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____________________________________________________________________________

Dr. Dekel Shilo DMD, Ph.D
Department of Oral and Maxillofacial Surgery

                                                                 

                December 31, 2019
Dear Dr. Xiaoyan Cao, 

Editor in the Journal of Visualized Experiments
Enclosed please find our revision letter for the manuscript entitled “Treatment of facial deformities using 3D planning and printing of patient specific implants".

First, we would like to thank the reviewers for their valuable comments, 
we feel taking them into account greatly improves our article.

Below are the comments and our response.   

Editorial Comments:

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.

Revised 

2. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. Step 1 followed by 1.1, followed by 1.1.1, etc. Each step should include 1−2 actions and contain 2−3 sentences. Use subheadings and substeps for clarity if there are discrete stages in the protocol. Please refrain from using bullets, dashes, or indentations.

Adjusted
3. Protocol: Please use the active/imperative voice and complete sentences throughout the protocol. Any text that cannot be written in the imperative tense may be added as a “NOTE.”

Changed
4. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
Revised 


5. For actions involving software usage, please provide all specific details (e.g., button clicks, software commands, any user inputs, etc.) needed to execute the actions. Please be as specific as you can with respect to your experiment providing all necessary details.
Rechecked


6. Line 98: CT image of what? Please specify.
Changed to: “facial bones CT image DICOM files of the patient”


7. Line 109: Please specify the location of the osteotomy decided here.
Changed to: “Choose the appropriate osteotomy for the patient on the left pan under osteotomies (such as Le Fort I, Sagittal Split, etc.). Mark the exact location of the osteotomy lines by moving the yellow circles.”


8. Line 113: How to mark different landmarks?
Changed to: “Mark the different landmarks by using the left mouse-click button in the right location for each suggested landmark. Note: this is important for measurements and movement purposes in the next stages.”


9. Line 133: Please specify the size of the circles.

The size is decided by the surgeon according to the fixation system he will use in the operating room.
Changed to “Under “Sketch” category choose a circle shape and create circles in a size appropriate for the future screws intended to be used (the size of the circles is determined based on the fixation sets used in each institute).”
10. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.

Shorter steps in the first part of the protocol were combined. 

11. Please include single line spacing between each numbered step or note in the protocol.

Performed
12. After you have made all the recommended changes to your protocol section (listed above), please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text.
The protocol is just over two pages, thus all of it can be used.


13. Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work.
Performed


14. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.
Performed

Reviewer 1:

I have no objections and recommend the manuscript be accepted as is.
Major Concerns:
None

Minor Concerns:
None
Reviewer 2:

The article focused on the 3D print technic which is very popular now. The topic is relatively new and quite interesting, and the research method is relatively routine.

Major Concerns:
1.One typical case was selected in the paper, and the indications of 3D printed titanium plate should be explained.
All surgeries use titanium plates for fixation of the newly positioned jaw (moved based on acrylic wafers performed on cast models) by bending plates in the operating room. Yet with this method, personalized 3D patient specific plates are used thus allowing for superior accuracy and minimal errors serving both as a “bony wafer” and a perfect fixation plate. This method is appropriate for all cases in the orthognathic field.

The following was added to the first paragraph of the discussion: “This protocol can be used for any orthognathic surgery, implementing all the above advantages.” 

2.This paper describes how to use software technology to make 3D printed titanium plate, but there is no description of the actual intraoperative use, and whether the postoperative effect is consistent with the preoperative design expectation. It is suggested to add relevant content.

The following was added: “In the presented patient, a bimaxillary operation was performed. The upper jaw was repositioned in the first stage following by repositioning of the lower jaw according to the final dental occlusion. A vestibular incision above the mucogingival line in the upper jaw was performed for exposure of the bone. The nasal floor was elevated, the surgical guides were anatomically positioned followed by drilling holes in the bone through the holes in the guides (these holes will later match the patient specific fixation plate following reposition of the jaw). An osteotomy at the Le Fort I level based on the surgical guide was performed using a reciprocal saw. The septum, lateral walls of the nasal cavity and the pterygomaxillary junction were separated using appropriate osteotomes. The upper jaw was mobilized and repositioned symmetrically in the appropriate location based on the holes in the final patient specific fixation plate which matched the previously drilled holes in the maxilla and midface (using the surgical guides). The plate was fixated using titanium screws and the surgical wound was sutured. An osteotomy of the lower jaw was then performed using a sagittal split osteotomy and repositioned based on the dental occlusion. “

Minor Concerns:
In this paper, the traditional orthognathic surgery design from model surgery to 3D printed digitally planned wafers was evaluated, and a new design of orthognathic surgery without digitally planned wafers was proposed. The method called the "waferless" surgery and is based on repositioning of the jaws anatomically using surgical cutting guides and patient specific fixation titanium plates

Reviewer 3:


Major Concerns:
i) The authors do not describe existing techniques or protocols or software that are currently used.

