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Computer science meets medical science

In the past 20–30 years at least two technical ad-

vances have made quantification in pathology at a large

scale possible. At the time the computing power of af-

fordable computers increased, interest to deploy tasks

emerged that were previously very laborious to per-

form. Combined with digital camera systems, many

new possibilities became available. Examples of such

measurements that were previously very tedious if not

impossible to perform are to measure the optical den-

sity of a nucleus, the area of a cell and the ratio of the

red versus the green signal. Together, these techniques

became known as “Quantitative Pathology” and were

pioneered by Baak et al. and others [1–3,7].

Often, papers that report these novel techniques, es-

pecially papers on texture features [8], are accompa-

nied by an impressive amount of mathematical for-

mulas in the materials and methods section. This also

goes for the paper of Nielsen et al. in the present is-

sue of Cellular Oncology [14]. To the reader, it may

be a daunting task to delve into the details and to

get complete understanding of the measurements be-

ing performed. However, to the technically inclined (as

the author of this editorial, having a degree in com-

puter science) these formulas are essential to be able

to reproduce the measurements and to optimize one’s

own technique for a certain task. In general, a single

formula is able to communicate a much larger part

of source code that actually implements the described

technique. As is true for a natural language (e.g., Eng-

lish) the language of mathematics is a common lan-

guage which is understood by a large audience. From

this point of view the current practice with many for-

mulas is the most concise way to present this informa-

tion.

However, in an interdisciplinary field, where com-

puter science is applied in medical science, these tech-

nical sections might shy away readers that are less used

to the language of mathematics. As a worst-case con-

sequence, the entire paper can be put aside while the

novel technique might have a large impact on patient

diagnosis or prognosis.

Mostly in-text formulas are still in use [6,12,13],

but sometimes they are moved to the appendix sec-

tion [11]. The use of an appendix for this purpose is a

good compromise between the ability to be able to re-

produce an experiment and to keep the paper readable

for a larger audience. The criterion for this decision

should be whether the total number of formulas is large

enough (∼5 or more) to justify an appendix. Another

solution is to present the techniques in a table in the ap-

pendix and provide an exhaustive list of references [9].

The advantage is that the paper is very orderly, but a

disadvantage might be that it is more complicated to

repeat the measurement in a different institute.

When science develops, a basic set of primitives is

obtained and usually it is sufficient to refer to these

common concepts without providing the details. This

concept is known as abstraction, and is used in every-

day life. Eventually, this will reduce the need to present

the level of detail often seen in current publication.

However, new technologies in medicine will always re-

quire custom-made solutions and hence it is expected

that difficult papers will always be part of medical lit-

erature.

As an example, focus is currently moving from 2D

applications [5] towards 3D applications [4,15,16]. An

important driving force is the development of bet-

ter imaging techniques in confocal laser scanning mi-

croscopy like the development of 4π microscopy [10].

This technology will present detail that was previously

imperceptible. Understanding the corrections required

to achieve this resolution is still a daunting task, but

researchers that are aiming at a better image quality

should be informed about all important aspects. An-

other subject of study is improvement of image qual-

ity by deconvolution [17]. Deconvolution by itself is a

very complicated technique, and it is an important sub-

ject of several conferences. Therefore, it is anticipated

that literature on deconvolution, with an abundance of

formulas, will soon appear in medical journals.

In conclusion, technical papers form an important

part of medical literature and this will also be the case
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in the future. When the technical details are accurately

addressed, these papers should be readable to both the

reader that has less experience with mathematics and

computer science and the reader that wishes to learn

about all the details.
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