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Current Diagnosis of Venous Thrombo-

embolism in Primary Care: A Clinical 

Practice Guideline from the American 

Academy of Family Physicians and the 

American College of Physicians 

ABSTRACT
This guideline summarizes the current approaches for the diagnosis of venous 
thromboembolism. The importance of early diagnosis to prevent mortality and 
morbidity associated with venous thromboembolism cannot be overstressed. This 
fi eld is highly dynamic, however, and new evidence is emerging periodically that 
may change the recommendations. The purpose of this guideline is to present 
recommendations based on current evidence to clinicians to aid in the diagnosis 
of lower extremity deep venous thrombosis and pulmonary embolism. 

Ann Fam Med 2007;5:57-62. DOI: 10.1370/afm.667.

RECOMMENDATIONS
Recommendation 1
Validated clinical prediction rules should be used to estimate pretest probability of venous 

thromboembolism (VTE), both deep venous thrombosis (DVT) and pulmonary embo-

lism, and for the basis of interpretation of subsequent tests.

Good quality evidence supports the use of clinical prediction rules 

to establish pretest probability of disease. The Wells prediction rules for 

DVT and for pulmonary embolism (Tables 1 and 2) have been validated 

and are frequently used to estimate the probability of VTE before per-

forming more defi nitive testing on patients. The Wells prediction rule 

performs better in younger patients without comorbidities or a history 

of VTE than it does in other patients. Physicians should use their clinical 

judgment in cases where a patient is older or presents with comorbidities. 

Recommendation 2
In appropriately selected patients with low pretest probability of DVT or pulmonary 

embolism, obtaining a high-sensitivity D-dimer is a reasonable option, and if negative, 
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indicates a low likelihood of VTE.

In selected patients who have a low 

pretest probability of VTE as defi ned 

by the Well prediction rules, a nega-

tive high-sensitivity D-dimer assay for 

VTE has suffi ciently high negative 

predictive value to reduce the need 

for further imaging studies. Currently, 

enzyme-linked immunosorbent assay 

(ELISA), quantitative rapid ELISA, and 

advanced turbidimetric D-dimer deter-

minations are highly sensitive assays 

(sensitivity 96% to 100%) and their use 

is practical in diagnosis of VTE. D-

dimer testing has the highest negative 

predictive value when used to exclude 

VTE in younger patients without asso-

ciated comorbidity or history of VTE 

and with short duration of symptoms, 

because the Wells criteria more accu-

rately predict a low pretest probabil-

ity of VTE in such patients. In older 

patients, those with associated comor-

bidity, and long duration of symptoms, 

a D-dimer alone may not be suffi cient 

to rule out VTE.

Recommendation 3
Ultrasound is recommended for patients with 

intermediate to high pretest probability of DVT 

in the lower extremities.

Use of ultrasound in diagnosing 

symptomatic thrombosis in the proximal 

veins of the lower limb is recommended 

for patients whose pretest probability 

of disease falls in the category of inter-

mediate to high risk of DVT under the 

Wells prediction rule. Ultrasound is less sensitive in 

patients who have DVT limited to the calf; therefore, 

a negative ultrasound does not rule out DVT in these 

patients. Repeat ultrasound or venography may be 

required for patients who have suspected calf-vein 

DVT and a negative ultrasound and for patients who 

have suspected proximal DVT and an ultrasound that 

is technically inadequate or equivocal. Contrast venog-

raphy is still considered the defi nitive test to rule out 

the diagnosis of DVT.

 Recommendation 4
Patients with intermediate or high pretest probability of pulmo-

nary embolism require diagnos tic imaging studies.

For patients who have intermediate or high pretest 

probability of pulmonary embolism, imaging is essen-

tial. Possible tests include ventilation-perfusion (V/Q) 

scan, multidetector helical computed axial tomog-

raphy (CT), and pulmonary angiography. Recent 

systematic reviews indicate that CT alone may not be 

suffi ciently sensitive to exclude pulmonary embolism 

in patients who have a high pretest probability of pul-

monary  embolism. 

INTRODUCTION

V
TE comprises pulmonary embolism and DVT. 

