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Introduction 

General practitioners (GPs) in the Netherlands play and important role in the primary 

assessment of patients suffering from knee complaints due to a trauma. The GP is often the 

first to be consulted by a patient with a newly occurring knee complaint. The main task is 

then to determine the severity of a patient’s knee complaint and to determine if a 

conservative treatment by the GP or a referral to secondary care is needed. GPs have a 

number of options available to accomplish this task, supported by the clinical guideline 

‘traumatic knee problems’ provided by the Dutch College of General Practitioners.1 The 

consultation will start with a medical history in which details of the trauma, current knee 

complaints and earlier knee complaints are discussed. Then a physical examination is 

performed, which is often difficult in freshly injured knees. Patients are in pain and may 

present with a swollen and stiff joint making it hard to assess true function and knee 

stability. In addition to this, diagnostic imaging can be performed using conventional knee 

imaging to rule out a fracture or magnetic resonance (MR) imaging to assess bone as well 

as soft tissue injuries of the knee.  

MR imaging enables a detailed view on knee joint structures. Injuries affecting menisci, 

ligaments, cartilage and bones, can be assessed in a non-invasive matter without the use of 

ionizing radiation. The wider availability of MR scanners, the improved MR techniques with 

the increased diagnostic accuracy made the diagnostic arthroscopy of the knee obsolete.2 

Several studies hypothesised the added value of MR imaging used in primary care.3–7 

Negative MR findings could reassure patients and prevent unnecessary referrals to 

secondary care. Positive MR findings could enable a more dedicated treatment at an earlier 

stage, in which patients could return earlier to sports or to work. However, high quality 

studies supporting these hypotheses lack, and therefore the Dutch GPs’ clinical guideline on 

traumatic knee complaints advised not to request an MR scan in these patients.1 

On the other hand, literature shows that MR imaging might also be of added value in 

patients suspected for early knee osteoarthritis, since MR imaging is able to detect subtle 

changes to bone and cartilage where radiographs fail to detect these early changes.8 

Radiographs have a poor correlation with knee function and pain.9 However, in patients 

suspected for osteoarthritis, the Kellgren and Lawrence score10 assessed on the radiograph 
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is still used to diagnose osteoarthritis and is often the main outcome measure in disease

modifying osteoarthritis drug trials.11,12

The purpose of this thesis is to determine the added value of MR imaging in primary 

care for patients presenting with knee complaints. To this end, we conducted a randomised 

controlled trial including patients with knee complaints after a recent trauma, aged 18-45 

year. Several substudies were performed to determine the associations of MR findings with

clinical outcome measures, and their predictive values. Furthermore, a study was

performed to assess the added value of MR imaging in early knee osteoarthritis.

Outline of this thesis
The majority of the studies in this thesis are derived from the TraumAtic Complaints of the

Knee – LUMC and Erasmus MC (TACKLE) trial, a randomised controlled trial including

patients aged 18-45 years with a recent knee trauma. The aim of this trial was to assess the

non-inferiority and the cost-effectiveness of MR imaging in primary care, compared to usual

care. This thesis also covers a study with the added value of MR imaging in early knee

osteoarthritis. In this study, patients from the Cohort Hip and Cohort Knee (CHECK) study 

were included, with knee complaints suspected to develop knee osteoarthritis.

Furthermore, baseline data of the TACKLE trial was used to correlate MR findings with self-

reported knee specific scores, to create a prediction model for a negative MR scan in

primary care and to determine the added value of MRI imaging in the prediction of return

to sports.

In chapter 2 the research protocol of the TACKLE trial is presented. Chapter 3 covers 

the baseline MR findings in the TACKLE trial cohort, and the associations with patients/ 

trauma characteristics and clinical scores. In chapter 4 a clinical prediction rule is composed

for the selection of patients with neative MR findings to support a conservative treatment

in primary care. In chapter 5 the predictors for return to sports are presented, and the

added value of MR imaging for the prediction of (the number of weeks to) return to sports

was determined. Chapter 6 covers the main article of this thesis with the cost-effectiveness

analysis of MR imaging in primary care for patients with traumatic knee complaints. In 

chapter 7 the non-inferiority analyses of MR imaging over usual care are presented. In 



