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Introduction

• Venous thromboembolism(VTE)

– Deep vein thrombosis(DVT)

– Pulmonary embolism(PE)

– Common and potentially fatal disease.



Introduction

• 4% from in the upper 
extremities

• 96% from in the lower 
extremities

• Almost all lower 
extremity DVTs arise 
from the calf veins and 
extend proximally

FJ Muñoz et Al. Chest. 2008 Jan;133(1):143-8



Predisposing factors

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



Epidemiology



Epidemiolgy

• Annual incidence rates of VTE
– PE: 39-115 per 100,000 population.

– DVT: 53-162 per 100,000 population.

– Mostly observed in patients older than 55 years

• Incidence DVT 
– Constant over time.

• Hospital admissions for PE 
– Doubled over the last decade.

Wendelboe AM, et al. Circ Res 2016;118:13401347.
Leller K, et al. Eur Heart J 2020;41:522529



Epidemiology

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603

Annual incidence rate of PE



Annual incidence of VTE, DVT and PE In Korea

Jang, M.J et al. Journal of Thrombosis and Haemostasis 9.1 (2011): 85-91.)

VTE

DVT

PE

https://wol-prod-cdn.literatumonline.com/cms/attachment/09cdf424-bcca-40ef-a17a-d55fc3b19b77/jth_4108_f1.gif
https://wol-prod-cdn.literatumonline.com/cms/attachment/2e212488-0dbf-49f5-b4e1-bee5757bdeab/jth_4108_f2.gif


Epidemiolgy
• Incidence comparison

VTE PE DVT

Massachusetts, US (2009) 113 65 68

Korea (2008) 13.8 5.31 7.01

(per 100, 000 individuals )

Jang, M.J et al. Journal of Thrombosis and Haemostasis 9.1 (2011): 85-91.)
Mazzolai, Lucia, et al European heart journal (2017)



Epidemiology

Tagalakis V, et al. Am J Med. 2013;126(9)



Epidemiology

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603

Fatality rates of PE



Diagnosis



Diagnosis

• Deep vein thrombosis and PE cannot be 
diagnosed based on signs and 
symptoms alone.

• Unnecessary diagnostic tests and 
anticoagulant therapy should be avoided.



Clinical decision rule

Tobias Tritschler et al. JAMA. 2018;320(15):1583-1594



Clinical decision rule

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603

Class     Level



Ceriani, E. et al. Journal of thrombosis and haemostasis, 2010;8(5), 957-970.



Ceriani, E. et al. Journal of thrombosis and haemostasis, 2010;8(5), 957-970.



D-dimer



• D-dimer



D-dimer

• D-dimer 
– A sensitive(more than 95%) marker for VTE and excludes VTE 

without need for further testing among patients with a low 
clinical probability of PE.

– Greater than 500 ng/mL suggest the presence of PE.

– Age and renal function.

Class    Level

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



D-dimer

Bertoletti, L. et al. Thrombosis and Haemostasis, 2014;112(09), 614–620.

Renal 
function

Age



D-dimer

• Plasma concentration of D-dimer in a healthy population 
increases with age.

• 50% of those ≥70 years old had a positive D-dimer (>500 
ng/mL FEU).

• Age-adjusted decision thresholds have sub-sequentially 
been recommended and validated (PE).

Haase C et al. Thromb Res. 2013;132(6):676-80
Douma RA et al. BMJ. 2010;340:c1475

Age Cut-off value

≤ 50 yrs 500 ng/mL

> 50 yrs Age x 10 ng/mL



Carmen A. et al. Intensive care medicine, 2017;43.3: 470.
Joerg C. et al. Critical care medicine, 2020;48.4: e270-e276.



Diagnosis



YEARS algorithm for PE

Tom van der Hulle et al. Lancet 2017; 390: 289–97 



PEGeD study

Kearon, C. et al. New England Journal of Medicine 2019;381(22), 2125-2134.



PEGeD Study

Kearon, C. et al. New England Journal of Medicine, 2019;381(22), 2125-2134.



The Wells clinical prediction rule.
Low(0~4)/Moderate(4.5~6)/High(>6)

Low Low Moderate Moderate
High

YEARS study
(2017)

PEGeD study
(2019)

Original  Well score

≠



Diagnosis



Imaging for Suspected PE

• Echocardiography

• Computed tomography pulmonary angiography

• Lung V˙ /Q˙ Scintigraphy



Echocardiography

Class    Level

Class    Level

D-shape



CTPA

Class    Level



CTPA - Acute PTE

Wittram, Conrad, et al. American Journal of Roentgenology 186.6(2006): S421-S429.



CTPA - Acute PTE

Wittram, Conrad, et al. American Journal of Roentgenology 186.6(2006): S421-S429.



CTPA - Chronic PTE

Wittram, Conrad, et al. American Journal of Roentgenology 186.6(2006): S421-S429.



CTPA - Chronic PTE

Wittram, Conrad, et al. American Journal of Roentgenology 186.6(2006): S421-S429.



CTPA, PTE

Acute PTE

Chronic PTE



Imaging for Suspected DVT

• Ultra-sonogrphy

– 24-hour available

– The proximal veins 
• Within 15 minutes 

• Good overall diagnostic accuracy

• Sensitivity: 96%, Specificity: 97% for DVT diagnosis

– Diagnostic accuracy is operator dependent.



Lower-limb CUS

Class    Level



V/Q scintigraphy

Class    Level



Radioactive 
compound 
inhaled into 

airspaces of lung. Radioactive compound 
injected into vein.

No injected 
material reaches 

this region.

Embolus in 
pulmonary 

artery

“Mismatch” of inhaled and injected compounds.

Lung perfusion Blood distribution



V/S scintigraphy



Risk assessment



Risk assessment

• Mandatory for determining the appropriate therapeutic 
management approach.

• Based on clinical symptoms and signs of hemodynamic instability.

• Clinical, imaging, and laboratory indicators of PE severity.

• Presence of comorbidity and any other aggravating condition.



Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



Risk assessment

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



Hemodynamic instability



Pulmonary  Embolism Severity Index

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



Risk assessment

Barnes, Geoffrey D., et al. JAMA network open 3.8 (2020): e2010779-e2010779.



• RV dysfunction
– RV/LV diameter ratio ≥ 1.0

– TAPSE < 16mm

Coutance et al. Critical Care 2011, 15:R103
Bryce et al. Insights into Imaging 2019, 10:18



Troponin

Bajaj, Anurag, et al. Heart & Lung 44.4 (2015): 327-334.



Risk assessment

Konstantinides, S. V. et Al. European heart journal 41.4 (2020): 543-603



Summary

Diagnosis Risk assessment



Take home massage

• Reduce the number of unnecessary 
imaging examinations.

• Precise risk assessment for proper 
management.


