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Supplementary Methods

Neuropathologic examination

Following autopsy of this 56 year old man, the left hemisphere was fixed in buffered
formalin and cut in the coronal plane into 16 0.5-to-1cm thick slabs as described * .
Two standard (*1x3” glass slide) paraffin blocks were taken from each slab, one from
the lateral aspect and the other from the medial surface. The samples of the lateral
aspect of the hemisphere were aligned along the anterior-posterior axis to follow the
contour of the middle frontal gyrus with continuity along the lateral aspect of the
hemisphere to the occipital pole. Those on the medial aspect were taken at the same
level along the superior-inferior axis but along the medial surface of the hemisphere.
Because the spacing of slabs was partially driven by anatomic landmarks (optic
chiasm, mammillary bodies, etc), tissue sampling from the slabs should be considered

as semi-unbiased.

All blocks were routinely processed and stained with LH&E or H&E. Slides were
reviewed by three observers including one experienced diagnostic neuropathologist
(EA,YDR, MPF), and CMI were counted on each slide. Diagnostic features for a CMI
were evidence of loss of normal cells (neurons, oligodendrocytes) and reactive gliosis;
more acute lesions often contained macrophages with debris. Lesions with substantial
hemosiderin were not included, as these were interpreted as CMB. A histogram of the
number of CMIs counted per tissue section is shown in Figure 11.

Estimation Model

Our binomial model implies that the probability of any single lesion occurring within
the detectability temporal window, being large enough to be detected and occurring
within the slices where is py. The probability that at least one of the n lesions that
occur each year is detected is equal to the complement of the probability that none of
the n lesions are detected. This latter probability is the probability that any given
lesion goes undetected, (1-py), multiplied by itself ntimes, (1-py)" (as CMls are
independent events). Therefore, the complement is



fo:p y=1-1-py)"

We also analyzed the converse question: If we see a single DWI lesion, what is the
most likely underlying rate or range of rates at which lesions may be accruing? We
estimate this by maximum likelihood estimate (MLE): we calculate the probability of
seeing k DWI lesions on a single random scan as a function of the underlying annual
rate n. In our model the probability of detecting « lesions on an MRI when the
underlying rate is n (with py as the probability of detecting any one of these

independent events) is:

h(xin, p, v) = () (py)" (L-py)™™

To assess the additional effect of negative DWI scans on the MLE, and 95%
confidence intervals, we generated 10° runs of Monte Carlo simulation over a very
wide range of underlying CMI rate r (between 0 and 3650 lesions per year). For each
run, new lesion occurrence over 10 day periods was simulated following a Poisson
process (equal probability of occurrence at any given instant, and average rate equal
tor). The MLE (or 95% CI) for having the observed combination of 1 DWI-positive
and 2 DWI-negative scans (Table I) were calculated from the underlying lesion rate
that most often produced this combination of scan results (or that contained 95% of

the trials producing this combination of results) over the 10° simulated runs.



Table I. Effect of negative DWI scans on annual lesion rate.

DWI-positive MRI scans/

Total MRI scans

Underlying annual rate of
CMI (95% CIl)*

0/3 0-1050

1/3 1051-2529
2/3 2530-5058
3/3 >5059

* Estimates performed at y=1%




Supplemental Figure Legends

Figure | Size distribution of CMI diameters. The plot shows the kernel estimate of
the distribution of CMI diameters generated from measurements performed in the
Religious Orders Study 2* The actual measured diameters are shown as red “+’ signs
below the estimated distribution

Figure 11 Numbers of CMI per pathological slide from the brain of the 56 year old
man with an incidental DW1 lesion during life
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