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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Reply: Thanks. The article had sent for English editing already.  
· 2. Please rephrase the Long Abstract to more clearly state the goal of the protocol
Reply: Thanks for your suggestion. We had rephrase and shorten the abstract.  
· 3. Please ensure for in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
Reply: Thanks for your suggestion. We had checked the signed references carefully.  
· 4. Please reword lines 47-51, 80-82, 153-15 as it matches with the previously published literature.
Reply: Thanks for your suggestion. We had reword or deleted these lines. Please see the page 3 lines 78-79, and page 5 lines 168-170.                       
· 5. Please ensure that the Introduction includes all of the following with citations:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Reply: We had revised the introduction to state clearly the goal and advantages of this method.     
· 6. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Reply: Thanks for your suggestions. We had described more about our protocol steps.

· 7. 1.3: How do you locate the facial nerve using the facial monitor. Please include all button clicks, the knob turns, etc.
Reply: 1.3 Use electrophysiologic facial nerve monitor (NIM 2.0 nerve monitoring system from Medtronic) to assist the surgeon in facial nerve location and dissection.
1.3.1 Use the detector probe to touch the suspected facial nerve or tissue to make sure the operating direction is correct.
1.3.2 Set a current to 1 A. If the monitor alarms, stop the procedure. Then, decrease the current to 0.5 A and 0.2 A to ensure that the facial nerve will not be damaged. Then, restart the surgical procedure.

· 8. 2.1: How is this done- using syringe? Please include the size of the needle and syringe? Also, do you need to provide local anesthesia after general anesthesia is already provided.
Reply: 2.1. Using a 3 ml syringe with a 21 G needle, provide local anesthesia by subcutaneously injecting the anesthetic (2% lidocaine with 1:100,000 epinephrine) radially to the external auditory meatus.

· 9. 2: How is the incision performed? How big is the incision? Do you sterilize the area prior to incision? How is the elevation performed?
Reply: We had described the steps involved in canalplasty more detail. Please see the page 4 lines 123-136.

· 10. 3: Please include all the steps involved in canaloplasty. How do you bring the microscope in the picture? At what step of the protocol do you use silicone sheet or cotton ball, etc.
Reply: We had described the steps involved in canalplasty more detail. Please see the page 4 lines138-151 and page 5 lines152-155.   

· 11. 5: Please include how is this done?
Reply: We had described how this surgical procedure was done in detail. Please see the page 5 lines 182-189 and page 6 lines 190-209.

· 12. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. JoVE videographer will come to your place and film the protocol.
Reply: We follow your recommendation to meet the criteria of the journal.  
· 13. For the representative result section, please include a table for the cases being described to show the pre and post-operative details.
Reply: We had added a table about the pre and post-operative details of these two cases.
· 14. Please do not embed any figure in the manuscript. Please upload all figures separately to your editorial manager account.
Reply: We had deleted the figures in the manuscript and we uploaded all the figures already. 
· 15. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Reply: We had added the paragraph about the advantages and limitations of this techniques. Please see the page 8 lines 277-288.  

 “ The advantage of endoscopic surgery includes seeing around the corner of the target, which can help preserve more tissue and prevent tissue injury, as 3D images offer stereoscopic images that make precise operation. Combining the microscope and endoscope is promising for the transcanal transpromontory resection of vestibular schwannomas. However, there are disadvantages of this hybrid method. First, the surgeon must be familiar with performing both the microscopic and endoscopic techniques. Second, the equipment is expensive. The hybrid technique for the transcanal transpromontory resection of vestibular schwannomas needs more practice and experience with the complicated anatomy, especially from different viewpoints. The anatomy related to the tranditional craniotomy and transcanal transpromontorial approaches is different. The limitation of this approach is the tumor size must be less than 2 cm and be of Koos grade I or II. “

· 16. Please combine the figure panels of the individually uploaded figure.
Reply: Thanks for your remind. 
· 17. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns. 
Reply: We had revised the table of essential equipment. 







Reviewer #1: 
Manuscript Summary:
This paper described a computer-based three-dimensional image system for endoscopic transcanal transpromontorial approach for vestibular schwannoma.

Major Concerns:
· If the authors could compare the 3D effect between this computer-based technique with 2 lens 3D methods, the readers would have a better impression.
Reply: Thanks for your suggestion.  We had published an article about the comparison of 2D and 3D endoscopic ear surgeries in 18 patients in 2018 (reference 2 , Chen CK, Hsieh LC, Hsu TH. Novel three-dimensional image system for endoscopic ear surgery. European Archives of Otorhinolaryngology.275, 2933-2939, 2018). Because case numbers of vestibular schwannoma (VS) receiving transcanal endoscopic resection are limited, it is difficult in comparing the results of 2D and 3D endoscopy applying in transcanal transpromtomtary resection. Wish in the future, we can share the results of 2D and 3D endoscopic resection of VS if the case numbers are enough.  
· Minor Concerns:
The authors could describe the principle of the technique in more detail.
Reply: Thanks for your suggestion. We had rephrased the abstract and introduction and described the protocol in more detail.  