Most deep vein thromboses are in the lower 

extremity. Those that involve the deep veins 

proximal to the knee are associated with an increased 

risk of pulmonary embolism. Those that involve only 

the calf veins are not associated with an increased risk 

of pulmonary embolism, but are associated with devel-

opment of postthrombotic syndrome. Upper extremity 

Table 1. Wells Prediction Rule for Diagnosing Deep Venous 
Thrombosis: Clinical Evaluation Table for Predicting Pretest 
Probability of Deep Vein Thrombosis

Clinical Characteristic Score

Active cancer (treatment ongoing, within previous 6 months, or palliative) 1

Paralysis, paresis, or recent plaster immobilization of the lower extremities 1

Recently bedridden >3 days or major surgery within 12 weeks requiring 
general or regional anesthesia

1

Localized tenderness along the distribution of the deep venous system 1

Entire leg swollen 1

Calf swelling 3 cm larger than asymptomatic side (measured 10 cm below 
tibial tuberosity)

1

Pitting edema confi ned to the symptomatic leg 1

Collateral superfi cial veins (nonvaricose) 1

Alternative diagnosis at least as likely as deep venous thrombosis -2

Note: Clinical probability: low ≤0; intermediate 1-2; high ≥3. In patients with symptoms in both legs, 
the more symptomatic leg is used.

Reprinted from The Lancet, Vol 350, Wells PS, Anderson DR, Bormanis J, et al. Value of assessment of 
pretest probability of deep-vein thrombosis in clinical management, pp 1795-1798, Copyright 2002, 
with permission from Elsevier.  

Table 2. Wells Prediction Rule for Diagnosing Pulmonary 
Embolism: Clinical Evaluation Table for Predicting Pretest 
Probability of Pulmonary Embolism

Clinical Characteristic Score

Previous pulmonary embolism or deep vein thrombosis +1.5

Heart rate >100 beats per minute +1.5

Recent surgery or immobilization +1.5

Clinical signs of deep vein thrombosis +3

Alternative diagnosis less likely than pulmonary embolism +3

Hemoptysis +1

Cancer +1

Note:  Clinical probability of pulmonary embolism: low 0-1; intermediate 2-6; high ≥7.

Reprinted from Am J Med, Vol 113, Chagnon I, Bounameaux H, Aujesky D, et al, Comparison of two 
clinical prediction rules and implicit assessment among patients with suspected pulmonary embolism, 
pp 269-275, Copyright 2002, with permission from Elsevier. 
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deep vein thromboses are uncommon and are outside 

the scope of this guideline. The annual incidence of 

VTE in the United States is 600,000 cases1 and is 

increasing with the aging of the population. Twenty-

six percent of undiagnosed and untreated patients 

with pulmonary embolism will have a subsequent 

fatal embolic event, whereas another 26% will have a 

nonfatal recurrent embolic event that can eventually 

be fatal.2 Thus, the importance of early diagnosis to 

prevent mortality and morbidity associated with VTE 

cannot be overemphasized.

This guideline aims to present evidence-based 

recommendations for the diagnosis of lower extremity 

 DVT and pulmonary embolism. The target audience 

for this guideline is all primary care physicians. The 

target patient population is all adults who have a prob-

ability of developing DVT or pulmonary embolism, 

including pregnant individuals. 

METHODS
The guideline is based on a systematic review of 

the evidence as detailed in a comprehensive evi-

dence report published in 20033 and updated in the 

accompanying background paper by members of the 

Johns Hopkins University Evidence-based Practice 

Center that prepared the original report.4,5 Those 

papers contain substantial additional detail about the 

evidence for each of the recommendations in this 

guideline. The American Academy of Family Physi-

cians (AAFP) nominated this topic to the Agency for 

Healthcare Research and Quality Evidence-based 

Practice Centers (EPC) program, and the American 

College of Physicians (ACP) supported the nomina-

tion. This document covers diagnosis and is the fi rst 

of 2 guidelines, the second by Snow et al addresses 

management.6 

This guideline’s recommendations are based on the 

EPC review, which addressed the following questions 

on diagnosis formulated by the AAFP and ACP: 

1. Are clinical prediction rules valuable for diagnos-

ing DVT or pulmonary embolism, and does addition of 

the D-dimer assay improve the test characteristics of 

clinical prediction rules?

