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Letter to the Editor 

Reply to the letter to the editor concerning: T2 mapping of the articular 
cartilage as a biomarker for knee osteoarthritis: An analysis of the 
population-based Rotterdam Study

Dear Editor,
We would like to thank Que et al. [1] for their interest in our 

work, their suggestions for future research, and comments on our 
recent article [2]. While we agree with most of their observations, 
the suggestions they made were either outside the scope of our 
current study or not possible to carry out with our dataset. We 
provide our response to their observations below.

First, they rightly pointed out that our study did not take into 
account the measures of metabolic syndrome or chronic low-grade 
inflammation. It has been previously shown that metabolic risk 
factors are associated with elevated cartilage T2 values [3], and 
therefore the observed positive correlation between T2 values and 
BMI may reflect a combined mechanical and metabolic contribution. 
Inclusion of metabolic and inflammatory biomarkers, some of which 
are available in the Rotterdam Study, in future analyses could help to 
identify mechanical, metabolic, and inflammatory subtypes of os
teoarthritis. This might enable more personalized interventions 
targeting specific disease mechanisms [4].

Second, the limitations of T2 mapping are indeed well known [5]. 
While we agree that combination of T2 mapping with other com
positional MRI sequences is an advantage, other techniques also 
have their own limitations [5,6]. The delayed gadolinium-enhanced 
MRI of cartilage (dGEMRIC) is not feasible in large-scale population 
studies, due to the need for contrast agent injection as well as the 
delay between the injection and imaging. Sodium MRI requires 
special hardware and has a low signal-to-noise ratio (SNR) due to the 
low abundance of sodium in vivo. Of the compositional MRI se
quences, in addition to T2 mapping, T1rho is increasingly accepted [7]. 
While T1rho is more sensitive to proteoglycan content than T2 map
ping, and may therefore offer complementary information to T2 

mapping, which is related to collagen content and network integrity, 
one of its limitations is that it is challenging to acquire within spe
cific absorption rate (SAR) constraints [5–7]. In our study, we were 
limited to T2 mapping because this was the only quantitative MRI 
technique for assessment of cartilage composition acquired in the 
Rotterdam Study.

Third, Que et al. rightly noted that our study did not include 
cartilage-repair-specific biomarkers. Combining T2 mapping with 
information on collagen matrix breakdown and repair processes in 
future analyses might help to clarify underlying disease mechan
isms, and could be useful for more personalized treatment stra
tegies.

In summary, combining cartilage T2 mapping with multimodal 
data, such as biomarker measurements, could help to clarify un
derlying disease mechanisms and identification of subtypes of os
teoarthritis, and could enable more personalized interventions 
targeting specific disease mechanisms. We consider our study to 
represent a necessary step for extracting cartilage T2 values and 
reporting their associations with MRI-based knee osteoarthritis and 
patient characteristics in the population-based Rotterdam Study. 
Building on the findings of this study, more in-depth analyses can be 
performed in future work.
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