Cover letter
Editor, The Journal of Visualized Experiments


RE: Manuscript ID: JoVE57919R3 titled " Porcine Model in Intra-Operative Neural Monitoring in Thyroid Surgery "

Dear Editors, 
Thank you very much for reviewing our article and providing useful advice. We have tried our best to incorporate your comments into the revised manuscript and feel that the changes you suggested make our manuscript clearer and more informative for the readers. All the important changes have been highlighted in the revised manuscript. With these modifications, we look forward to your re-review for possible publication in The Journal of Visualized Experiments.

Sincerely,
I-Cheng Lu, MD, PhD (On behalf of all coauthors)
Department of Anesthesiology, Kaohsiung Medical University, Taiwan 
Address: 100 TzYou First Road, Kaohsiung City 807, Taiwan.
Tel: +886-7-3121101 ext.7035; Fax: +886-7-3217874, 
E-mail: u9251112@gmail.com
                                                    June 12, 2018 


The followings will respond to the points raised by the reviewer and the editorial office:
Response to the Editoral
Comments: 
1. The language in the manuscript is not publication grade. Please employ professional copy-editing services.

Response: Thank you very much for this important comment. The revised manuscript has been reviewed and edited by a BELS-certified technical editor and native English speaker. We will agree to pay additional charges for further copy-editing service by the journal for the accepted paper, if necessary.  
[image: ]

2. Additional details are required in the protocol. Please see the comments in the attached manuscript. 
Response: 
Thank you very much. The protocol section has been revised accordingly.

3. The highlighting of the protocol is very discontinuous and does not tell a complete story. Please revise and ensure that only 2.75 page of protocol text is highlighted with the spaces and headers included. 
Response: 
Thank you very much. The highlighted protocol section has been revised as follows:


[bookmark: _Hlk514329572]This study aims to develop a standard protocol of intra-operative neural monitoring of thyroid surgery in a porcine model. Here, we present a protocol to demonstrate general anesthesia, to compare different types of electrodes, and to investigate the electrophysiological characteristics of the normal and injured recurrent laryngeal nerves.