The common practice nowadays is still manual preparation of acrylic wafers based on casts or digitally prepared wafers. 
In cases where a waferless operation is performed (with all the detailed advantages of this technology) the whole case is prepared using external companies and engineers. We wanted to demonstrate (and prepare a protocol for surgeons to use) that current technology allows for the surgeon to plan his own surgeries resulting in better acquaintance of the patient, “virtually perform the operation” thus enter the operation well prepared observing all possible pitfalls and reducing costs of this technology. 
The current technologies are detailed in the introduction:
“Historically, orthognathic surgeries were planned using articulators. A facebow was used to register the relationship of the maxilla to the temporomandibular joint thus positioning the patient’s casts in the articulator. Later, the surgical movements were performed on the casts and an acrylic wafer was prepared to help with proper positioning of the jaws during surgery. This method was used for many years and is still used nowadays by most, but the utilization of cone beam computed tomography together with intra-oral scanners and computer assisted design softwares allowed for accurate planning, abandon the need for facebows and casts and creation of digitally planned wafers. This method reduced the inaccuracy of manual manipulation and measurements but still had flaws including using the instable lower jaw as a reference point for positioning the maxilla and lack of control over the vertical positioning of the maxilla. Thus, a new method was introduced. This method is called the “waferless” surgery and is based on repositioning of the jaws anatomically using surgical cutting guides and patient specific fixation titanium plates. This method resolves the disadvantages of the digital wafer method described before. We will describe this method”

If you this this should be further elaborated or better explained we will rephrase.
ii) Though novelty is not a requirement for the journal but, how this protocol is different or similar needs to be clearly described.
Please refer to the previous answer. To our knowledge although technology exists, this protocol is not detailed elsewhere and to date is in use almost exclusively by engineers.

“This shortens the time required for planning and printing and allows the surgeon the option to plan his operations and create his own patient specific surgical guides and fixation plates in a field that was exclusively an engineer’s “playground”. These developments also allow for surgeons and engineers to introduce new applications and designs of patient specific implants”

iii) Also, the disadvantages of this protocol and suitability of the protocol should be discussed.

Advantages and disadvantages were modified and some new ones were added to the discussion section:
“This method describes basic principals in surgical planning of orthognathic cases including the planning of surgical guides and patient specific fixation plates. It solves the inaccuracies existing in the previous non-computed methods and the semi-computed methods such as digital wafers and allows full control over the vertical dimension which did not receive a definite solution in those methods. Other advantages of the method include complete control over the surgery by performing a virtual plan of the operation, including the planned osteotomies and fixation plates, significant reduction in price (compared to outsourcing the planning) and reduction in operation duration. Limitations include the need to master the CAD programs and the price of the 3D printed titanium plates which is significantly higher than using wafers and stock titanium plates.”

As to the suitability the following was added to the first paragraph of the discussion: “This protocol can be used for any orthognathic surgery, implementing all the above advantages.” 
iv) How the software used in the protocol differs than other software must be included.
There are many different softwares out there, each work a bit differently, yet the principles are similar and this software (Geomagic) is used by the largest companies and is considered the best in the market for the surgical filed and thus it was chosen for this protocol.  
Sincerely Yours,

[image: image1.jpg]K] RAMBAM
& =g Health Care Campus



Dekel Shilo DMD, Ph.D





Prof. Adi Rachmiel
    
Oral and Maxillofacial Surgery    
Rambam Medical Center             
P.O.B 9602
Haifa 31096,    Israel
Email: dekelshi@yahoo.com
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to the American Association of Orthodontists in the event the work is published. The
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or viler proprieiary agni of any fnird parly, is nol under consideration by another journal, has
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aporoved the final version of the manuscript. | (we) sign for and accept responsibility for

releasing this material.

The corresponding author mustbe named___ DFI-CL  SHD 2o (Type name)
A ke (Sighaturs)

Each author’s name must be typed (printed) with the signature.
OMRL__EMoOT

DROR _BL2ENBVO Droc Ak/\)@m\mcq
PO RPpumMIEL A Recheif

Date:, g -do-—2v1y

Return ta:

American Journal of Orthodontics and Dentofacial Orthapedice
Orthodontics. School of Dentistry

D-569, Health Sciences Box 357446

Seattle, WA 98195

206-221-5413, phone

Copyright release
11/16/08





   
	[image: image3.png]


[image: image4.jpg]State of Israel – Ministry of Health
	P.O.B 9602, Haifa 3109601, Israel
	Rambam Health Care Campus  

	Tel: +972 (4) 7772345  Fax: +972 (4) 7772557
	E-mail: a_rachmiel@rambam.health.gov.il
	www.rambam.org.il