2. What are the test characteristics of D-dimer 

measurement alone when used for diagnosis or exclu-

sion of lower extremity DVT or pulmonary embo-

lism, and how does choice of assay affect the test 

characteristics?

3. What are the test characteristics of ultrasonogra-

phy for diagnosis of DVT, including calf vein DVT?

4. What are the test characteristics of computed 

axial tomography (CT) for diagnosis of pulmonary 

embolism? 

CLINICAL PREDICTION RULES ALONE 
AND IN COMBINATION WITH D-DIMER 
ASSAY FOR DIAGNOSIS OF VTE
A clinical prediction rule is used to calculate the pretest 

probability of VTE based on a clinical assessment of risk 

factors and physical fi ndings. Of the various available 

prediction rules, the Wells prediction rules for DVT and 

pulmonary embolism7,8 were most frequently evaluated 

(17 of 19 studies for DVT7,9-24 and 3 of 8 for pulmonary 

embolism25-27). Individual clinical features are poorly pre-

dictive when not combined in a formal prediction rule.28

Eleven studies combined the Wells prediction rule 

with a D-dimer assay.* A systematic review concluded 

that patients with a low pretest probability and a nega-

tive D-dimer test had a 3-month incidence of DVT of 

0.5%, whereas those with a negative D-dimer test and 

moderate or high pretest probability had incidences 

of 3.5% and 21.4%, respectively.30 A recent study of 

the Wells rule in primary care raised doubts about 

its negative predictive value, but the study included 

patients with recurrent DVT, and its implications are 

not yet clear.31

In summary, the evidence supports the use of a 

clinical prediction rule for establishing pretest prob-

ability of VTE. Combination of a D-dimer assay with 

a clinical prediction rule provides suffi cient negative 

predictive value to reduce the need for further imaging 

studies in appropriately selected patients with low pre-

test probability of disease. 

TEST CHARACTERISTICS OF D-DIMER 
ASSAYS ALONE FOR DIAGNOSIS OF VTE
Four systematic reviews4 evaluated the use of D-dimer 

testing alone (ie, without concomitant use of a clini-

cal prediction rule) for diagnosis or exclusion of VTE. 

Two of these studies examined the use of D-dimer 

testing for excluding pulmonary embolism. These stud-

ies showed that both enzyme-linked immunosorbent 

assays (ELISA) and latex turbidimetric assays had a 

high sensitivity and a high negative predictive value for 

pulmonary embolism in patients with a low to moderate 

clinical probability of the disease (using a D-dimer cut-

off of 500 ng/mL).32,33 Specifi city decreased, however, 

for patients with associated comorbidity, older age, and 

longer duration of symptoms. Stein et al’s meta-analysis 

of D-dimer assays for diagnosis of DVT or pulmo-

nary embolism using ELISA found pooled specifi cities 

ranged from 40% to 50%.34

In summary, the evidence suggests that a negative 

highly sensitive D-dimer test can help exclude the 

diagnosis of proximal DVT and pulmonary embolism 

* References 9, 14, 15 17-19 ,22 ,23 ,26, 27, 29.
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in relatively healthy younger patients with short dura-

tion of symptoms who have a low pretest probability of 

VTE. There is variation in the sensitivity of D-dimer 

assays, however, and clinicians should be informed 

about the type of D-dimer assay used in their clinical 

setting relative to the population being tested and type 

of assay being used. 

TEST CHARACTERISTICS OF 
ULTRASONOGRAPHY FOR DIAGNOSIS 
OF DVT
The EPC review found sensitivities of 89% to 96% 

and specifi cities of 94% to 99% for ultrasonography 

in the diagnosis of symptomatic thrombosis in the 

proximal veins of the lower extremity.12,35-41 Sensitivity 

was lower (47% and 62%) for diagnosis of thrombi in 

proximal veins in asymptomatic patients.12,38 There was 

also variation in sensitivity (73% to 93%) in symptom-

atic patients with DVT in the calf.37-39 For asymptom-

atic patients, however, sensitivities for detecting DVT 

limited to the calf were approximately 50%. All of the 

reviews used contrast venography as the reference 

standard point for inclusion criterion. 