Reviewer #2: 
Manuscript Summary:
This is a good paper, which is concisely written. There are some questions unanswered.

Major Concerns:
· 1. Using 2D images to produce 3D images should cause delays, and rather than just stating "no time-delay and no visual fatigue was complained" (in discussions), more objective measures would be preferable; such as the processing time caused 50 milliseconds and did not cause time-delay complaints to the surgeons.
Reply: Thanks for your suggestion. We had published an article about the comparison of 2D and 3D endoscopic ear surgeries in 18 patients in 2018 (reference 2, Chen CK, Hsieh LC, Hsu TH. Novel three-dimensional image system for endoscopic ear surgery. European Archives of Otorhinolaryngology.275, 2933-2939, 2018). There was no differences of the operation time in both 2D and 3D endoscopic ear surgeries (tympanoplasty and mastoidecomy). According to the results of questionnaires by 35 observers and one surgeon, most of them agreed  that this 3D imaging system enabled them to perceive stereoscopic vision , provide superior depth perception. Furthermore, most of them reported no time delay, no visual fatigue or discomfort when observing the 3D images.
This study, the main goal is to describe how we do the surgery of transcanal transpromontary resection of vestibular schwannoma with 3D imaging system. Because the case numbers of vestibular schwannoma (VS) receiving transcanal transpromontary resection are limited, it is difficult in comparing the results of 2D and 3D endoscopy applying in transcanal transpromtomtary resection. 

· 2. In supplementary figures, you mention the image input as 60 frames/sec. How about the output? Does it decrease to somewhat lower framerates per second? If possible, please specify it (Looking at the design, I presume the framerate should be decreased, but it is not mentioned.). In addition, according to figure and table legends, the viewing angle seems decreased. How much penalty does it have in regard to viewing angles?
Reply: According to Durrani and Preminger’s study, they reported the output is 120 Hz (60Hz for each eye) [1]. Principles of our method are used to separate images from both eyes. Observers can sense the different image angles captured by both eyes. Different images between right and left eyes generate gaps at locations, which may cause binocular parallax. If the gap between the retinal images in both eyes is small, the human cerebrum is capable of perceiving depth in front of and behind the object being viewed, depending on the size and direction of the gap [2].
· 3. The manuscript just utilizes this new system, but it would be better to explain the basic algorithm for polymorphing 3D images out of 2D images. Did the system utilize different image processing on odd and even frames for left and right and use that to construct 3D images in real-time?
Reply: Principles of the 3D video system 
The 3D video system is based primarily on the following fundamental principles. First, the exclusive endoscope with two image guides connected to the exclusive video camera captures individual left and right images at slightly different angles (binocular parallax). Next, the system converts the images to 60–120 Hz images, and the left and right images are alternately displayed in sequence on a single display monitor.  Rather than standard 3D endoscopy technology, our method utilized a conventional endoscope and then processed the 2D images with a specialized processor to create a composite binocular view in real-time, then display it on a 3D monitor or head-mounted display to achieve stereoscopy. The human brain unconsciously senses the difference in angles of the images captured by the right and left eyes. The brain then fuses the images seen at the different angles and interprets them as stereoscopic images [2].
· Minor Concerns:
How does this synthesized 3D videos/images compare to the binocular endoscopic system in terms of image quality and depth perception? Does it provide equivalent depth perception? If not, does the software have some capabilities to calibrate the perceived depth perception?
Reply:
According to Yoshida et al.’s report, a typical 3D endoscopy imaging relies on convergence and binocular disparity, utilizing the twin left and right images obtained from two optical axes to achieve a 3D image. Through the progress of several technologies, 3D imaging obtained with this approach is natural and high quality. Rather than standard 3D endoscopy technology, our method utilized a conventional endoscope and then processed the 2D images with a specialized processor to create a composite binocular view in real-time, then display it on a 3D monitor or head-mounted display to achieve stereoscopy [3]. 
Kawaida et al. said that the surgeons nearly always perceive stereoendoscopic images that are close to reality. The images were slightly darker than ordinary video images. However, if a strong xenon light source is used, the darker images do not hinder the actual use of the images [2].
Birkett et al. documented this 2d transformed 3d method originally provided only a fixed-distance image shift regardless of the depth of the object in the image, the operating principle was different from that of the true binocular parallax created by binocular vision. Thus, surgeons would be unlikely to perceive any sense of depth perception [4].
But an experienced surgeon develops compensatory mechanisms, relying on tactile feedback, scope movements, and anatomical knowledge [5]. Some authors reported from both otorhinolaryngologists and neurosurgeons suggest that 3D technology improves task speed and efﬁciency [6,7].
Reference
[1] Durrani, A. F., & Preminger, G. M. (1995). Three-dimensional video imaging for endoscopic surgery. Computers in biology and medicine, 25(2), 237-247.
[2] Kawaida, M., Fukuda, H., & Kohno, N. (2002). New visualization technique with a three-dimensional video-assisted stereoendoscopic system: application of the BVHIS display method during endolaryngeal surgery. Journal of Voice, 16(1), 105-116.
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Reviewer #3:
Manuscript Summary:
The manuscript presents an interesting application of a computer-based three-dimensional image system used for endoscopic transcanal transpromontorial surgical resection of vestiublar schwannoma.


