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Chapter 1

Venous thromboembolism (VTE), i.e. deep vein thrombosis (DVT) or pulmonary 
embolism (PE), is the third most common cardiovascular disease and occurs in 1-2 
per 1000 person years in the general population.1-5 Of all patients with VTE, around 
two thirds are diagnosed with DVT and one third with PE.1 The mortality rate of VTE 
is high, being about 12% in non-cancer patients in one year.1 Furthermore it leads to 
chronic morbidity. For example, within two years, up to 50% of patients with DVT 
develop post-thrombotic syndrome and 4% of patients with a PE suffer from pulmonary 
hypertension.6,7

In the last decades, many risk factors for VTE have been identified, both genetic and 
environmental.8-10 An important risk factor is orthopaedic surgery with an estimated risk 
of 4% in the 35 days after major orthopedic surgery. Therefore, thrombosis prophylaxis 
is recommended for most orthopedic procedures.11,12

The magnitude of the VTE risk is however not well established for all orthopedic surgery 
patients. In patients with lower leg cast immobilization the risk of asymptomatic VTE 
varies from 4-40% during the immobilization period.13-18 However, the relevance of 
asymptomatic VTE is unclear since these VTEs usually disappear without symptoms.19 In 
contrast to this, the cumulative incidence of symptomatic VTE is far less, varying between 
0-5.5%. Furthermore, this risk is inflated by the inclusion of patients with complete leg 
cast immobilization, without further stratification within these studies.13-18

The same methodological problem arises when evaluating the VTE risk in patients after 
arthroscopy of the knee, which is one the most common orthopedic procedures world-
wide, being performed over 4 million times each year.20 Also in these patients the extend 
of the risk of VTE is not known. Rates of asymptomatic thrombosis in the control groups 
of six randomized trials that assessed thrombosis prophylaxis to placebo in patients who 
had an arthroscopy of the knee varied between 0 and 16%.21-26 This wide variation in 
incidence can be explained by differences in follow-up time, varying from one week to 3 
months. In addition, patients with more extensive procedures, such as anterior cruciate 
ligament reconstructions, were also included in four out of six trials, further inflating the 
risk. Rates of symptomatic thrombotic events, however, were once again much lower 
and varied between 0 and 5.3%.21-26 The risk of symptomatic VTE after arthroscopic 
ACL reconstruction is estimated to be higher (4% in 8 weeks compared to regular 
knee arthroscopy)27 because of its more invasive nature (e.g. harvesting autologous 
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tendon graft, tibial and femoral drilling). Once again, no further distinction between 
types of arthroscopic procedures was made in the afore mentioned trials. Only one 
trial exclusively focused on the effect of thromboprophylaxis after ACL reconstruction 
but included only 36 patients.28 This trial is therefore largely underpowered and no 
conclusions can be drawn from this study.

Because of the use of asymptomatic VTE as the primary outcome in trials addressing 
thromboprophylaxis in patients with lower leg cast immobilization and arthroscopic 
knee surgery, while presence of symptomatic VTE is of more clinical significance, and 
as a consequence the limited number of included patients in these trials, an overall risk-
benefit balance on thromboprophylaxis cannot be established. Therefore, national and 
international guidelines are unable to give clear recommendations regarding prophylactic 
treatment in these patients.11,12,29 For that matter, large pragmatic clinical trials using 
symptomatic VTE as primary endpoint are needed to address this problem in these 
highly frequent interventions (i.e. lower leg casting and arthroscopy).11

Aim of this thesis
Since the magnitude of the risk of VTE during cast immobilization of the lower extremity 
and after arthroscopic knee surgery is unknown, this risk will be studied using a 
large population-based case-control study, the Multiple Environmental and Genetic 
Assessment of risk factors for venous thrombosis (MEGA study30). In addition, the 
combined effect on VTE risk of these treatments with well-known genetic and acquired 
risk factors for VTE will be established (chapter 2 and 3).

Since guidelines cannot give clear recommendations based on current evidence, the 
clinical practice regarding VTE prophylaxis in these patients in the Netherlands will be 
studied with a survey study among trauma and orthopedic surgeons. In addition, the 
rationale for providing prophylactic treatment to these patients is studied (chapter 4).

To provide evidence for the effect of pharmacological VTE prophylaxis in patients 
during lower leg cast immobilization and after knee arthroscopy, two large pragmatic 
randomized clinical trials are performed using symptomatic VTE as the primary 
outcome. In chapter 5 the effect of low-molecular weight heparin on the prevention of 
symptomatic VTE during cast immobilization of the lower leg will be described (POT-

1
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Chapter 1

CAST trial). In chapter 6 the results of low-molecular weight heparin on the prevention 
of symptomatic VTE after knee arthroscopy will be given (POT-KAST trial).

Because the VTE risk is estimated to be higher after ACL reconstruction, modes of 
VTE prevention in these patients will be studied separately. In chapter 7 the effect of 
pharmacological prophylaxis compared to compression stockings after arthroscopically 
assisted ACL reconstruction will be given.

Lastly, to be able to study individualized VTE prophylaxis treatment strategies, prediction 
models using the predictive value of genetic, environmental, coagulation factors and 
other biomarkers for the development of VTE during cast immobilization of the lower 
extremity and after knee arthroscopy will be developed and validated. The results of 
these prediction models will be given in chapter 8 and 9.
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