1

CHAPTER 1  

8 

Introduction 

General practitioners (GPs) in the Netherlands play and important role in the primary 

assessment of patients suffering from knee complaints due to a trauma. The GP is often the 

first to be consulted by a patient with a newly occurring knee complaint. The main task is 

then to determine the severity of a patient’s knee complaint and to determine if a 

conservative treatment by the GP or a referral to secondary care is needed. GPs have a 

number of options available to accomplish this task, supported by the clinical guideline 

‘traumatic knee problems’ provided by the Dutch College of General Practitioners.1 The 

consultation will start with a medical history in which details of the trauma, current knee 

complaints and earlier knee complaints are discussed. Then a physical examination is 

performed, which is often difficult in freshly injured knees. Patients are in pain and may 

present with a swollen and stiff joint making it hard to assess true function and knee 

stability. In addition to this, diagnostic imaging can be performed using conventional knee 

imaging to rule out a fracture or magnetic resonance (MR) imaging to assess bone as well 

as soft tissue injuries of the knee.  

MR imaging enables a detailed view on knee joint structures. Injuries affecting menisci, 

ligaments, cartilage and bones, can be assessed in a non-invasive matter without the use of 

ionizing radiation. The wider availability of MR scanners, the improved MR techniques with 

the increased diagnostic accuracy made the diagnostic arthroscopy of the knee obsolete.2 

Several studies hypothesised the added value of MR imaging used in primary care.3–7 

Negative MR findings could reassure patients and prevent unnecessary referrals to 

secondary care. Positive MR findings could enable a more dedicated treatment at an earlier 

stage, in which patients could return earlier to sports or to work. However, high quality 

studies supporting these hypotheses lack, and therefore the Dutch GPs’ clinical guideline on 

traumatic knee complaints advised not to request an MR scan in these patients.1 

On the other hand, literature shows that MR imaging might also be of added value in 

patients suspected for early knee osteoarthritis, since MR imaging is able to detect subtle 

changes to bone and cartilage where radiographs fail to detect these early changes.8 

Radiographs have a poor correlation with knee function and pain.9 However, in patients 

suspected for osteoarthritis, the Kellgren and Lawrence score10 assessed on the radiograph 

INTRODUCTION 

9 

is still used to diagnose osteoarthritis and is often the main outcome measure in disease 

modifying osteoarthritis drug trials.11,12 

The purpose of this thesis is to determine the added value of MR imaging in primary 

care for patients presenting with knee complaints. To this end, we conducted a randomised 

controlled trial including patients with knee complaints after a recent trauma, aged 18-45 

year. Several substudies were performed to determine the associations of MR findings with 

clinical outcome measures, and their predictive values. Furthermore, a study was 

performed to assess the added value of MR imaging in early knee osteoarthritis. 

Outline of this thesis 
The majority of the studies in this thesis are derived from the TraumAtic Complaints of the 

Knee – LUMC and Erasmus MC (TACKLE) trial, a randomised controlled trial including 

patients aged 18-45 years with a recent knee trauma. The aim of this trial was to assess the 

non-inferiority and the cost-effectiveness of MR imaging in primary care, compared to usual 

care. This thesis also covers a study with the added value of MR imaging in early knee 

osteoarthritis. In this study, patients from the Cohort Hip and Cohort Knee (CHECK) study 

were included, with knee complaints suspected to develop knee osteoarthritis. 

Furthermore, baseline data of the TACKLE trial was used to correlate MR findings with self-

reported knee specific scores, to create a prediction model for a negative MR scan in 

primary care and to determine the added value of MRI imaging in the prediction of return 

to sports. 

In chapter 2 the research protocol of the TACKLE trial is presented. Chapter 3 covers 

the baseline MR findings in the TACKLE trial cohort, and the associations with patients/ 

trauma characteristics and clinical scores. In chapter 4 a clinical prediction rule is composed 

for the selection of patients with neative MR findings to support a conservative treatment 

in primary care. In chapter 5 the predictors for return to sports are presented, and the 

added value of MR imaging for the prediction of (the number of weeks to) return to sports 

was determined. Chapter 6 covers the main article of this thesis with the cost-effectiveness 

analysis of MR imaging in primary care for patients with traumatic knee complaints. In 

chapter 7 the non-inferiority analyses of MR imaging over usual care are presented. In 



CHAPTER 1  

10 

chapter 8 the MR findings in a group of patients aged 45-65 years suspected for early knee 

osteoarthritis are correlated with the development of radiographic knee osteoarthritis after 

5 year, for which a prediction model was constructed. Finally, in chapter 9 the main results 

and implications of this thesis are discussed. 
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