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A few additional remarks and recommendations for future research on selected chapters 

will be given. 

 

ADDITIONAL REMARKS AND RECOMMENDATIONS TO CHAPTER 2:  

“Fatty liver disease and cardiovascular risk in the general population of East Anglia: 

The Fenland Study”. 

• Regarding prevalence 

As 762 participants is a (relatively) small study group, predominantly from the Ely test site, 

one could question whether this sample is representative for the general population of 

East Anglia. In order to improve representativeness, the distribution of sex and age should 

match the distribution of sex and age of the population of East Anglia. 

While writing chapter 2, data collection of the Fenland Study continued. At the time of 

writing this section, approximately 2000 liver fat scans were available for analysis. The 

analysis performed in chapter 2, will be repeated in this extended database, where after it 

will be submitted for publication.  

• Regarding the ultrasound method 

Although the separate ultrasound measures used in this study are based on the literature, the 

entire scoring method has not been validated yet. In a new version of chapter 2, based on 

the enlarged database (please see point above), results of a validation study will be given.  

• Regarding cardiovascular risk markers 

The value of the MetS for predicting CVD events is often questioned. However, as 

described in the discussion of this chapter, a recent meta-analysis revealed that presence of 

the MetS (a dichotomous variable) is a predictor of future incident CVD events 1. It can, 

and should, be studied whether the MetS is 1] a risk factor beyond its specific components 

2, and 2] is more than the sum of its components (an ordinal variable) 3. Theoretically, more 

atherogenic risk factors means a greater risk for CVD events. When predicting future 

incident CVD event, scientists should compare in the same database the predictive value of 

various risk factors: 1] specific MetS components 2 and other conventional CVD risk 

factors, 2] the MetS dichotomous, 3] the MetS ordinal 3, 4] the MetS continuous (Z-score), 

5] the 10 year Framingham risk score, and 6] FLD (which might be a better predictor of 

CVD than the MetS dichotomous and conventional CVD risk factors 4).   
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ADDITIONAL REMARKS AND RECOMMENDATIONS TO CHAPTER 5: 

“Ultrasonography to quantify hepatic fat content: validation by 1H magnetic 

resonance spectroscopy”. 

• Regarding reliability: part 1 

As suggested in this chapter, detailed protocols have now been written to improve 

reliability. The protocols stress out that this quantitative ultrasonography method is highly 

dependant on the quality of the images and the quality of the image analysis. A major part 

of the method is based on differences in pixel intensity between pixels. One can imagine 

that when the ROI is drawn half in liver parenchyma contaminated by e.g. rib shadow, 

this has consequences for validity of the method. Quality control regarding image analysis 

has been implemented, in order to verify the quality of the image and image analysis. 

Additionally, it would be of value to investigate whether it is possible to develop 

computerized methods regarding recognition and exclusion of artefacts.  

• Regarding reproducibility by other ultrasound equipment and computer screens 

Another point to be discussed is differences in resolution (amount of pixels) between 

ultrasound machines and computer screens. Some variables embedded in the algorithm are 

based on sum scores, i.e. the sum of spatial distances between all pixels with a different 

intensity (indices of the spatial grey level dependence matrix) and the sum of spatial 

distances between all pixels with the same intensity (i.e. indices of the grey level difference 

matrix). In theory, ultrasound machines and/or computer screens with higher resolutions, 

i.e. with more pixels and pixel pairs than used in the present validation study, should 

produce higher values of the indices and therefore a (much) higher outcome of the 

algorithm. A difference between ultrasound machines is supported by a small experiment 

using 3 volunteers and 3 different ultrasound machines, using the same computer screen for 

analysis.  

Acknowledgement: Jan Visscher for performing ultrasonography. 

• Regarding reliability: part 2 

While writing the previous section on resolutions, regarding generalisation to other 

ultrasound equipment and computer screens, I suddenly realised something. Also in the 

case a ROI is drawn larger, more pixels and pixel pairs are included. Thus theoretically, 

differences in ROI size could underlie issues regarding intraobserver and interobserver 

reliability. When modifying the software, we implemented the amount of pixels of the AL 
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(which did not improve outcome), but did not think about the amount of pixels included 

within the ROI. If the theory described above is true, then perhaps both the issues regarding 

reproducibility and reliability part 2 might be solvable by implementing the amount of 

pixels or pixel pairs in the formula’s of all indices of the co-occurrence matrix. Perhaps 

implementing the average value (in stead of the sum) would improve the method, but this is 

for future validation work.  

 

ADDITIONAL REMARKS AND RECOMMENDATIONS TO CHAPTER 7:  

“MRI determined fat content of human liver, pancreas and kidney”. 

In chapter 7 we concluded that renal lipid accumulation appears not to be involved in the 

pathogenesis of renal disease. It should be noted that this chapter was written earlier than 

chapter 4 “Pathogenesis of fatty liver disease: A theory on lipid content, inhibited 

metabolism, and inflammation”. In chapter 4 is described that the liver transforms severely 

toxic fatty acids into little toxic triglycerides, and stores these triglycerides in lipid vesicles 

isolated from the cytosol. While writing that, I wondered whether the kidney and pancreas 

also possess these protective abilities. Magnetic resonance spectroscopy and imaging do not 

distinguish fatty acids and triglycerides. In other words, the little bit of fat measured within 

the pancreas and kidney could be of the severely toxic fatty acid type, predisposing to 

steatonecrosis. Thus assessment of fat content of the pancreas and kidney might also be 

important. 
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