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Abstract: Osteoarthritis (OA), the most common degenerative joint disease, is 
influenced by hormonal status, metabolic health, and genetics with 
heritability of 40-60%. OA can be imaged with traditional 
morphological MRI visualizing morphological tissue alterations e.g. 
cartilage loss, osteophytosis, meniscal degeneration, synovitis, etc. 
However, since morphological changes manifest only with advanced 
OA, morphological MRI cannot detect early OA and subtle OA 
progression. Moreover, correlation of morphological MRI with OA 
symptoms is variable. T2 mapping is a novel quantitative MRI 
technique measuring collagen content in joint tissues occurring in 
initial OA before onset of morphological damage, which enables 
much earlier OA detection. T2 mapping is useful to objectively and 
reproducibly compare collagen content of cartilage and meniscus. 
There is no published application of T2 mapping MRI in a population-
based study with systematic evaluation against morphological MRI 
and correlation with OA symptoms and genetics.  
 
In this project, validation of T2 mapping will be performed against 
clinical and genetic markers in the Rotterdam Study, one of the 
largest OA studies. Our large unselected open population-based 
study of females in a menopausal transitional period with a wealthy 
set of prospectively collected data including metabolic, hormonal and 
genetic markers, and bilateral knee MRI with 6 years follow-up is 
unparalleled. This is the only Dutch and one of few OA studies world-
wide applying T2 mapping in a population imaging setting.  
 
Hypothesis 
We hypothesize that cartilage and meniscus composition 
measurements with novel T2 mapping MRI offer additional value over 
morphological MRI and aim to: 
1. Validate T2 mapping MRI abnormalities against radiographic knee 

OA severity and investigate within-subject T2 mapping outcome 
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differences in unilateral OA; 
2. Evaluate associations between T2 mapping outcomes and 

hormonal, metabolic, and genetic markers; 
3. Establish correlations of quantitative T2 mapping outcomes with 

OA features on morphological MRI, and the additional value T2 
mapping over morphological MRI; 

4. Determine the additional value of T2 mapping over morphological 
MRI in terms of improved correlation with OA symptoms. 

  
Work plan 
We will study 690 women aged 45-60 years with T2 mapping MRI at 
6 years follow-up, constituting a nested cohort of the Rotterdam 
Study, a prospective, population-based cohort among inhabitants 

aged ≥45 years of Rotterdam’s Ommoord district. All MRI scans 

have already been acquired and are available for analysis. Knee 
radiography and morphological MRI of both knees are also available 
at baseline and follow-up. T2 mapping MRI will be analyzed with 
advanced in-house developed post-processing software. Knee OA 
related clinical data are collected with validated questionnaires. 
Hormonal status and metabolic health information is collected by 
questionnaire and endocrinological and lipid metabolism serum 
measurements. A genome-wide genotype database containing 
550000 (and 2.5 million imputed) single nucleotide polymorphisms 
and 49229 copy number variations is also available for correlation.  
 
Expected outcome 
This project will provide validation of a novel OA imaging biomarker – 
T2 mapping MRI – in a large open population-based study. We 
anticipate that this biomarker will demonstrate additional value over 
morphological MRI, being more sensitive and correlating better with 
clinical OA symptoms. T2 mapping is expected to be a promising new 
OA associated imaging biomarker and target measure for clinical 
trials. Corroborated by our findings, T2 mapping MRI has great 
potential to become a feasible and widely used imaging biomarker for 
OA research and even patient care. 
 

Requirements of 
candidate: 

The candidate is expected to: 
- Have a background in medicine and/or image analysis (e.g. bio-

engineering), or equivalent; 
- Have an affinity with medical imaging (radiology) and advanced 

quantitative magnetic resonance imaging (MRI), including the 
image post-processing and analysis; 
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- Be interested in the analysis of MRI outcomes with epidemiological 
and genetic correlates. The knowledge of genetic analysis is not 
required. 

 
Master degree: Yes 
IELTS Grade: 7.0 (minimal 6.0 per component) 
or 
TOEFL: 100 (minimal 20 per component) 
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