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The new Echo-Screen TA  ABR module is combining 
reliability with innovation

Now, to the proven Echo-Screen TE hand held device used for automatized measurement of transiently evoked otoacoustic emissions (TEOAE), an additional function can be added: an automatically evaluating ABR-module. 

The derivation of acoustically evoked brainstem potentials is regarded as the golden standard of audiology. In connection with neonates hearing screening programs this method applied by an automated equipment should be the standard for high-risk-children or, generally as the second stage in a hearing screening program. 

This procedure corresponds with the recommendation of ASHA.

In order to use effectively an audiologic screening device some important requirements need to be considered :

(
Validity: A screening result should possibly distinguish sharply between those children whose normal hearing is sufficient in order to guarantee a normal development of speech and language and those, who need additional pedagogical and/or medical help for an optimal development.

(
Reliability: The application of the device should be simple. It should be possible that the device can be used without a certain experience and expertise. An introduction in combination with a short training should be sufficient. Different tests of the same or different persons should lead to the same results.

(
Automation: No additional interpretation should be needed for the results of the measurement, especially no expertise. No additional adjustments should be required during the actual measurement like e.g. the adjustment/setting of an artefact level.

(
Effectivity: measurement time and costs per tests (including disposable) should be kept as low as possible.

The Echo-Screen TA fulfils all these needs by consequently using reliable and proven signal statistical methods. The following characteristics have to be pointed out:

· Using of a stimulus of 35 dB nHL for stimulating a spectral range of 

1 – 4 kHz. The level of the brainstem response is normally close to the hearing level. For this reason hearing disorders worth being  treated with an increased level of 30 dB and up are recorded extremely well.

· Using of a signal statistical evaluation actually being parameter free.

An important point of view of being parameter free is the method sensitivity which is widely independant of external influences. Signals that are regarded as noise with a potential measurement play an important role in this connection:

· noise of the electronical components of the device

· influences of electrical operated/run devices in the surroundings (engines, pumps, monitors)

· spontaneous electrical brain activity (EEG)

· muscular dependant/caused electrical activity (EMG)

· Regarded from the signal statistcal point of view the spectral structure of these signals influences the “degree of freedom” of the system. The evaluation of an evoked response can take account of this fact in different ways:

· By measuring of the combined response-noise-signal together with an estimation of the average noise level and the degrees of freedom. The “single-point-variance Fsp (F-ratio) is for example based on such an estimation.

· By a method which from the start renounces of a separate determination of signal amplitudes and noise in favour of a direct measurement of the response probability. Because only this statement is important when using screening, Echo-Screen TA works with such a criterion.

· Echo-Screen TA is based on the use of binomial statistics. By means of these binomial statistics a fault of the first order (and with it the sensitivity of the method) can be defined particularly detailed. The rate of “false-pass” results is defined of being reduced down to less than 0,1 %. In order to accelerate this procedure an additional pattern is applied in the sense of a weighting which corresponds to a “normal” response pattern of infants. Individual differencies are taken into account by using different positions of this pattern.

· With the Echo-Screen TA  the effectivity of the measurement is increased distinctively by the use of “artefact classes”. The basic concept is rested on the fact that the optimal artefact level is not known during the measurement. It is depending on the amplitude of the response, of the state of the measurement and the noise floor. Out of this reason it is useful to do the statistical evaluation in different classes which were found with varying artefact levels.

-
Both these characteristics and the use of high quality disposable hydrogel electrodes used on the skin without special preparation, make Echo-Screen TA a measurement system of highest validity and reliability with at the same time optimizing the necessary measuring time.