Hence, ultrasonography has high sensitivity and 

specifi city for diagnosing proximal DVT of the lower 

extremity in symptomatic patients. Though specifi city 

is maintained, sensitivity is diminished in patients who 

are asymptomatic or who have DVT in the calf.

TEST CHARACTERISTICS OF HELICAL 
COMPUTED AXIAL TOMOGRAPHY FOR 
DIAGNOSIS OF PULMONARY EMBOLISM
The systematic reviews for use of helical CT in diag-

nosis of pulmonary embolism reported a wide range 

of summary sensitivities (66% to 93%) but a narrow 

range of summary specifi cities (89% to 98%).42 Inclu-

sion criteria and reference standards varied across the 

different reviews, and heterogeneity was high across 

individual studies. Segal and colleagues performed 

their own systematic review including only prospec-

tive studies and those that uniformly applied pulmo-

nary arteriography as the reference standard, and they 

confi rmed the fi nding of wide variation in sensitivity 

(45% to 100%) and specifi city (78% to 100%).4

Interpretation of this evidence is controversial 

because of such factors as substantial referral bias asso-

ciated with the published evidence. More importantly, 

the literature has lagged behind rapid recent advances 

in CT technology. The authors of the EPC report esti-

mate that for diagnosis of pulmonary embolism, helical 

CT has at best a sensitivity of 90% and specifi city of 

95% compared with conventional pulmonary arteriog-

raphy. Data published after the EPC review was com-

pleted suggest that current-generation multidetector 

CT technology may offer signifi cantly higher sensitiv-

ity and similar specifi city to the technology assessed in 

the EPC review.43 Even so, 2 recent systematic reviews 

conclude that helical CT alone may not be suffi ciently 

sensitive to exclude pulmonary embolism in patients 

who have relatively high pretest probability.44,45 Fur-

ther imaging studies are likely needed in patients who 

have a high pretest probability of pulmonary embo-

lism and a negative CT scan; options include single or 

sequential ultrasound assessment of the lower extremi-

ties or pulmonary angiography.

SUMMARY
Strong evidence supports the use of clinical prediction 

rules to establish pretest probability of VTE before 

further testing. Use of a high-sensitivity D-dimer assay 

in patients who have a low pretest probability of VTE 

has a high negative predictive value; it is highest for 

younger patients with low pretest probability, no asso-

ciated comorbidity or previous DVT, and a short dura-

tion of symptoms. There is strong evidence supporting 

the use of ultrasonography for diagnosing proximal 

DVT in symptomatic patients; sensitivity is much lower 

in asymptomatic patients and for detecting calf vein 

DVT. Recent results suggest that newer CT technol-

ogy for diagnosis of pulmonary embolism might have a 

higher sensitivity and specifi city than seen in previous 

studies. In addition, it is likely that accuracy of CTs will 

improve with time as the technology evolves further. 

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/current/full/5/1/57.

Key words: Deep vein thrombosis; pulmonary embolism; thromboem-
bolism, venous; practice guidelines; recommendations

Submitted May 1, 2006; accepted October 3, 2006.

This guideline was approved by the American College of Physicians 
Board of Regents on April 4, 2006; and approved by the American 
Academy of Family Physicians Board of Directors on March 28, 2006.

Funding support: Financial support for the development of this guide-
line comes exclusively from the American College of Physicians and 
American Academy of Family Physicians operating budgets.

Disclaimer: No statement in this article should be construed as an offi -
cial position of the Agency for Healthcare Research and Quality or the 
US Department of Health and Human Services. 

