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Risk factors for VTE



AT-III Deficiency

FV Leiden

Other common polymorphisms

Prothrombin Mutation

Protein C Deficiency

Protein S Deficiency
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Clinical signs and symptoms of deep vein thrombosis

Deep vein thrombosis

-Swelling of the leg 

-Pain or tenderness in the leg 

-Feeling of increased warmth in the area of the leg that is swollen or that hurts 

-Red or discolored skin. 



Diagnosis of deep vein thrombosis (DVT)

Duplex sonography
venography



CT Venography

(optional)

Jonetz-Mentzel L et al. Zentralbl Chir 2002; 127: 755±759

Radiation Medicine: Vol. 22 No. 2, 77–81 p.p., 2004



Pulmonary embolism (PE): an unsuspected killer?

-Third most common cardiovascular disease

-Morbidity/mortality of missed PE is high:  25%

-The optimal strategy at individual institutions is 

dependent on local availability, expertise, and cost

-Clinical signs and symptoms are unspecific...

-The diagnosis of PE remains difficult...

-Easy to miss!!!

Diagnosis of pulmonary embolism



Prevalence of symptomes and signs



Nuclear imaging (lung scintigraphy)

Major problem: many results are not conclusive!!!



-High percentage of indeterminate results

-Poor inter-observer correlation!

-Definitive exclusion of PE is only possible in the small minority 

of patients

-False positive? (pneumonia, fluid, etc.), especially in older 

patients with multiple diagnosis and involvement of the lung.

Sometimes useful for:

-otherwise healthy, young subjects without concurrent cardio-

pulmonary disease

-subjects with impaired renal function....

Nuclear imaging: some major problems...



Integral to V/Q scan interpretation is the pretest clinical 

assessment of pretest probability and the presence 

or absence of prior cardiopulmonary disease.



Advantages of spiral computed tomography

-Readily available

-Direct visualisation of the clot

-visualisation of mediastinal and parenchymal structures

-Majority of patients with suspected PE receive another diagnosis

(aortic dissection, pneumonia, pneumothorax, cancer etc.) 



Pretest probability for VTE: 

Geneva / Wells Score



Low Probability High Probability





Risk for morbidity and mortality



D-Dimer (Fibrin degradation products)

D-Dimer

Kohler et al. N Engl J Med 342:1792-1801, 2000 



D-Dimer



Value of D-Dimer testing:

D-Dimer levels not increased ( 500μg/L): 

 no significant fibrin formation in the body

 No VTE

BUT !......



Case 1
-A 60 year old man with intermediate pretest probability 

for PE

-No shock or hypotension

-Clinical signs for PE since 5 days…

-D-Dimer: 475 μg/L

What are you going to do?

-Further investigations (hearth failure, chest infection etc.) 

-CT scan to exclude pulmonary embolism despite low 

D-Dimer level?



Low intermediate high

Clinical pretest probability

and now ?

D-Dimer test in 

patients with 

acute symptoms

Further diagnostic tests (CT-scan)



PE despite low D-Dimer…
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D-Dimer

Approx. 3-5 days !!

D-Dimer testing only for acute clinical symptoms



Case 2
-A 55 year old woman with intermediate pretest probability 

for PE

-D-Dimer: 750 μg/L

-CT scan shows subsegmental PE (SSPE)

What are you going to do?

-Further tests?

-Duplex ultrasonography for DVT?

-Anticoagulation therapy?



Thrombus size/occlusion rate



Thrombus size/occlusion rate



Thrombus size/occlusion rate



Conclusions:

1. SSPE might be clinically unimportant…..

2. Deep vein thrombosis (DVT) should probably 

be excluded….



D-Dimer levels in pregnancy









Unusual site thrombosis

Portal vein thrombosis Sinus vein thrombosis

Mesenteric vein thrombosis



Unusual site

venous thrombosis

Arterial thrombosis
Atheromatosis, cardiac embolism, vasculitis



152 patients were prospectively enrolled at 4 Canadian centers



Distribution of localization 

Splanchnic (n=97):

-isolated portal vein

-isolated mesenteric vein

-isolated splenic vein

-multiple intra-abdominal sites



Characteristics of patients
Splanchnic vein thrombosis



Prevalence of thrombophilia
in unusual site thrombosis

33%



Splanchnic venous thrombosis. Götz M. Richter, Jens Werner, p 639-48, from «General Surgery», 

Springer London, 2009

Splanchnic thrombosis 

Thrombosis of superior

mesenteric vein



Cerebral venous sinus thrombosis

The incidence of cerebral venous thrombosis (CVT) is estimated to be between 

2 and 5 per million per year



Cerebral venous sinus thrombosis



Location of thrombosis



Risk: 4-27-fold increased

FVL: Factor V Leiden; PT: prothrombin G20210A mutation; PC: protein C deficiency; PS: protein S deficiency; 

AT: antithrombin deficiency; APA: antiphospholipid antibodies; Hhcy: hyperhomocysteinemia; OC: oral contraceptive; 

GPx-3: glutathione peroxidase; TAFI: thrombin activatable fibrinolysis inhibitor; PZ: protein Z; CVT, cerebral venous thrombosis; 

Thrombophilia as risk factor for 

cerebral vein thrombosis



Diagnosis and treatment of 

unusual site thrombosis

-Various clinical symptoms…

-Symptoms or signs of unusual site thrombosis differs significantly

-Wide range of imaging tests

-No clear guidelines on treatment… (patient specific treatment!)

-Choice of anticoagulant therapy (No data on NOAC`s…) 

-Clinician are less experiences with unusual site thrombosis

-Often incidental finding in patients with unclear clinical symptoms  



Duration of anticoagulation therapy

6 months (48%)         1 year (31%)       2 years (22%)




