
 

 

 

 

 

 

eABR by PATH MEDICAL SENTIERO ADVANCED, Polterauer 1/13 

 

 

Intraoperative and postoperative measurement of 
brainstem responses through electrical 
stimulation of the auditory nerve via implantable 
neurostimulators 

eABR by PATH MEDICAL SENTIERO ADVANCED 

Daniel Polterauer1 
1
Technical Manager (Section CI) / Department of Ear, Nose and Throat Medicine, LMU Klinikum, 

Munich, Germany 

 

Keywords: eABR, EBERA, CI, ABI  

 

Summary 

The recording of brainstem potentials is one of the most important methods currently employed in 

hearing diagnosis within audiological practice. Stimulation can be provided either acoustically or by 

means of an implanted neurostimulator, as in the case of electrically evoked auditory brainstem 

responses (eABR) when using neurostimulators, such as cochlear implants. 

In theory, performing an eABR test is as easy as doing air conduction ABR. In practice the stimulus 

artifact is always a major problem. If this signal spreads too much into recording, the response waves 

are much more difficult to detect. This falsifies the amplitudes of the responses as well as their 

latency. 

Postoperative examinations using eABR are very rare in everyday clinical practice. This is mainly 

due to the fact that a special electrically shielded room is required for the measurement, in which the 

measuring equipment, which is typically very large, is then installed on a trolley. 

Avoiding disruptions as much as possible is extremely important, especially in an intraoperative 

scenario. Additional sources of interference can be present in the operating room. These interferences 

cannot be prevented and may also occur suddenly. Therefore, a small, portable, battery operated 

device provides a distinct advantage. 

This report shows the practical application of such a device, the SENTIERO ADVANCED, in 

clinical practice, and demonstrates it to be a very valuable tool. The electrode positioning used was 

vertex or high-forehead for the non-inverting (active (+)) electrode, contralateral mastoid for the 

inverting (reference (-)) electrode and  lower forehead for the ground electrode. To date, 46 patients 

have been successfully tested and it was usually possible to perform the measurements in a simple 

doctor's examination room that was not electrically shielded. 

Using a small, portable, battery operated device such as the SENTIERO ADVANCED certainly 

eases the daily work. The portability of the device and rapid test times are a real asset in everyday 

clinical practice. 
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Figure 9: Change in recording impedance over time for postoperative eABR recordings: white impedance 
(= vertex) and red impedance (= mastoid). Values before the first and the third eABR of each session are 
shown. 

3.2.2. Residual noise 

The SENTIERO ADVANCED also automatically measures and saves residual noise values. For 

apical stimulation, a mean value of 170.25 ± 56.66 nV (n = 46) was calculated. For medial stimulation, 

a mean value of 180.00 ± 58.61 nV (n = 46) was calculated. For basal stimulation, a mean value of 

186.00 ± 57.20 nV (n = 32) was calculated. All three parameters are illustrated in Figure 10. 

 

Figure 10: Residual noise for eABR measurements using apical, medial and basal stimulation. 

3.2.3. Case reports 

With amplitudes varying amongst patients it was decided to analyze single cases. In Figure 11 three 

typical cases are shown. The blue waveform represents a clear eABR with a low latency. The brown 

waveform shows an eABR with slightly prolonged latencies. Both waveforms feature acceptable 

quality and amplitude. Both patients had good performance in speech tests. These two examples show 

the variability within normal eABRs without an impact on speech performance (Gibson et al., 2009; 

Guevara et al., 2016; Song et al., 2010). 
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