
Deep Venous Thrombosis Supporting Literature:

Emergent Question:  Is the common femoral or popliteal vein fully compressible?

Probe Type: Vascular probe (linear array, high frequency); 7.5 - 10 MhZ

Critical Care Scenario:  Patients who are unable to be transferred to radiological suites for 
evaluation of pulmonary embolism may benefit from evaluation of lower extremity deep veins.  
Also patients who are in acute resuscitation, finding a deep vein thrombosis may provide the 
clinician with more confidence in making the decision for heparin or intra-arrest thrombolytic 
agents.

Scanning Technique:   Most patients in the emergent setting will be unable to sit in the best 
position to evaluate the lower extremity veins (with legs hanging off the bed).  Most patients are 
supine and the visualization of the deep veins of the lower extremity can be improved by 
externally rotating the leg.  The probe marker should be directed towards the patient’s right side.   
If the veins are collapsible with pressure, the vein is patent and there is no clot present.  If the 
veins do not collapse with pressure, there may be a clot within the lumen of the vessel preventing 
collapse.  If the artery is seen in relationship to the vein (which is preferred), the amount of 
pressure applied should be even and just enough show some small deformity in the artery 
visualized.  The strength and direction of compression is important since if not done strong 
enough, one might think there is a thrombus when there is not, and if done too aggressively one 
might miss early thrombi formation that is not clearly seen in the lumen of the vessel.  Also, the 
pressure should be applied evenly and perpendicular to the skin, if pressure applied at angle, the 
vessel may appear not to collapse.  The most common examinations are the ‘two point’ and the 
‘three point’ studies, where two point examination studies the common femoral vein and the 
popliteal vein; and the three point examination adds the superficial femoral vein.  The two point 
examination has been well validated in the outpatient population [1-3].  The three point 
examination is recommended as there have been studies that show higher incidence of clots 
isolated to the superficial femoral vein in asymptomatic patients [4, 5].  In a study by Kory et al, 
they found their sensitivity would have decreased from 88% to 82% if the superficial femoral 
vein was not included; and as a result they recommend a three point protocol [6].  The common 
femoral vein should compress fully and done at the greater saphenous takeoff [Figure 1].  Then 
you can move just a bit distal to image the deep/superficial femoral vein junction.  The last 
location to evaluate is the popliteal vein behind the knee.  In the supine patient, the operator can 
lift the leg and place the probe behind the knee.  One must not mistake the lymph node for a 
clotted femoral vein, and can be best prevented by scanning proximal and distal or turning your 
probe to the longitudinal axis, as a lymph node will not continue in either direction more than a 
few centimeters and appears as a circular structure in longitudinal views [Figure 2].

Supporting Literature:  Venous thromboembolism has been shown to lead to significant 
morbidity and mortality when undiagnosed in the emergently ill patient [7-9].  It has also been 
shown that clinicians with focused training in ultrasound can perform accurate proximal lower 



extremity deep vein studies, with a study from Blaivas et al showing that emergency medicine 
physicians with 5 hours of training achieved a 98% agreement with formal ultrasound [10-12].  
Most studies done on this topic had examinations that were limited to the proximal veins 
secondary to the undefined clinical relevance of calf vein thrombosis in the intensive care units, 
the much lower sensitivity of ultrasound to diagnose calf deep vein thrombosis, and the increased 
time this would require [13, 14].

[1].  Bernardi E, Camporese G, Büller HR, et al; Erasmus Study Group. Serial 2-point 
ultrasonography plus D-dimer vs whole- leg color-coded Doppler ultrasonography for 
diagnosing suspected symptomatic deep vein thrombosis: a randomized controlled trial. JAMA. 
2008;300(14):1653-1659.
[2].  Lensing AW, Doris CI, Mcgrath FP et al. A comparison of compression ultrasound with 
color Doppler ultrasound for the diagnosis of symptomless postoperative deep vein throm- bosis. 
Arch Intern Med. 1997;14;157(7):765-768
[3].  Poppiti R, Papanicolaou G, Perese S, Weaver FA. Limited B-mode venous imaging versus 
complete color-flow duplex venous scanning for detection of proximal deep venous thrombosis. 
J Vasc Surg. 1995;22(5):553-557.
[4].  Ascani A, Radicchia S, Parise P, Nenci GG, Agnelli G. Dis- tribution and occlusiveness of 
thrombi in patients with sur- veillance detected deep vein thrombosis after hip surgery. Thromb 
Haemost. 1996;75(2):239-241.
[5].  Labropoulos N, Waggoner T, Sammis W, Samali S, Pappas PJ. The effect of venous 
thrombus location and extent on the development of post-thrombotic signs and symptoms. J Vasc 
Surg. 2008;48(2):407-412.
[6].  Kory, P. D., Pellecchia, C. M., Shiloh, A. L., Mayo, P. H., DiBello, C., & Koenig, S. (2011). 
Accuracy of ultrasonography performed by critical care physicians for the diagnosis of DVT. 
CHEST Journal, 139(3), 538-542.
[7].  Stein PD, Henry JW. Prevalence of acute pulmonary embolism among patients in a general 
hospital and at autopsy. Chest. 1995;108(4):978-981.
[8].  Twigg SJ, McCrirrick A, Sanderson PM. A comparison of post mortem findings with post 
hoc estimated clinical diagnoses of patients who die in a United Kingdom intensive care unit. 
Intensive Care Med. 2001;27(4):706-710.
[9].  Williams MT, Aravindan N, Wallace MJ, Riedel BJCJ, Shaw ADS. Venous 
thromboembolism in the intensive care unit. Crit Care Clin. 2003;19(2):185-207.
[10].  Blaivas M, Lambert MJ, Harwood RA, Wood JP, Konicki J. Lower-extremity Doppler for 
deep venous thrombosis—can emergency physicians be accurate and fast? Acad Emerg Med. 
2000;7(2):120-126.
[11].  Magazzini S, Vanni S, Toccafondi S, et al. Duplex ultrasound in the emergency department 
for the diagnostic management of clinically suspected deep vein thrombosis. Acad Emerg Med. 
2007;14(3):216-220.
[12].  Jang T, Docherty M, Aubin C, Polites G. Resident-performed compression ultrasonography 
for the detection of proximal deep vein thrombosis: fast and accurate. Acad Emerg Med. 
2004;11(3):319-322.



[13].  Tapson VF, Carroll BA, Davidson BL, et al; American Thoracic Society. The diagnostic 
approach to acute venous thromboembolism. Clinical practice guideline. Am J Respir Crit Care 
Med. 1999;160(3):1043-1066.
[14].  Lensing AW, Doris CI, Mcgrath FP et al. A comparison of compression ultrasound with 
color Doppler ultrasound for the diagnosis of symptomless postoperative deep vein throm- bosis. 
Arch Intern Med. 1997;14;157(7):765-768

Figure 1 - common femoral at greater saphenous (1a), superficial femoral (1b), popliteal (1c)
Figure 2 - lymph node (2a) and deep vein thrombosis (2b) in comparison