Notice: Clinical practice guidelines are “guides” only and may not apply 
to all patients and all clinical situations. Thus, they are not intended to 
override clinicians’ judgment. All American College of Physicians’ clinical 
practice guidelines are considered automatically withdrawn or invalid 5 
years after publication or once an update has been issued.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 1 ✦ JANUARY/FEBRUARY 2007

61

DIAGNOSIS OF VENOUS THROMBOEMBOLISM

Joint American Academy of Family Physicians/American College of 
Physicians Panel on Deep Venous Thrombosis/Pulmonary Embo-
lism: Clinical Effi cacy and Assessment Subcommittee of the American 
College of Physicians: Douglas K. Owens, MD, MS, Chair; Mark Aronson, 
MD; Donald E. Casey Jr, MD, MPH, MBA; J. Thomas Cross, Jr, MD, MPH; 
Nancy C. Dolan, MD; Nick Fitterman, MD; E. Rodney Hornbake, MD; 
Paul Shekelle, MD, PhD; Katherine D. Sherif, MD; Kevin Weiss, MD, MPH 
(Immediate Past Chair). Commission on Science of the American Academy 
of Family Physicians: Eric M. Wall, MD, MPH, Chair; Kevin A. Peterson, 
MD, MPH; James M. Gill, MD; Robert C. Marshall, MD, MPH; Jonathan 
E. Rodnick, MD; Kenneth G. Schellhase, MD, MPH; Steven W. Strode, 
MD, MEd, MPH; Kurtis S. Elward, MD, MPH; James W. Mold, MD, MPH; 
Jonathan L. Temte, MD, PhD; Frederick M. Chen, MD, MPH; Thomas F. 
Koinis, MD; Donya A. Powers, MD; Karl M. Kochendorfer, MD; Peter 
John Oppelt; Herbert F. Young, MD, MA; Bellinda K. Schoof, MHA. 

References
 1. Anderson FA, Jr., Wheeler HB, Goldberg RJ, et al. A population-

based perspective of the hospital incidence and case-fatality rates 
of deep vein thrombosis and pulmonary embolism. The Worcester 
DVT Study. Arch Intern Med. 1991;151:933-938.

 2. Barritt DW, Jordan SC. Anticoagulant drugs in the treatment of pul-
monary embolism. A controlled trial. Lancet. 1960;1:1309-1312.

 3. Segal J, Eng J, Jenckes M. Diagnosis and Treatment of Deep Venous 
Thrombosis and Pulmonary Embolism. Evidence Report/Technol-
ogy Assessment. Rockville, MD: Prepared by the Johns Hopkins 
Evidence-based Practice Center under Contract No. 290-97-0007; 
2003. Publication No. 03-E016. 

 4. Segal J, Eng J, Tamariz L, Bass E. Review of the evidence on diag-
nosis of deep venous thrombosis and pulmonary embolism. Ann 
Fam Med. 2007;5:63-73.

 5. Segal JB, Streiff MB, Hoffman LV, Thornton K, Bass EB. Manage-
ment of venous thromboembolism: a systematic review for a prac-
tice guideline. Ann Intern Med. 2007;146:211-222.

 6. Snow V, Qaseem A, Barry P, et al. Management of venous throm-
boembolism in primary care: a clinical practice guideline from the 
American College of Physicians and the American Academy of Fam-
ily Physicians. Ann Intern Med. 2007;146:204-210.

 7. Wells PS, Anderson DR, Bormanis J, et al. Value of assessment of 
pretest probability of deep-vein thrombosis in clinical management. 
Lancet. 1997;350:1795-1798.

 8. Chagnon I, Bounameaux H, Aujesky D, et al. Comparison of two 
clinical prediction rules and implicit assessment among patients 
with suspected pulmonary embolism. Am J Med. 2002;113:269-275.

 9. Cornuz J, Ghali WA, Hayoz D, et al. Clinical prediction of deep 
venous thrombosis using two risk assessment methods in combina-
tion with rapid quantitative D-dimer testing. Am J Med. 2002;112:
198-203.

 10. Anderson DR, Wells PS, Stiell I, et al. Thrombosis in the emergency 
department: use of a clinical diagnosis model to safely avoid 
the need for urgent radiological investigation. Arch Intern Med. 
1999;159:477-482.

 11. Kraaijenhagen RA, Piovella F, Bernardi E, et al. Simplifi cation of the 
diagnostic management of suspected deep vein thrombosis. Arch 
Intern Med. 2002;162:907-911.

