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Revision of the manuscript JoVE61724R1, entitled "Role of advanced MR imaging in minimally invasive skull base surgery,"
 
Dear Editorial Team,
thank you for the opportunity of submitting a revised version of the manuscript. We are grateful to the Editor and Reviewers for their stimulating comments and observations that allowed us to ameliorate our paper. We have deeply revised our manuscript and we provided our point-to-point replies. 
 
Editorial comments:
 
1.     Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues, and that all abbreviations have been defined:
Please complete the sentence in line 100.
DTI has been used for Diffusion Tensor Imaging in line 98 and for diffusion tensor model in line 114.
Authors’ reply: We have corrected all spelling and grammar mistakes in the manuscript. The statement in line 100 has been rephrased as following: "Moreover, each patient may present different pathology-induced functional reorganization profiles detectable only with diffusion MRI tractography and functional MRI (fMRI), which can be used to provide guidance both in the surgery planning and in the intraoperative steps.” Abbreviation DTI is for Diffusion Tensor Imaging, therefore the erroneous abbreviation in line 114 for Diffusion Tensor Model has been removed.
 
2. Please provide email addresses for all authors.
Authors’ reply: The e-mail addresses of all Authors have been added in the first page of the manuscript.

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
Authors’ reply: All the company's name has been removed from the manuscript. A Table of Materials and Reagents has been added to the manuscript.

4. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step (e.g., 7.5).
Authors’ reply: The steps of the Protocol have been simplified, according to Editor’s suggestion.

5. Please provide more details for 10.3: what is the Mini-logger portable device? How is it used? Please provide a citation if this is described elsewhere. Please note that commercial products are to be referenced in the Table of Materials.
Authors’ reply: The monitoring of rectal temperature can be recorded by a portable device, connected with the temperature probe. A specific citation has been provided and the statement has been modified as follows: “…continuously monitoring rectal temperature every 2 min for 24h using a portable device to evaluate the circadian temperature rhythm…”.

6. In line 627, What do you mean by “specialized scientist equipe”?
Authors’ reply:  We thank the Editor(s) for this question, which permits us to better explain how the implementation of accurate and reliable DTI sequences requires a team work by multiple experts, including neuroradiologists, for their knowledge of the brain normal and pathological anatomy and informatics, for their knowledge of the computer science needed to process these images. The statement has been rephrased as following: “Moreover, the implementation of the proposed neuroimaging analyses and their introduction in the clinical practice required both clinical and MRI technical and computer science expertise, in particular for the imaging processing.”

7. 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. The journal (source) should be written out fully. 
Authors’ reply: References have been corrected accordingly.

8. Please use uppercase letters in all figure panels consistently.
Authors’ reply: All the futures have been fixed, according to this suggestion.








Reviewers' comments:

Reviewer #1: 
Manuscript Summary:
The authors used DTI to inform the relationship of a lesion and used this information to guide an endonasal approach for an extra axial lesion.
Major Concerns:
There is nothing new described in the manuscript.
Abstract: there is not a clear objective stated. DTI is not an advanced technique and is broadly used. The reason skull base surgeons rarely rely on it is that cranial base tumor are quite uncommonly intra parenchymal. Hence the effort in expanding DTI to cranial nerve imaging, which indeed would be of major help in the field.

Authors’ reply: We thank the Reviewer for his/her comment, which prompted us to refocus this study's aim. Our goal was to report and comment on our protocol of synergic work-up between multiple specialists to diagnose and cure patients with pituitary-diencephalic and skull base tumors. We admit that the single actions included in the proposed protocol are not new "per se," indeed the adopted DTI technique and the extended endoscopic endonasal approach for craniopharyngiomas and their outcome have been already reported. However, few reports have focused on the integrated management of these tumors, describing how different skills, from basic science and bio-informatic to neuroradiological, neurosurgical, and neurological expertise, can improve patient outcomes. Indeed, in recent years it is more and more relevant to evaluate the results of skull base tumors treatments not limiting to the oncologic, neurologic, and endocrinological point of view but including the patient's quality of life as well as their return to an active and productive social, lavorative and familiar life. We firmly believe that a multidisciplinary integrated approach to such complex patients is the key to success in pursuing this goal. Therefore, this study is intended to present how all these different skills may be integrated into our center, giving our contribution to this field.
The point has been clarified with the following statements, respectively, in the Abstract and Introduction paragraphs:
“This paper aims to present the protocol implemented in our Institution and highlights the synergistic collaboration and teamwork between neurosurgeons and the neuroimaging team, including neurologists, neuroradiologists, neuropsychologists, physicists, and  bioengineers, with the final goal of selecting the optimal treatment for each patient, to improve the surgical results and pursue the advancement of personalized medicine in this field.”
and “In our center, we have integrated multidisciplinary protocols for managing patients with skull base tumors, to provide the most informative description possible and tailor and personalize the surgical plan. Indeed, we would like to show how this protocol can be adopted both in the clinical and the research setting for any patient with a skull base tumor to guide the treatment strategy and to improve our knowledge on the brain modifications induced by these lesions.”

