Medical University of Vienna
Department of Neurology
Vienna, 10.12.2019

Dear Editors,
Thank you for sending us the reviewers’ helpful comments on our manuscript. We carefully reviewed each one and have revised the manuscript accordingly. 

EDITORIAL COMMENTS
1. The manuscript was again thoroughly proofred.
2. Step.1.2 was written in imperative tense.
3. Commercial instrument names were removed from the manuscript.

REVIEWER’S COMMENTS
Reviewer #1 
This is a well structured manuscript on an interesting issue.
It is clear that the authors have put significant time and effort into this manuscript.
Efficacy of the protocol was edited to the better and point out a clear step by step methodology.
Therefore, I recommend publication.

Reviewer #4:
In the introduction and in the summary, you present SVV as a means of detecting otolithic disturbances. However, SVV is not a direct test of the otolith function. The SVV (see for instance the work of Harris and collaborators, 2017) is the result of a weighting between several sources of information (gravity, proprioceptive and also visual when they are available). Besides patients with no otolithic defect such as more central lesion or other pathology (see Guardia et al. 2013) can produce abnormal deviations of the SVV. In your experiment, the patients have a cervical dystonia and not a vestibular defect but they showed abnormal deviations.
If I may, I would introduce the paradigm rather as you do in the first paragraph of your discussion. "SVV is a method to ensure the sense of verticality. It results from the integration of several information. The vestibular system being of paramount importance in this perception, it has been shown that a lesion at any level of vestibular information pathway leads to SVV errors." Something like that…
In the introduction the following sentence has been added to explain that physiologically SVV is not a direct test if the otolith function:
Seen from a precise physiological perspective, SVV is not a direct test of the otolith function alone, as the SVV is the result of a weighting between several sources of information (gravity, proprioceptive and also visual when they are available). However, for rapid clinical use an easy application of this SVV task, the so-called bucket test, has been developed13 especially for the emergency setting, enabling immediate detection of acute disturbances of graviceptive perception.
Furthermore, the following sentence has been added to the discussion, as suggested by the reviewer:
SVV is a method to ensure the sense of verticality. It results from the integration of several information. The vestibular system being of paramount importance in this perception, it has been shown that a lesion at any level of vestibular information pathway leads to SVV errors.

More detailed results are missing. For example, it would be absolutely necessary to have the algebraic deviations, the min and the max in each group, if possible the individual results. An equivalence on ages and sex between groups would be appreciated.
As explained in the manuscript and demanded by the journal the presented data is exemplary from a study published several years ago. Therefore the raw data set wasn‘t available anymore. However, the equivalence on ages (CD: 59.0 years, healthy controls: 52.8 years) and sex (CD: 36.7% males and 63.3% females, healthy controls: 69.2% females and 30.8% males) between groups is documented in the paper. The attached table additionally shows the means and confidence intervals for healthy controls.

Finally, since the SVV is sensitive to several methodological factors, in particular the size of the line to be oriented, it would be necessary to be very precise on this point: actual and angular size of the led-bar, observer distance. Also specify if the light-bar always stays centered on the subject's middle eye (coaxial rotating?). You should add a figure of your chair in a tilted position to help the reader to understand it.
The diameter of the cabin, the sizes of the LED-bar as well as the observer distance were measured and added to the manuscript (see legend Figure 1: Experimental setup):
[bookmark: _GoBack]SVV was assessed in an upright sitting position in a completely dark cylindrical cabin with a diameter of 2 meters. In front of the participants, at a distance of 50 cm, there was a dim light bar, 2 mm wide and 10 cm long, which could be rotated about its midpoint by means of an electronic motor and a remote control device, so that a coaxial rotation around the middle eye of the test subject was guaranteed. All participants adjusted the bar six times from randomized starting positions at +/- 30° for parallel alignment with the perceived gravitational vertical. The six estimates were averaged for further analysis.
We also included a figure of the chair showing the headrest tilted at 30° (Figure 1c).

The starting angle of the rod is 30 °. Well specify if it is 30° relative to the head or relative to the absolute vertical. Moreover if it is 30 ° relative to the absolute vertical, when tilting the head does that mean that there are conditions where the head and the rod are aligned?
The starting angle of the rod at +/- 30° is relative to the absolute vertical, resulting in a condition where head and rod are aligned at 30° relative to the absolute vertical. This has been specified in the text (see in the Protocol: Calibration under visual control, as well as legend Figure 1: Experimental setup).


In the method, first describe the arrangement of the experimental piece: the cabin, the position of the experimenter etc (a map perhaps would help)
Additional details about the experimental setup was added to the first step of the protocol and more precisely to the figure and table legends (Figure 1: Experimental setup). Exact positioning of each unit can be seen in Figure 1a. An additional schematic map of the experimental setup has been produced to present the position of the experimenter and the subjects in a more understandable way (Figure 1d).

For calibration under visual control, if I well understood, the visual context (the vision of the room) is available. It seems to me that a sensitivity of 2° is not much, check this because we could expect a sensitivity a little stronger in this condition.
We agree with the reviewer that a sensitivity of 2° for the visual control condition is very low. After we did not find any normative data for this visual control condition in the literature, we adopted the sensitivity of the dark condition from previous publications, which is 2.
After re-checking the literature we still did not find any normative data regarding the sensitivity under visual control condition.
However, we can report from another currently ongoing own study that the average deviation of SVV in the visual control condition in 26 patients with idiopathic downbeat nystagmus (i.e. vertically beating nystagmus) ranged from - 1° to + 0.66° (unpublished data). This would confirm the reviewer's assumption that the sensitivity is also higher in healthy individuals under the visual control condition, i.e. about +/- 1°.
If the reviewer agrees, we would write the following sentence (3. Calibration under visual control, 3.3): A deviation of ± 1° is tolerable to confirm intact visuomotor function.

We have made every effort to ensure that the comments are implemented as effectively as possible and hope to have significantly improved the paper in the sense of the reviewers.
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