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                    Abstract
Objective
The aim of this study was to reveal the risk factors including intraoperative brain stem auditory evoked potential (BAEP) changes and to define parameter and warning values of BAEP beyond which the probability of hearing impairment rises significantly.
Methods
From April 1997 to February 2009, 1,156 patients underwent microvascular decompression (MVD) for hemifacial spasm (HFS) and their medical records and audiologic data. The intraoperative BAEP monitoring was performed in all operations during surgery from the time of administration of general anesthesia until the time of skin closure. Pure tone audiometry (PTA) and Speech Discrimination Score (SDS) were performed on all patients before and after surgery for categorizing the patterns of hearing loss. There were 825 females and 331 males with a mean age of 48.7 years (range 17–75 years). The mean symptom duration was 67.8 months (range 1–420 months).
Results
At the 1-year follow-up examination, 1,091 (94.4%) patients of the total 1,156 patients exhibited a cured state, and 65 (5.6%) patients had residual spasms. Hearing loss occurred in 46 patients (3.9%). In 26 patients, PTA was decreased more than 15 dB with a proportional decrease of the SDS. In 10 patients, poor SDS without hearing loss occurred. Total deafness was developed in 10 patients. A higher incidence of BAEP change and a poor recovery especially amplitude in wave V during surgery was observed in patients with poor SDS (eight patients) and total deafness (seven patients) (p = 0.000). Reduction of amplitude more than 50% in wave V was a strong indicator for a worse outcome of the hearing capacity. The difference in other risk factors according to hearing loss pattern was not statistically significant (p > 0.05). Only female was significant (p = 0.005).
Conclusions
The intraoperative BAEP change and a poorer recovery, especially reduction of amplitude more than 50% in wave V, was a strong indicator for a worse outcome of the hearing capacity. Vigilant intraoperative monitoring of the BAEP and adequate steps for recovery of the BAEP change could prevent hearing loss after MVD for HFS.
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Additional information
Comment
The present authors’ study, in spite of being retrospective, is of high importance for neurosurgeons dealing with MVD for Hemifacial spasm as it has been conducted on a large number of patients: 698. Their audiometric status was carefully assessed with pure tone audiometry (PTA) and Speech Discrimination Score (SDS) before and after surgery. Outcome was good, as 94.4% of the patients were cured; only 0.7% were deaf and 1% had poor SDS after surgery. Authors advocate to measure peak V amplitude for monitoring hearing function. They consider “reduction in amplitude of more than 50% a strong indicator for a worse outcome of hearing capacity.”
In our group, as well as in most other groups performing intraoperative BAEP recordings to monitor cochlear nerve function, it was admitted that the best warning of VIIIth nerve suffering, especially excessive stretching, was delay in latency. As a matter of fact, reduction in amplitude, when progressive, was estimated too sensitive to recording conditions or cooling of CPA during surgery. On the other hand, reduction in amplitude, especially when sudden, was considered a too late event for preventing vitality. However, when linked to significant reduction in amplitude of peak I, reduction in amplitude of peak V is a dramatic indicator of cochlea ischemia. For all these reasons, we do advise to study not only amplitude of both waves I and V but also peak V latency.
It has been recognized that an increase in latency of peak V, in the order of 1 ms, constitutes a critical warning signal that must be given by the neurophysiologist to the neurosurgeon to release retraction. Also, a reduction in amplitude of peak I (and consequently of peak V) means that surgery should be suspended to irrigate the arteries with warm saline and, if mechanically induced vasospasms are present, to topically apply a few droplets of 10% papaverine solution.
Marc Sindou
University of Lyon
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