 12. Wells PS, Lensing AW, Davidson BL, Prins MH, Hirsh J. Accuracy of 
ultrasound for the diagnosis of deep venous thrombosis in asymp-
tomatic patients after orthopedic surgery. A meta-analysis. Ann 
Intern Med. 1995;122:47-53.

 13. Dryjski M, O’Brien-Irr MS, Harris LM, Hassett J, Janicke D. Evalu-
ation of a screening protocol to exclude the diagnosis of deep 
venous thrombosis among emergency department patients. J Vasc 
Surg. 2001;34:1010-1015.

 14. Anderson DR, Wells PS, Stiell I, et al. Management of patients with 
suspected deep vein thrombosis in the emergency department: 
combining use of a clinical diagnosis model with D-dimer testing. J 
Emerg Med. 2000;19:225-230.

 15. Funfsinn N, Caliezi C, Biasiutti FD, et al. Rapid D-dimer testing 
and pre-test clinical probability in the exclusion of deep venous 
thrombosis in symptomatic outpatients. Blood Coagul Fibrinolysis. 
2001;12:165-170.

 16. Constans J, Nelzy ML, Salmi LR, et al. Clinical prediction of lower 
limb deep vein thrombosis in symptomatic hospitalized patients. 
Thromb Haemost. 2001;86:985-990.

 17. Kearon C, Ginsberg JS, Douketis J, et al. Management of suspected 
deep venous thrombosis in outpatients by using clinical assessment 
and D-dimer testing. Ann Intern Med. 2001;135:108-111.

 18. Aschwanden M, Labs KH, Jeanneret C, Gehrig A, Jaeger KA. The 
value of rapid D-dimer testing combined with structured clinical 
evaluation for the diagnosis of deep vein thrombosis. J Vasc Surg. 
1999;30:929-935.

 19. Schutgens RE, Ackermark P, Haas FJ, et al. Combination of a normal 
D-dimer concentration and a non-high pretest clinical probability 
score is a safe strategy to exclude deep venous thrombosis. Circula-
tion. 2003;107:593-597.

 20. Shields GP, Turnipseed S, Panacek EA, et al. Validation of the Cana-
dian clinical probability model for acute venous thrombosis. Acad 
Emerg Med. 2002;9:561-566.

 21. Tick LW, Ton E, van Voorthuizen T, et al. Practical diagnostic man-
agement of patients with clinically suspected deep vein thrombosis 
by clinical probability test, compression ultrasonography, and D-
dimer test. Am J Med. 2002;113:630-635.

 22. Ruiz-Gimenez N, Friera A, Artieda P, et al. Rapid D-dimer test 
combined a clinical model for deep vein thrombosis. Validation 
with ultrasonography and clinical follow-up in 383 patients. Thromb 
Haemost. 2004;91:1237-1246.

 23. Ilkhanipour K, Wolfson AB, Walker H, et al. Combining clinical risk 
with D-dimer testing to rule out deep vein thrombosis. J Emerg 
Med. 2004;27:233-239.

 24. Wells PS, Anderson DR, Bormanis J, et al. Application of a 
diagnostic clinical model for the management of hospitalized 
patients with suspected deep-vein thrombosis. Thromb Haemost. 
1999;81:493-497.

 25. Wells PS, Ginsberg JS, Anderson DR, et al. Use of a clinical model 
for safe management of patients with suspected pulmonary embo-
lism. Ann Intern Med. 1998;129:997-1005.

 26. Wells PS, Anderson DR, Rodger M, et al. 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.

 27. Wells PS, Anderson DR, Rodger M, et al. Excluding pulmonary 
embolism at the bedside without diagnostic imaging: management 
of patients with suspected pulmonary embolism presenting to the 
emergency department by using a simple clinical model and d-
dimer. Ann Intern Med. 2001;135:98-107.

 28. Goodacre S, Sutton AJ, Sampson FC. Meta-analysis: The value of 
clinical assessment in the diagnosis of deep venous thrombosis. Ann 
Intern Med. 2005;143:129-139.

