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letter to the editor

In reply to letter to the editor by Dr Willems et al. re: Eccles et al. 
Change in diffusion weighted MRI during liver cancer radiotherapy: 
Preliminary observations. 
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To the Editor

Thank you to Dr Willems and colleagues for their 
interest in our work and their thoughtful review of 
the literature on diffusion weighted MRI in the 
treatment of liver cancers [1]. Our study [2], like 
those summarized by Dr Willems et al. in Table I 
and II found that apparent diffusion coefficient 
(ADC) increases early in response to therapy, and 
that diffusion weighted imaging (DWI) is a tech-
nique that shows promise as an early biomarker for 
sustained response to radiation therapy for liver can-
cers. Unique to our study is that we did attempt to 
compare ADC response to RECIST response, as 
shown in Figure 5 and Table II. Though difficult to 
draw definite conclusions from the small heteroge-
neous patient population, we observed the trend that 
the RECIST responders at one month had larger 
changes in ADC at one week, compared with the 
patients who had stable or progressive RECIST 
response at one month. Early ADC response was 
correlated with higher dose and sustained tumor 
response, whereas early RECIST response and vol-
ume changes on T2 MR were not, suggesting a 
potential benefit to DWI. As stated in our paper, 
“Future work to validate these preliminary findings 
should include greater numbers of patients catego-
rized by diagnosis, and with more tightly maintained 
time-lines with smaller spans in the timing of evalu-
ations.” We agree with Dr Willems et al. that the 

present level of evidence from our study and others’ 
does not warrant the routine use of DWI imaging in 
response assessment.

Several challenges have plagued investigations of 
DWI as a biomarker for response in liver cancer, 
including the fact that some studies (including ours) 
are performed as non-mandatory companion studies 
to larger therapeutic studies, which makes accrual a 
challenge. In our experience, the majority of patients 
are not interested in participating in companion imag-
ing studies, and patient drop-out before all imaging 
is completed is not infrequent. If additional imaging 
studies can be easily conducted at the time of ‘rou-
tine’ imaging, this may help accrual, but will not fur-
ther investigations of novel imaging conducted during 
therapy, before standard tumor response assessment. 
Additionally, the standardization of DWI in liver can-
cer is particularly challenging, due to issues sur-
rounding motion, and the appropriate selection of 
b-values and time to recovery (TR). Developments 
in 3D imaging and more rapid DWI techniques should 
help in this regard.

In summary, we strongly agree that well-designed 
prospective studies with standardization of imaging 
and follow-up protocols are needed, and we encour-
age future multi-institutional and co-operative group 
trials to incorporate imaging biomarkers in protocol 
design, as secondary endpoints. This will require 
improved collaborations between imaging scientists, 
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radiologists and oncologists (radiation oncologists, 
interventional radiologists and medical oncologists). 
We look forward to such studies.
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