Moreover, in line with the reviewer suggestion we update the paper’s title: "Role of Diffusion MRI tractography in endoscopic endonasal skull base surgery".
 
We also modified the sentences regarding the limits of application of DTI in skull base surgery, including the Author suggestion that a further limit for the adoption of this neuroradiological technique in this field is the difficulty to visualize white matter extra- parenchymal structure as cranial nerves: “All these features make diffusion MRI tractography a powerful tool both for pre-surgical planning and intra-operative decision making through neuronavigation systems.24
            However, the application of tractography techniques to skull base surgery has been limited for the need for specialized technical knowledge and the time-consuming work-up to optimize diffusion MRI sequence acquisition, analysis protocol, and incorporating tractography results in neuronavigation systems.25 Finally, further limitations are due to the technical difficulties extending these analyses from intraparenchymal to extra-parenchymal white matter structures, as cranial nerves. Indeed, only recent studies presented preliminary results attempting to integrate advanced MRI and skull base surgery.26-28”

Reviewer #1: Introduction: endonasal approaches are NOT necessarily minimal invasive, in fact the term minimally invasive can ver quite misleading. Also, although for some lesions endonasal procedure do yield a better neurological outcome the evidence about this only applies to discrete number of lesions and the authors should not rely on a appear published more than 20 years ago. For instance, in pituitary adenoma surgery, the use of the endoscope was better only in preserving pituitary function. Endonasal approaches also carry a minuscule risk of seizures, another clear advantage. But certainty about other neurological outcomes is less clear. 

Authors’ reply: We thank the reviewer for his/her comment. Indeed, we agree that the concept of minimal invasiveness is vague and sometimes misleading. Therefore we followed the Reviewer suggestion, avoiding to use this term both in the title and in the text. The endoscopic endonasal approach is gaining a relevant role in skull base approaches.  It permits to resect skull base tumors avoiding any skin incision or possible unaesthetic bone demolition, needing cosmetic reconstruction.
Moreover, it allows reaching some deep-seated skull region, avoiding brain manipulation and retraction and vascular-nervous structures handling. Indeed, the rapid and substantial evolution of their technique in the last decades had led to be considered suitable for resection not only sellar lesions (e.g., pituitary adenomas), but also: suprasellar tumors (e.g., craniopharyngiomas), clival and paraclival tumors (e.g., chordomas and chondrosarcomas), craniovertebral junctions diseases (e.g., basilar invagination), and intradural neoplasms (e.g., the large number of meningiomas) (Schwartz TH, et al.  2019). Notably, for clival and paraclival tumors, (both with intra- and extradural extension) the endoscopic endonasal approach is considered as the first surgical choice for its improved outcome (Labidi M et al.  2016). Moreover, larger series and comparative studies have pointed out that this approach is characterized by a reduced overall morbidity and faster recovery in comparison to transoral approach for tumoral or non-tumoral craniovertebral junction lesions (Cannizzaro D et al. 2020; Fujii T, et al. 2015; Tubbs et al. 2016). Moreover, an improved visual outcome for craniopharyngiomas and anterior skull base meningiomas has been assessed by recent meta-analyses, and promising results are reported for middle and posterior fossa meningiomas (Cossu et al. 2020; Komotar RJ et al. 2012; Clark AJ et al.  2013; Ditzel Filho LF et al. 2015). Finally, in a recent review of the literature performed by our group, the favorable visual outcome and improved morbidity rate of this approach also for orbital tumors has been demonstrated (Zoli M et al. 2020). All the appropriate literature references supporting the endoscopic endonasal approach for skull base tumors have been added to the manuscript.
    
Reviewer #1: The notion that a anatomy is important to operate does not need to be reported.
Authors’ reply: the notion has been removed.
 
