Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
We thank the editor for this suggestion. We have proofread the manuscript and corrected spelling and grammar issues. All abbreviations are now defined at first use.

2. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s), but before punctuation.
We thank the editor for this advice and have corrected the reference numbers.
 
3. Lines 100-101: What do you mean by “Most of existing studies have used microsphere injection techniques which are limited by intermittent use and post-mortem analysis”?
We apologize to the editor for this phrasing and have changed this section to be more clearly. Microsphere injection technique uses fluorescent microspheres with different wavelengths. The number of different measurements is limited by the existence of microspheres with different wavelengths. The microspheres we used are only available in seven different colors, therefore a maximum of seven different measurements is possible. Moreover, in contrary to Laser-Doppler technique, microspheres cannot be used to assess microperfusion in real-time, since post-mortem analysis of tissue is needed. In additions, since also a number of studies exist that use other techniques including Laser-Doppler technique to assess spinal cord microcirculation, we have changed the wording of this part. 

4. Please include a one line space between each protocol step and then highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. Currently, there is about 3 pages of protocol text highlighted but without the one line space.
We thank the reviewer for this comment. We have included a one line space between protocol steps and have limited the highlighted protocol to 3 pages using this formatting.

5. 1.4: What are the parameters at baseline for ECG and pulse oximetry?
We agree with the reviewer, that this part needs to be clarified. “Basic” instead of “baseline” ECG and pulse oximetry was meant and these parameters were used throughout the entire procedure to ensure cardio-pulmonary stability of animals but were used for monitoring purposes only and not analyzed further to be presented in the results section. ECG needle probes described under 5.2. were used in addition to record an electrocardiogram. However, for this study it was not further analyzed and heart rate was assessed by blood pressure analysis. We have changed the section 1.4 accordingly.

6. 1.4, 2.4: Which adapted hardware and software are you referring to?
We apologize, for being unclear. We have changed the description of materials in the table of materials and have changed the protocol now clearly describing each hardware and software properly. Please see table of material and section 1.4, 2.4, as well as 2.10, 2.12, 2.15, 3.5, 3.6, 3.10, 3.11, 3.12, 4.9., 5.2., 5.4..

7. 2.13: How do you calibrate flux as PU with 2-point calibration?
We agree with the editor, that this part has to be described more clearly and have described this under section 2.16.

8. a) Please specify the euthanasia method without highlighting it.
We have now divided this section in two parts, section 7 presents details on euthanasia. Part 8 describes organ harvesting and included the highlighted sections. Moreover, the method of euthanasia is now more clearly described. 

b) Please mention how animals are anesthetized and how proper anesthetization is confirmed.
We apologize if there were any uncertainties. We have summarized the methods of anesthesia in section 1.1. Further details and anesthesia were already described in section 1.2, 1.11. Confirmation of proper anesthetization is also described in section 1.11. However, we have adapted section 1.2. as well as 1.11 to be more clearly.    

c) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
We apologize for this omission. We did not use ointment on eyes, however we secured closure of eyes to prevent dryness of eyes. We have added this part under section 1.10.

d) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
As this was an acute trial, we did not include details on post-surgical treatment since animals were euthanized during deep anesthesia at the end of the protocol. We have adapted the introduction to the protocol clearly stating that this was an acute trial. 

e) Discuss maintenance of sterile conditions during survival surgery.
As this was an acute trial, we only applied semi-sterile conditions. We have included details on this issue as section 1.13. 

f) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
As this was an acute trial, none of the animals regained consciousness. Instead, they were euthanatized in deep anesthesia. Researchers experienced with animal anesthesia were present during the entire procedure as described in part 1.11.

g) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.
Given that this was an acute trial, all animals were euthanized during deep anesthesia at the end of the protocol and cadavers were burnt after organ harvesting. 

9. Please remove the embedded Tables from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
We thank the editor for this advice and have removed the tables and included them as separate tables. 

10. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate journal names.

We thank the editor for this advice and have adapted the references accordingly.



____________________________________

Reviewers' comments:

Reviewer #1: 
Manuscript Summary:

The author used laser-Doppler probe to measure changes in micro-circulation in spinal cord as a result of aortic sternotomy in pigs. The protocol is very well described.
We thank the reviewer for this compliment.

Major Concerns:

Authors mentioned that they compare the laser-Doppler data to that with fluorescent microsphere analysis but this correlation is hard to find.
We totally agree that this issue should be addressed more clearly. This study was not designed as a comparison study to compare Laser-Doppler-Method with fluorescent microspheres technique. The animal number was not sufficient to reliably compare these methods and we did not perform correlation analysis. Microsphere injection technique was used as additional technique as part of the large animal project and we presented the results in addition to provide information whether the different methods showed comparable behavior to additionally verify the Laser-Doppler method. Since both methods showed significant reductions during ischemia and recovery after reperfusion, we think that reporting microsphere analysis supports our method. In addition, microspheres were used to compare upper and lower spinal cord perfusion. However, we agree that correlation of these methods would be interesting and suggested that studies comparing both methods should be performed in the future. We included this limitation and have changed the abstract and the limitation section accordingly.

