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November 3, 2020     Volume 324, Number 17 

“Diagnosis and Treatment of Lower Extremity Venous Thromboembolism A Review”



JAMA October 16, 2018
Volume 320, Number 15, Page 1584





RISK FACTORS FOR VENOUS THROMBOEMBOLISM

*Older Age

*Intrinsic blood characteristics (Factor V, Non-O blood-type, SC disease)

*Lifestyle (smoking, obesity)

*Acquired risks (CA, hormone Rx, Acute infection, RA, COPD and Pregnancy)

-During pregnancy and the puerperium period VTE risk is at 1.4% (higher with 

HRT)

*Sex:   Highest risk in Female <50 yo and, conversely Male >65 yo



IMAGING FOR SUSPECTED DVT
Patients with suspected DVT according to a clinical decision rule and 

positive age-adjusted D-dimer testing should be referred for diagnostic 

imaging.

*VENOUS ULTRASONOGRAPHY IS THE                                                                              FIRST-

LINE IMAGING TEST



When do you order an US without a D-
dimerFor patients where clinical decision rules suggests that DVT is likely, including 

cancer, venous US should be performed without getting a D-dimer first because a 

normal level does not reliably exclude the diagnosis when pretest probability is high.

--THIS PATIENT HAS A HISTORY OF CANCER

--THIS PATIENT DOES 

NOT

No need for D-Dimer in either of these cases



TREATMENT STRATEGIES FOR VTE
DOAC’s: Although Dabigatran and Edoxaban require short-term initial treatment 

WITH a parenteral anticoagulant, Rivaroxaban and Apixaban can be initiated 

WITHOUT a parenteral anticoagulant by starting with a higher initial dose followed 

by a lower maintenance dose. 

Comparison between DOAC’s showed no difference in rates of recurrent VTE or 

VTE-related deaths. 

Choosing a DOAC should be based on patient comorbidities.



COMORBIDITIES AND DOAC’S
*Antiphospholipid Antibodies: Warfarin has lower rate of thromboembolic events 

when compared to DOAC’s.

*Cancer: LMWH have been standard therapy. 

*HOKUSAI VTE Trial with Edoxaban was non-inferior, but higher bleed rate in GI 

cancer. Rivaroxaban had a lower rate of VTE and no difference in major bleeding, 

but increase risk of non-major bleeding. 

*The CARAVAGGIO Trial showed noninferiority of Apixaban for prevention of 

recurrent VT without an increased risk of major bleeding.

**DOAC’s are considered an alternative to LMWH for management of cancer 

associated VTE, especially in patients without GI cancer.



Does isolated calf DVT need anticoagulation
It is recommended that with severe symptoms or risk factors for PE or extension to 

proximal veins (hospitalizations, CA, H/O VTE) that you start anticoagulation.

In an asymptomatic patient with none of the above, no therapy is needed.



SUPERFICIAL THROMBOPHLEBITIS GUIDELINES
*Everything connects to the deep; get an US                                 *DVT associated with 6-40%

*PE associated  with SVT: 20-33% are Asymptomatic, 2-13%  are Symptomatic      

*Treatment : Symptom relief= Compression, Ice/Heat, Elevation, NSAIDS

*CHEST (2012): If SVT > 5cm in length treat with prophylactic anticoagulation. SURPRISE Trial (2017)=Rivaroxaban 

10mg qd X 6 weeks. You can also use LMWH 60mg qd X 6 weeks (AS LONG AS IT IS > 3cm FROM JUNCTION OF 

DEEP SYSTEM)

*SVT <5cm long and >3cm from junction, treat symptomatically. If symptoms are severe can treat with prophylactic 

dose. If they are high risk: prior DVT/SVT, Ca, pregnancy, recent surgery or trauma can treat with prophylactic dose.

*If SVT is <3cm from the junction, treat like a DVT with full anticoagulation for 3 months

*US should be repeated after 3-7 days to see of thrombosis is progressing

*SVT in Pregnancy: LMWH, use throughout pregnancy and 6 weeks after



DOAC’s for Cancer patients with VTE?
DOAC’s are considered an alternative to LMWH for management of cancer 

associated VTE in patients WITHOUT  GI malignancy (increased risk of GI bleeding 

with use of some DOAC’s; Edoxaban in particular)



COMORBIDITIES AND DOAC’S     
AVOID                                                                                   USE

*Kidney Function: 

Stage 1-3:                                                                              DOAC’s

Stage 4:                    DOAC’s                                                      Warfarin or half-dose LMWH

Dialysis:          DOAC’s and LMWH                                                     Warfarin

*Cancer:             

Non-GI:                                                                                         LMWH or DOAC’s

GI:                         Rivaroxaban, Edoxaban                                              LMWH, Apixaban (consider)

Chemo:        Assess chemo-DOAC interaction                                       LMWH or DOAC’s



DVT in Pregnancy

AVOID DOAC’s                                                                                                              





MAY-THURNER SYNDROME

Accounts for 2-5% of all DVT’s and typically affects young women after surgery or 

peripartum.  Diagnosis with MRV, but IVUS with Venogram is more specific.