 29. Lennox AF, Delis KT, Serunkuma S, et al. Combination of a clinical 
risk assessment score and rapid whole blood D-dimer testing in the 
diagnosis of deep vein thrombosis in symptomatic patients. J Vasc 
Surg. 1999;30:794-803.

 30. Fancher TL, White RH, Kravitz RL. Combined use of rapid D-dimer 
testing and estimation of clinical probability in the diagnosis of 
deep vein thrombosis: systematic review. BMJ. 2004;329:821.

  31. Oudega R, Hoes AW, Moons KG. The Wells rule does not adequate-
ly rule out deep venous thrombosis in primary care patients. Ann 
Intern Med. 2005;143:100-107.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 1 ✦ JANUARY/FEBRUARY 2007

62

DIAGNOSIS OF VENOUS THROMBOEMBOLISM

 32. Brown MD, Lau J, Nelson RD, Kline JA. Turbidimetric D-dimer test 
in the diagnosis of pulmonary embolism: a metaanalysis. Clin Chem. 
2003;49:1846-1853.

 33. Brown MD, Rowe BH, Reeves MJ, Bermingham JM, Goldhaber SZ. 
The accuracy of the enzyme-linked immunosorbent assay D-dimer 
test in the diagnosis of pulmonary embolism: a meta-analysis. Ann 
Emerg Med. 2002;40:133-144.

 34. Stein PD, Hull RD, Patel KC, et al. D-dimer for the exclusion of 
acute venous thrombosis and pulmonary embolism: a systematic 
review. Ann Intern Med. 2004;140:589-602.

 35. White RH, McGahan JP, Daschbach MM, Hartling RP. Diagnosis 
of deep-vein thrombosis using duplex ultrasound. Ann Intern Med. 
1989;111:297-304.

 36. Becker DM, Philbrick JT, Abbitt PL. Real-time ultrasonography for 
the diagnosis of lower extremity deep venous thrombosis. The wave 
of the future? Arch Intern Med. 1989;149:1731-1734.

 37. Cogo A, Lensing AW, Wells P, Prandoni P, Buller HR. Noninvasive 
objective tests for the diagnosis of clinically suspected deep-vein 
thrombosis. Haemostasis. 1995;25:27-39.

 38. Kearon C, Julian JA, Newman TE, Ginsberg JS. Noninvasive diag-
nosis of deep venous thrombosis. McMaster Diagnostic Imaging 
Practice Guidelines Initiative. Ann Intern Med. 1998;128:663-677.

 39. Gottlieb RH, Widjaja J, Tian L, Rubens DJ, Voci SL. Calf sonog-
raphy for detecting deep venous thrombosis in symptomatic 
patients: experience and review of the literature. J Clin Ultrasound. 
1999;27:415-420.

 40. Mustafa BO, Rathbun SW, Whitsett TL, Raskob GE. Sensitivity and 
specifi city of ultrasonography in the diagnosis of upper extrem-
ity deep vein thrombosis: a systematic review. Arch Intern Med. 
2002;162:401-404.

 41. Kassai B, Boissel JP, Cucherat M, et al. A systematic review of the 
accuracy of ultrasound in the diagnosis of deep venous thrombosis 
in asymptomatic patients. Thromb Haemost. 2004;91:655-666.

 42. Rathbun SW, Raskob GE, Whitsett TL. Sensitivity and specifi city of 
helical computed tomography in the diagnosis of pulmonary embo-
lism: a systematic review. Ann Intern Med. 2000;132:227-232.

 43. Winer-Muram HT, Rydberg J, Johnson MS, et al. Suspected acute 
pulmonary embolism: evaluation with multi-detector row CT 
versus digital subtraction pulmonary arteriography. Radiology. 
2004;233:806-815.

 44. Roy PM, Colombet I, Durieux P, et al. Systematic review and meta-
analysis of strategies for the diagnosis of suspected pulmonary 
embolism. BMJ. 2005;331:259.

 45. Quiroz R, Kucher N, Zou KH, et al. Clinical validity of a negative 
computed tomography scan in patients with suspected pulmonary 
embolism: a systematic review. JAMA. 2005;293:2012-2017.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