· Major Concerns:
It is very difficult to follow the new approach. Please provide an image of the operative set-up. Please show images of the 3D imaging system, the 3D monitor and stereoscopic glasses. This is necessary for understanding how this works in clinical reality.
Reply: Thanks for your suggestion. We will provide the operative set-up video of this 3D imaging system.

· Please show images of both cases and indicate the findings. Non-ENT surgeons are not familiar of endoscopic images of the middle and inner ear. Figure legend 1 should keep the wording vestibular schwannoma and not acoustic neuroma.
Reply: We had revised the figure legend as vestibular schwannoma. 




Reviewer #4:
Manuscript Summary:
Description of computerized assisted endoscopic surgery of the ear (acoustic neuroma removal by a trans-canalar approach.
· Major Concerns:
No information on the neurosurgical difficulties or tips for removal of the disease, even if this method is described as a good one for that purpose
Reply: After exposure of the tumor, a neurosurgeon removed the tumor piece by piece to avoid damage the facial nerve. Hold the endoscope by one hand, and remove the tumor by the other hand. Sometimes, using both hands are good to do. Most of time, a NS surgeon do the surgery using both hands under microscope. The endoscope was used to see around the vessels and nerves.

· Minor Concerns:
Please give more details on the size and exact location of the acoustic neuromas of the 2 cases. What is the references for the classification in stade I or II?
Reply: We added table 1 to list the characteristics of these 2 cases. We also added the reference about Koos grading of vestibular schwannoma. 




Reviewer #5:
JoVE60069R2

Description:
This is a second revision for an invited methods article- JoVE produced video, titled "Computer-based three-dimensional image system for endoscopic transcanal transpromontorial approach for vestibular schwannoma".

The major take-home message (per the authors) is that combining the 2D endoscope with a 3D processing system and 3D visualization allows for better depth perception during transcanal vestibular schwannoma removal/ lateral skull base surgery.
During 2 surgical procedures in patients with intracochlear vestibular schwannoma and non-servicable hearing, the authors used a 3mm endoscope with the 2D and 3D imaging software in parallel. The surgeons wore 3D glasses and did not encounter any peri-or postoperative complications.


· Major comments:
This study has multiple weaknesses, most importantly, no convincing imaging/ video/ data was shown that proves that the 3D approach was superior to 2D. No systematic approach was described, and only 2 surgical cases were performed (but not demonstrated on video). Major limitations (such as potential time delay from processing as well as visual fatigue) were not scientifically assessed and discussed. A 2D monitor was used in parallel to 3D monitor, and it is undistinguishable which monitor the surgeon ultimately focused on during surgery. No convincing improvement for cochlear dissection was presented with 3D technology. Lastly, the study is lacking in grammar and style and will require a professional editing service.

In conclusion, this study does not provide a critical review/ assessment that would indicate a superior performance of 3D versus current 2D technology for endoscopic ear surgery.
Reply: The aim of this study is to provide a new concept using the 3D imaging system to assist the transcanal transpromontary resection of vestibular schowaanoma, which is also a new surgical procedure different from traditional craniotomy. For a rising interest about endoscopic technique in lateral skull base surgeries, more and more surgeons may be adopted transcanal transpromontary approach to  treat the lesion. The endoscope had its benefit to see the details around the target and 3D images to help surgeons to get stereoscopic images. 
Computer-based imaging system not only provides 3D images but also can be applied for any diameter of endoscopes.  Indeed, we cannot provide comparisons of 2D and 3D system in limited two cases, which is the limitation of this study. In fact, the need and possibility to adopt the transcanal transpromontary approach technique to resect the vestibular schwannoma is new and rare because the candidates must meet the criteria of near total hearing loss or profound hearing impairment and small tumor within internal auditory canal like our two cases. For larger vestibular schwannoma cases, the present choice is radiation therapy, but only surgical resection can provide the possibility to remove the tumor completely.
Questionnaires were completed by these 12 participants after the surgery. Three main questions regarding 3D image system for endoscopic ear surgery were asked to response our previous study. All of them agree the system can 3D imaging system enabled them to perceive stereoscopic vision, provide fair depth perception and without experienced visual fatigue or discomfort when observing the 3D images.