Reviewer #1: Why is it necessary to tract the CST in an extra axial lesion?
Authors’ reply: We apologize for the possible confusion. With the CST, we would like to give an example of the possible application of our protocol. We agree that CST has a limited role in craniopharyngioma and skull base surgery in general. Therefore, we modified the Case Description, reporting our protocol's results on another tract as the visual pathway. 
“The visual pathways were the most critical to evaluate in the pre-surgical planning for this patient. The pyramidal tracts were also reconstructed to assess the microstructural correlate of the signal increase detected on the FLAIR T2-weighted image at the level of the right tract.”
Moreover, we are improving our protocol for cranial nerve tractography, which is of paramount importance in skull base surgery. This point has been added to the Discussion section with the following statement:
“Finally, this protocol's future perspective is to improve the reconstruction of extra-parenchymal white matter structures, as cranial nerves. Tractography of these structures is currently impaired by the small dimension of the cranial nerves and by the presence of susceptibility artifacts that dramatically reduced the MRI signal for the presence of air and bone. “
 
Reviewer #1: Minor Concerns:
An extensive language review is needed
Authors’ reply: Language has been re-edited by a professional English interpreter and translator.

Reviewer #2:
Manuscript Summary:
This article details the protocol of pure endoscopic surgery for resection of sellar tumors under the guidance of multimodal images. Writing is relatively standard.
Major Concerns:
The protocol involves DTT technology and uses corticospinal tract reconstruction as an example, which I think is unreasonable. For sellar surgery, the reconstruction of the visual pathway may be more clinically meaningful.

Authors’ reply: we agree with the Reviewer and we apologize for the confusion. We were aimed to provide an example of DTI reconstruction with our protocol, but we admit that CTS has a marginal role in craniopharyngioma’s surgery. The DTI reconstruction of the visual pathway has been added to the Results Section to give a more realistic example of the proposed protocol. 
“The visual pathways were the most critical to evaluate in the pre-surgical planning for this patient. The pyramidal tracts were also reconstructed to assess the microstructural correlate of the signal increase detected on the FLAIR T2-weighted image at the level of the right tract.”

Reviewer #2 Minor Concerns:
Figure needs to increase the surgical photos of the saddle reconstruction, because this is a very important part of the protocol.
Authors’ reply: a figure showing the reconstruction phase has been added (Figure 7).

Reviewer #3: 
Manuscript Summary:
This is a protocol for including tractography/ DTI MRI data into surgery planning/ neuronavigation for complex skull base tumors.
Major Concerns:
None
Minor Concerns:
Is the patient´s head fixed in Mayfield clamp? If yes please specify.

Authors’ reply: head is not fixed in Mayfield clamp in our protocol, because electromagnetic neuronavigator does not require such fixation. This point has been clarified in the protocol point 12.8  “Place the patient in a semi-sitting position, the use of Mayfield to fix the head is not needed”.
 
Reviewer #3: You mention that the preoperatively prepared MRI data are used for neuronavigation but this is not mentioned in chapter 12. or 13?

Authors’ reply: the upload and the registration of the pre-operative MRI data into the neuronavigation has been added into the point 12.4-12.7: “Import the MRI data, including the tractography reconstructions, in the neuronavigation system”, “Select the brain surgery electromagnetic registration modality  on the neuronavigation system”, “Register the neuronavigation system on the patient, adopting a free-tracking technique or external markers” and “Control the accuracy of the achieved registration, checking the position of external markers (i.e. ear or nose) on the imported MRI, if result is not acceptable, repeat the registration.”

Reviewer #3: There are a few stylistic/ grammatical issues:
Reviewer #3: Page 3, line 100: The sentence is incomplete.
Authors’ reply: We apologize for spelling and grammar mistakes in manuscript, which have been corrected. The statement in line 100 has been rephrased as following: "Moreover, each patient may present different pathology-induced functional reorganization profiles detectable only with diffusion MRI tractography and functional MRI (fMRI), which can be used to provide guidance both in the surgery planning and in the intraoperative steps.”

Reviewer #3: Two references (p4, line 172 and p13, l 597 are formatted in a different style than the others, please adjust.
Authors’ reply: References have been corrected.
 
Reviewer #3: In general, superscripted reference numbers are usually put after punctuation.
Authors’ reply: references have been moved after punctuation.

Reviewer #3: Please put a space between numbers and Units (e.g. on page 5).
Authors’ reply: a space has been put between numbers and units in all the protocol.
 
We hope that, after the extensive revision performed, the manuscript is now suitable for publication in JoVE. If it is permitted, we would like to update the author's order after reconsidering the submitted paper's contributions.

Looking forward to receiving your decision. 
 
On behalf of all the authors. 
Yours sincerely,
Prof. Caterina Tonon
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