PROTOCOL-The animal experiments were approved by the IACUC of Kaohsiung Medical University, Taiwan.
[bookmark: _Hlk514329610]
1. Animal Preparation and Anesthesia
0. [bookmark: _Hlk514329977]Porcine animal model
1.1.1. Use KHAPS Black or Duroc-Landrace pigs
0. [bookmark: _Hlk514330342]Anesthesia induction
[bookmark: _Hlk515565045][bookmark: _Hlk515565063]1.2.1. Pre-medicate with intramuscular azaperone (4 mg/kg) at 2 hours before anesthesia.
[bookmark: _Hlk514329683]1.2.2. Induce general anesthesia with 2-4% sevoflurane at a fresh gas flow of 3 L/min via the face mask with the piglet in a prone position. 
[bookmark: _Hlk515565144]1.2.3. Identify a superficial vein on the outer side of one ear.
1.2.4. Administer intravenous anesthetic to alleviate noxious stimulation by direct laryngoscopy.
[bookmark: _Hlk514330363]1.3. Tracheal intubation
[bookmark: _Hlk515565170][bookmark: _Hlk514330189]1.3.1. Prepare the equipment required for EMG tube intubation: a face mask for assisted ventilation, two slings to hold the mouth open, one gauze strip to pull the tongue, a blunt tip suction catheter, a veterinary laryngoscope with straight blades, an elastic bougie, a syringe, a stethoscope, and adhesive tape.
[bookmark: _Hlk515565237]1.3.2. Position the piglet in a prone position on the operating table. 
[bookmark: _Hlk514330247][bookmark: _Hlk515565293]1.3.3. apply traction of the upper and lower jaw to maintain an adequate mouth opening. 
[bookmark: _Hlk515565323]1.3.4. Hold the laryngoscope upside down and place it directly in the oral cavity to depress the tongue.
[bookmark: _Hlk515565372][bookmark: _Hlk514330302]1.3.5. use the laryngoscope to press the epiglottis downward toward the tongue base.
[bookmark: _Hlk514330428][bookmark: _Hlk515565393][bookmark: _Hlk515565406]1.3.6. When the vocal cords are clearly identified, gently advance the elastic bougie into the trachea. Next, advance the EMG tube at the mouth angle to a depth of 24 cm.
[bookmark: _Hlk515565477][bookmark: _Hlk515565502]1.3.9 Use medical tape to fix the EMG tube at the mouth angle. 
[bookmark: _Hlk514330588]1.3.10. Connect the EMG tube to the ventilator. 
1.4. Anesthesia maintenance 
[bookmark: _Hlk515565531]1.4.1. Maintain general anesthesia with 1-3% sevoflurane in oxygen at 2 L/min.
[bookmark: _Hlk514330776][bookmark: _Hlk515565614]
2. Equipment Setting and Animal Operation
[bookmark: _Hlk514330866][bookmark: _Hlk514332605]2.1.1. Connect the channel leads from the EMG tube to the monitoring system. 
2.1.2. Set the monitoring system to run 50 ms time window. Set pulsed stimuli to 100 μs and 4 Hz. Set the event capture threshold to 100 μV.
2.2.2. Use a transverse collar incision to expose the neck and the larynx.
2.2.3. Raise the subplatysmal flap.
2.2.4. Remove the strap muscles and visualize the tracheal rings and nerves. 
2.2.5. Localize, identify, and carefully expose the EBSLN, RLN, and VN with a handheld stimulation probe. 
2.2.6. Position an automated periodic stimulation electrode on one side of VN for continuous IONM. 
2.3. At end of experiments, euthanize all piglets by the veterinarian. 
[bookmark: _Hlk515565738]
3. Electrical Stimulation 
[bookmark: _Hlk515565758]3.1. Evaluate the baseline EMG responses of the target nerves.
3.2.3. During VN stimulation, evaluate hemodynamic stability by monitoring of heart rate, ECG, and invasive arterial blood pressure.
3.2.4. Evaluate nerve function integrity by comparing EMG responses proximal to the nerve stimulation site before and after each level of stimulation is applied.
3.3.	Effect of anesthetics
3.3.1. Firstly, apply C-IONM and use the automatically calibrated baseline of EMG as control data.
3.3.2. Administer a bolus injection of rocuronium 0.3mg/kg and observe the real-time EMG changes.
3.3.3. Three minutes after injection, perform one injection of sugammadex 2mg/kg. Record the recovery profile of laryngeal EMG for 20 minutes.
3.4.	Stimulation electrodes
3.4.1. To mimic direct stimulation of nerves during surgery, apply 1mA stimulation to the EBSLN, RLN, and VN without overlying fascia.   
3.4.2. To mimic indirect mapping of the nerve position before visual identification during surgery, apply 1mA stimulation at a 1 and 2-mm distance away from the nerves at overlying fascia.
3.4.3. Record and compare the EMG responses between different types of stimulation electrodes.    
3.5.	Recording electrodes
[bookmark: _Hlk516945049]3.5.1. evaluate how rotation or displacement of the EMG tube electrode affects the stability of the EMG signal. Additionally, compare the EMG responses between different electrode types and different recording approaches during IONM.

4.	RLN injury study
4.2.	Use C-IONM to confirm and compare patterns of real-time changes in evoked laryngeal EMG signals during and after acute RLN injuries with different injury mechanisms
4.4.	Traction compression injury
Wrap a vascular loop around the RLN and apply retraction. This scheme mimics an RLN trapped at the region of Berry’s ligament during medial traction. 
4.5.	Clamping injury 
pinch the distal segment of the RLN with hemostatic forceps for one second. This scheme mimics the nerve being inadvertently clamped owing to visual misidentification as a vessel during the operation.
4.6.	Thermal injury
[bookmark: _Hlk516948745][bookmark: _Hlk516945381]4.6.2.  Activation Study - To investigate how Energy-based devices (EBD) can be safely applied for hemostasis and dissection near the RLN during surgery.
4.6.2.1. Activate the EBD at 5-mm distance away from the RLN.
4.6.2.2. If EMG signals remain stable, perform a further test at the narrower distance.
[bookmark: _Hlk516945395]4.6.3. Cooling Study- To evaluate the cooling time to determine postactivation optimal EBD cooling parameters. 
4.6.3.1. Contact an activated EBD on the RLN directly after a 5 second cooling time.
4.6.3.2. If the EMG signals remain stable after three tests, test the shorter cooling time.
[bookmark: _GoBack]
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