ILIAC VEIN OBSTRUCTION: MAY-THURNER



February 2016
Volume 149, Issue 2, Page 315-352





IS MY PATIENT HAVING A PE?

American College of Cardiology, January 2020, Vol. 49, Number 1, Page 39                     



PULMONARY EMBOLISM RESPONSE TEAMS

Endovascular Today: Supplement July 2019, page 6





WHAT DEVICES ARE AVAILABLE TO TREAT PE?

*SYSTEMIC THROMBOLYSIS: PEITHO Trial demonstrated benefit for combined endpoint of hemodynamic collapse or 

mortality, but at the cost of increased major bleeding (ICH) of 2% vs. 0.2% in anticoagulation alone and a 6.3% risk of major

bleeding. So, to mitigate bleeding risk, catheter-directed interventions are available in 2 categories: CDL and CBE.

*CDL=Catheter-Directed Thrombolysis. Used with USAT and non-ultrasound-assisted catheters. The US theoretically 

disrupts fibrin cross-linking to allow for improved thrombolytic penetration. The most common device is EKOS. No CDL trial 

to date has directly shown short term mortality benefit or prevention of hemodynamic decompensation. CDL does carry a 

higher rate of intracranial hemorrhage than anticoagulation alone. The optimal balance of dose and duration have not been 

fully established and is an area of investigation.

*CBE=Catheter-Based Embolectomy. Ranges from simple maceration and aspiration to rheolytic thrombectomy to clot 

removal via small and large bore embolectomy devices. These techniques are not recommended for routine use primarily 

due to adverse procedural complication profiles. FLARE Trial examined Flowtriever device which is designed to avoid 

adjunctive thrombolytic therapy. There were more instances of hemodynamic or respiratory decompensations associated 

with large-bore CBE compared with CDL, however, since they do not use thrombolytic therapy they are associated with a 

lower risk of ICH and other bleeding events than CDL. 

American College of Cardiology, January 2020, Vol. 49, Number 1, pages 38-39.





DOAC’S FOR TREATING PULMONARY EMBOLISM?

*Oral availability, rapid onset, minimal drug interactions, decreased bleeding risk, and comparable efficacy 

to warfarin, and heparin allow for use of DOAC’s to treat VTE.

* Rivaroxaban and Apixaban can be used in the acute setting for treatment of PE or secondary prevention 

in patients with DVT and PE.  Dabigatran and Edoxaban are effective in secondary prevention, but both 

require 5-10 days of initial parenteral anticoagulation and are not approved for initial stand-alone therapy.  

Other acute setting PE meds include UFH, LMWH, and Fondaparinux.

*Patients with acute PE who are otherwise stable and have no other reason for hospitalization may  be 

considered for outpatient management thanks to the DOAC’s that do not require initial parenteral agent.

*Contraindications for DOAC’s: Antiphospholipid Syndrome, Renal Impairment, Pregnancy, Liver 

Impairment, Obesity. Heparin-Induced Thrombocytopenia available data is scant, there are ongoing trials. 

Cancer and DOAC’s is challenging and uncertain. Clinicians should carefully review the pros and cons of 

Rivaroxaban and Edoxaban in patients with VTE. 

Endovascular Today: Supplement July 2019, pages 9-13













What is PTS and how is it diagnosed?
PTS is a clinical diagnosis made when signs or symptoms of DVT persist 3 to 6 

months after diagnosis and is characterized by chronic leg discomfort, edema, 

venous stasis changes, and venous ulceration in                                                                

advanced stages.



POSTTHROMBOTIC SYNDROME
Prolonged DVT can cause long term

damage to veins/valves

RX: Compression, Pneumatics, Skin

care



COMPRESSION SOCKS, YES OR NO?
WARNING:CONTROVERSY

THE TRIALS REPORTED WERE AIMED AT PREVENTION OF CHRONIC 

COMPLICATIONS OF PTS FOLLOWING DVT OR SVT AND NOT ON THE 

TREATMENT OF SYMPTOMS. FOR PATIENTS WITH ACUTE OR CHRONIC 

SYMPTOMS, COMPRESSION IS WARRANTED.



PREVALENCE OF VEIN DISEASE



TREATMENTS FOR VEIN DISEASE
Endovenous Thermal Ablation: RFA or EVLA

MOCA: Mechanochemical Ablation with ClariVein

Foam Sclerosant: Varithena

Venaseal: Non-foaming, non-chemical; is listed as a foreign body by the FDA

-All the above have about the same outcomes; some, however, were less painful.

Proebstle T. Endovenous laser for saphenous vein ablation. In: Bergan J. The Vein Book. Burlington, MA:Elsevier Press, 
2007:268.

Kim. P.S. (2017) Mechanochemical ablation for symptomatic great saphenous vein reflux, a 2 year follow up. Phlebology 
32(1), 43-48



VEIN DISEASE IS REAL

Vein Disease is Ral


