wells criteria score <2, only 5 of 63 (8%) had a

D-dimer sample sent. Among these, one had a positive duplex ultra-
sound scan. Five (8%) other positive duplex ultrasound scans occurring
in the low-risk population did not have concomitant D-dimer samples
sent. No patients with negative D-dimer results had acute DVT on duplex
ultrasound examination.
Conclusions: Based on the preliminary results of our pilot study, it ap-

pears there is significant overutilization of venous duplex ultrasound imag-
ing by the emergency department for DVT screeningwith underutilization
ofD-dimer in low-risk patients. UseofD-dimer tests insteadofduplex ultra-
sound scan in low-risk (Well criteria score <2) patients would have poten-
tially saved $16,359 during a 10-day period, which would be approximately
$597,104 per annum. Larger studies are recommended to examine the
overuse of duplex ultrasound in the emergency department setting.
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Objective: Several population studies have described the incidence
and prevalence of chronic venous disease (CVD). This prospective study
was designed to determine in detail the distribution of reflux and
obstruction in all lower limb veins to provide reference data for the man-
agement of CVD patients.
Methods: Consecutive patients presenting to a university vascular clinic

andundergoingaduplexultrasoundexaminationwere included in thestudy.
PatientswithC2CVDclassorhigher regardless of symptomsorcosmetic con-
cerns were evaluated. Every patient received a detailed history and physical
examination by a vascular surgeon including all demographic information.
All patients then had a bilateral lower extremity venous ultrasound examina-
tion for reflux and obstruction. The examinationwas performed in the stand-
ingpositionwith theexceptionof iliacveinsand inferior venacava,whichwere
assessed in the supine position. Location and extent of reflux, vein diameters,
and presence of obstruction were recorded. Obstruction was characterized
as partial or complete for each venous segment. History of objectively
documented venous thrombosis and findings on ultrasound examination
indicating previous thrombosis were noted.
Results: There were 491 patients who presented for evaluation.

Excluded were 241 patients, of whom 49 had undergone previous treat-
ment and 192 had only C0 or C1 disease bilaterally. The remaining 250
patients were 32.8% male and 67.2% female. The mean body mass index
was 28.3 kg/m2 (range, 19.2-44 kg/m2); 55.2% identified as white, 11.2% as
black/African American, 23.6% as Hispanic/Latino/Spanish origin, and
0.8% as American Indian/Alaska Native. Asymptomatic patients
accounted for 17% of the cohort and symptomatic patients for 83%. Clin-
ical, Etiology, Anatomy, and Pathophysiology (CEAP) class was distributed
as 43% C2, 28.8% C3, 15.2% C4, 7.6% C5, and 4.8% C6.
In the superficial veins, 70.4% of patients had only unilateral disease;

29.6% had bilateral disease. Axial reflux was found in one vein 53.2% of
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