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Abstract —Transurethral Resection in Saline (TURIS) is a minimally-invasive urological procedure to
remove diseased prostatic tissue. The surgeon is able to cut the tissue with a high current density at
the end of the resectoscope, which is inserted through the patient’s urethra.

Although complications during this kind of surgery or similar procedures are rare, they cannot be
excluded by any operator. One reason is the lacking knowledge regarding the spatial temperature
distribution, which is caused by the cutting current. Especially medical scientists demand that the risk
management of different devices and its adjustments still have to be compared with each other [1].

In laboratory it is possible to investigate the temperature distribution with high resolution. In Literature
[2, 3] a method is described to measure the potential distribution around a resectoscope with a multi
electrode system.

The measurement electrodes are placed concentrically in three equally spaced positions around the
resectoscope and are together shifted plane wise. By this methodology, there are in a cutting plane
lengthwise of the resectoscope for each plane one measurement curve, which consists of six
measured potential values within a distance of 106.5 mm (see fig. 1a).
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Fig.1: (a) Low number of measured potential values [2, p.130] and (b) expected measurement points with a new
measurement setup.
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The obijective is to get data of more measurement points (see fig. 1b) for the so far chosen inter- and
extrapolation procedures, to approximate the real potential distribution and to be able to get a clearly
spatial improved image of the potential distribution.

The new measurement setup [4] is featured with electrodes that are able to be moved by linear
motors. Thus the measurement positions can be changed in 0.5 mm steps in radial direction from the
resectoscope with a distance up to 80 mm from it.

Currently the optimization of the setup and the validation of the results obtained from the
experiments are being investigated. In this process the complete measurement setup and in
particular the signal conditioning is being checked. The different influences of the various
components of the measurement setup leading to a disturbed electrical field distribution are
examined. In the focus of these tests are for example experiments to find out the minimal possible
distance of the measurement electrode to the cutting plasma of the device.

After the validation of the results the methods of Knopf [2, 3] can be used in order to get a
temperature distribution with high resolution around the resectoscope. As a result different
adjustments at the resectoscope can be tested to find or to exclude possible reasons for
complications at the Transurethral Resection.
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