Minor Concerns:
There are previous publications that used laser-Doppler method to measure blood flow to spinal cord. Can authors articulate what is/are new features the method described?

We thank the reviewer for raising this question. We are glad to comment on this issue. Our method is different for three reasons: 
1. [bookmark: _Hlk52969191]Most of animal studies are performed in small animals (for example Jing et al. 1-3, Phillips et al.4). In rats and mice access of spinal cord may be easier. Here we describe a technique for use in pigs as a large animal model. Use of large animal models could facilitate translation to clinical studies and are therefore most interesting. 
2. In pigs, the large spinous processes complicate proper placement of spinal cord probes. However, using a paramedian approach as described in our protocol overcomes this problem without need for removal of bone structures. 
3. Our technique has the advantage, that laminectomy or removal of dura tissue is not needed that would lead to a constant loss of liquor. Since the cerebrospinal fluid pressure has a tremendous impact on spinal cord perfusion5, our model has the advantage of measuring cerebrospinal fluid pressure in addition to spinal cord microperfusion and to address the effect of cerebrospinal fluid pressure on spinal cord microperfusion in future projects. 
We have mentioned these differences to existing publications in the discussion as well.


Reviewer #2: 

Manuscript Summary:

I would like to congratulate the authors for the present study. Well-designed and important preclinical work of interest to specialists in the field.
We thank the reviewer for this compliment.


Minor Concerns:

-Methods: please provide mean and standard deviation for the age of the animals. Further, indicate how the ratio between female/male pigs was? 1:1? This will help to maintain the reproducibility of the work.
We thank the reviewer for this suggestion and have added information on female male ratio in the results section. However, we have no information of the exact age of animals, as this was not provided by the breeder of animals. However, we have included mean and standard deviation of animals in the results section. Animals weighing between 42-51 kg of the used race (German landrace pig) would be 13-15 weeks old. 

-Methods: It would be good to indicate whether microspheres injection was performed before or after hemodynamic optimization as the injection of the microspheres could potentially affect hemodynamics.
[bookmark: _Hlk52971715]The reviewer raises an important issue and we are glad to comment on this issue. Microsphere injection for each measurement step was performed after recording of macro- and microcirculatory parameters. For measurement step M1 and M4, recording of macro- and microcirculatory parameters were performed after completion of hemodynamic optimization followed by microsphere injection. We have included information on this issue in and have adapted section 6.3. However, hemodynamic effects of microsphere in large animals as used in our study should be of minor importance6. 

-Discussion: as we have no sham-treated control group in this study design, it would have been interesting to discuss if laser-Doppler as the main methodological approach of this study would affect hemodynamics or has other known flaws. Pro/contra of this methodological approach compared to the mentioned microsphere technique has not been sufficiently discussed. This will help other researchers to choose between these two methodological techniques for their experiments.
[bookmark: _Hlk52971534]The reviewer raises an important aspect. Since the laser-Doppler probe needs to be inserted in the spinal cord, this may lead to small but considerable injuries of the spinal cord. Since the integrity of spinal cord could possibly influence hemodynamic parameters, this could speak against our method. However, use of laser-Doppler techniques to assess spinal cord microperfusion have been used previously (1-4). In regard to hemodynamic effects, we did not observe hemodynamic changes following probe insertion, nonetheless we could not rule out hemodynamic effects induced by this method. We agree with the reviewer, that hemodynamic alterations also can be seen after microsphere injections, however, in large animals this would be of minor importance. In regard to hemodynamic effects, we believe that both methods are acceptable. Moreover, sensory or motor function may be affected by probe insertion and therefore combination of sensory or motor evoked potential assessment should be performed with caution in combination with laser-Doppler evaluation. In this regard, microspheres might be advantageous. In addition, our techniques should not be used for chronic trials, however, this is also true for microsphere injections, which are limited to acute trials as well due to the fact that they are dependent on post-mortem tissue analysis. We have included this information for pro/contra comparison between methods in addition to the already mentioned facts in the discussion (real-time vs. post mortem analysis, unlimited measurement steps vs. limited measurements due to existing microspheres with different wavelength). 


Additional comment: Interestingly, you found histological changes after 4.5 hours of intervention. A similar study in the field (DOI: 10.1002/ca.23586) has indicated that they found no differences in histological outcomes after 3 hours of intervention compared to the untreated sham group. Do you think this timeframe is enough to evaluate histological changes sufficiently? If not, please mention this in your discussion section so that other researches can choose longer time frames for their experiments for histological outcome measurements.
[bookmark: _Hlk52972229]We thank the reviewer for this comment. As we did not use a sham group, we could not rule out effects other than ischemia/reperfusion. We have included this limitation. We agree with the reviewer, that a longer timeframe could have revealed different histological effects. As mentioned, histological evaluation showed only mild changes and this may be different by use of a longer timeframe. In addition to the suggestion of choosing a longer ischemic period we have added this suggestion to the discussion. 
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