




Consequently, those pixels which contain greater than half their area as air hould be left out. The 

tissue area lost by this action would be compensated for by the air included in those pixels with 

greater than half their area a tissue. 
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It is likely that the partial voluming effect takes place between the air and kin. Because the image is 

placed at a random position within the pixel matrix a random distribution of pixel air tissue ratio i 

expected and hence similar numbers of pixels in each greyscale. Assuming that pixels containing 

100% skin ti sue rarely have a grey cale value of less than 70 (Figure A4.1) on average all pixels 

with a grey scale value of greater than 35 should contain more than half their area of tissue. The 

lower value therefore for adipose should be 35. 

Although adipose and lean distributions do not appear to overlap (FigureA4.]), partial voluming at 

the adipose-lean interface creates pixels with a grey scale value in thi range. Applying the same 

rationale for the adipose-lean interface as for skin-air interface a grey scale value of less than 120 

(intermediate of the upper adipose value 100 and the lower lean value 140 from Figure A4.1) will 

contain more adipose than lean and therefore should be considered as a adipo e pixel while those 

greater than] 20 will contain more lean than adipose and therefore hould be considered as lean. 

Therefore pixel in a grey scale between 35 and 120 (Figure A4.l) were considered to represent 

adipose tissue. 

Figure A4.4 CT Image showing distribution of pixels in the greyscale range 35-120 corresponding 
with adipose. Highlighted pixels are 11% of total pixels 
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The truncation point between lean and bone was determined in similar fashion. Lean had an upper 

range of 190 grey scale (Figure A4.1) and the mid-point between lean and bone (grey scale 256) was 

223, which was adopted as the truncation point between lean and bone. Therefore, lean was defined 

by pixels with a grey scale between 121 and 223 (Figure A3.5) and bone between 224 and 256 

(Figure A4.6). 

The number of images on which this calibration was based is small (n = 3) and a larger sample size 

may have revealed a slightly different distribution. ill light of this, a sensitivity analysis was 

undertaken to demonstrate how sensitive the final analysis was to small changes in grey scale 

truncation values. 

Table A4.1. Total weight (g) and percentage of whole animal of dissected adipose and lean tissue at 
various grey scale ranges. 

Adipose Lean 

Grey scale Wt(g) % of animal Grey scale Wt (g) % of animal 

1-120 3922 8.7 120-223 35322 80.2 

1-130 5313 11.8 130-223 33931 77.0 

35-120 3513 7.9 130-233 34165 77.1 

40-120 3458 7.4 

40-125 4180 9.4 

Excluding pixels with more than half their area as air had little effect (1 %) on total adipose dissected 

(1-120 vs 35-120). A 5 grey scale shift in the lower value 40-35 realised a 0.2% change in total 

adipose dissected. However, extending the upper grey scale range for adipose from 120 to 125 

increased total dissectible adipose by 1.7%. Similarly, for lean, reducing the lower grey scale value 

by 10 from 130 to 120 increased total dissectible lean by 2.2 % or 1.39 kg. illcreasing the upper value 

by the same amount had little effect (0.1 %) on total dissectible lean. 

The mass of tissue was relatively insensitive to the lower adipose and upper lean grey scale settings 

because of the low frequency of pixels in these areas (Figure A4.6). However, the truncation point 

between adipose and lean has a relatively large effect on both tissues. 

- .. 
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Figure A4.S CT image with pixels in the lean (121-223) grey scale range. About 75 % of total image 
pixels are highlighted 

Figure A4.6. CT image of pixels at 255 grey scale corresponding to bone. A total of 11 % of pixels 
are highlighted. 
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A4.3 Conclusion 
When whole images were analysed there were no discrete distributions for adipose and lean, rather a 

continuum of grey scales as a result of partial voluming where two different tissues (or air) were 

present in a single pixel. The truncation points within the grey scale range which determined adipose 

lean and bone were determined such that it was the most abundant tissue in each pixel which decided 

to which tissue group it was associated. A sensitivity analysis indicated the final analysis of the 

proportions of adipose lean and bone present in each set of images was generally insensitive to small 

changes in truncation points. 
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