Video
-Slide design "Challenges"- Words are separated/ broken up on slide
Ans: We will revise it later.
-The introduction is too long on video (~7 min) and mostly focused on binocular/ monocular cues and differences and not on the actual improvement during surgery
Ans: We will revise the introduction later. 
-Spelling mistakes on the slides
Ans: We will revise it later. 
-"set up" slide only has a photo without description- conceptually would work better if the information provided on the "Intervention" slide was provided on set up slide
Ans: We can provide a setup video for JOVE video. WE need JoVE professional editing service for video.
-Why are canalplasty images identical and pulled vertically?
Ans: We will revise it later.
-Only 2 images are shown comparing 2D and 3D intraoperatively directly
Ans: As the present material shown, we just aim to depict the new technique and new approach method to resect the small vestibular schwannoma in patients complicated with profound hearing loss.
-Would be much more convincing if actual video was shown in 2D versus 3D from surgery
Ans: We provide the video of 2D about the operation first, and if needed we will provide 3D video later. 
-Canalplasty is not a crucial step during intracochlear schwannoma surgery- quality of imaging should be compared during intracochlear resection
Ans: We try to show the video of tumor resection through transcanal intracochlear approach.
-Picture of postoperative wound is irrelevant for this manuscript
Ans: We can delete this slide. 



Specific comments:
-Please use professional editing service for video and manuscript
Ans: We will need the professional Video team to help us editing service for video. We had performed this manuscript for English edition.
-Please provide references for lines 69, 90
Ans: We had added the references for lines 67 and 87 in revised manuscript.
-Line 93: several different endoscopes are described for use in otology, but are missing from list of instruments, video and partly in description of surgery
Ans: We described the different size of endoscopes in list of instruments and description of surgery.
-Line 137: Canalplasty was performed with microscope, but images were shown on video with endoscope. Would recommend only showing video and pictures of endoscopic parts of surgery
Ans: We had rewrite and offer more details about the canalplasty. In the brief, we start the canalplasty under the endoscope and then under the microscope to enlarge the canal. Finally, we use the endoscope to make sure all the epithelium was removed.
-Line 145: How can the authors control which monitor is the surgeon focusing on if both are showing surgery?
Ans: The 2D and 3D monitors are both in front of the operative table. With goggle, the surgeon and assistors can obtain 3D images. Without goggle, we can watch 2D monitor. 
-Line 154: How was time delay, sharpness and color measured/ compared?
Ans: There was no time delay perceived by the surgeon and observers as we had identified in our previous study. In these limited two rare cases, it is practically impossible to have significant statistical data to support the idea repeatedly as our previous study shown.
-Line 161: Commonly accepted settings for endoscopes are 50% or lower for ear surgery
Ans: Thanks for reviewer’s remind, we set 30% light for the endoscope. 
-Line 166: Surgical procedure: At which critical point was the 3D technology superior to 2D?
Ans: We use the endoscope to check any hidden area where the microscope cannot see directly, and then start where want to go . The critical points included no epithelium retained in the middle ear cavity, facial nerve, E tube in the middle ear, vessels and nerves around the tumor.  
-Line 187: Surgical cases: Case descriptions are inconsistent- state stages and laterality for both cases. How large were tumors and where was exact location in regards to promontory?
Ans: We added table 1 to describe the detail of these two cases. 
-Line 213-215: How was time delay and visual fatigue measured? How many surgeons tested the system? 
Ans: There were three assistor doctors, 1 nerosurgeon, 1 ENT doctor, 2 anesthesiologists, 2 interns and 3 nurses participating the operation.  Questionnaires were completed after the surgery. To say briefly, responses to questionnaires regarding 3D image system for ensdoscopic ear surgery, three main questions were asked as our previous study. All of them agree the system can 3D imaging system enabled them to perceive stereoscopic vision, provide fair depth perception and without experienced visual fatigue or discomfort when observing the 3D images.
-Line 248-251: Relevance for 3D? In any case, this procedure would be intracochlear and therefore not for hearing preservation. 
Ans: Yes. The present two cases were vestibular schwannoma combined with profound hearing loss.
-Line 252-255: The authors do not demonstrate why the 3D technology was superior to 2D.
Ans: In our limited cases, we cannot get statistical significance to explain 3D technology was superior to 2D. Questionnaires were done by 12 participants. All of them agree the system can 3D imaging system enabled them to perceive stereoscopic vision, provide fair depth perception and without experienced visual fatigue or discomfort when observing the 3D images.
-How did it improve surgery/ OR time?
Ans: This 3D imaging system improve the whole surgical procedure because it offer more details about tissue around the target. Doctors can gain more confidence from the images and make precise decision within our experience. 
