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Objective
On video head impulse testing (HIMPs tested by vHIT) - to compare the eye velocity response profiles of healthy subjects to the response profiles of patients with early Meniere’s Disease or Migraine-related Vertigo.  The stimulus was passive, unpredictable, horizontal head impulses. 

Methods
Patients meeting guidelines set down by the Committee of Hearing and Equilibrium of the AAO-HNS for stage 3 Definite Meniere’s Disease (MD) were enrolled as well as patients diagnosed as Migraine-related Vertigo (MRV).  Healthy subjects in the same age range were tested as controls.  An inclusion criterion was MD patients had to be less than two years into MD – no patient was classed as long-term (“burnt out”) MD patient.  The ICS Impulse system measured the eye movement response to head impulses by vHIT using the HIMP paradigm: the subject or patient was instructed to maintain fixation on an earth-fixed target during small, abrupt, passive, unpredictable horizontal head turns in the plane of the horizontal canal. 
Results

There are systematic differences between healthy subjects and both groups of patients in the eye velocity response.  In healthy subjects the eye velocity closely matches head velocity at all parts of the head impulse; however, typically MD and MRV patients show an early large eye acceleration, resulting in an eye velocity time series which looks saccadic, although the latency of this early enhanced phase is too short for it to be a saccade.  The systematic pattern differences are reliable and are not due to artifacts.  In some patients with enhanced eye velocity, the overall (area) VOR gain was 1.0, whereas the time series of eye velocity systematically departed from the usual response profile of healthy subjects.
Discussion and Conclusion
We suggest that this early-onset trajectory is due to hydrops. Fluid dynamic modelling of the effect of hydrops on the semicircular canal response during the head impulse predicted patterns of eye movements that closely match the patient patterns reported here (Grieser et al. 2014).  Some MD patients showed the same “early-onset” eye movement response for stimulation of both labyrinths.  Given the fact that hydrops may affect both ears, this is not unexpected.  Not all MD and MRV patients showed this “early-onset” eye movement pattern.  Given the variability of hydrops, affecting different parts of the labyrinth differentially, again this is probably to be expected.   
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