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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) 
No, but it does contain endoscopy video footage. 

Can you record movies/images using your own microscope camera? (Y/N) 
Yes, we can capture the endoscopy footage (it has worked smoothly so far).  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: --
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) 
No.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.8, 2.9 (these are more or less one step), 2.10, 2.12., 2.14, 2.15, 2.16 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 

2.10, 2.11
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) No. If yes, how far apart are the locations? 
F.  If this surgery requires audible slating, can the procedure be paused to allow slating and setting up the camera in different positions?  Theoretically, the procedure can easily be paused at almost anytime.
G.  Also, would you be able to provide the endoscope footage?  Sure. However, the video files are very large (around 1 to 2 gigabytes per 20 min video).
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to create a tear bypass in cases of absolute infrasaccal nasolacrimal (nay-so-lack-rim-al) duct obstruction. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mor: This modern procedure offers the possibility to effectively treat nasolacrimal duct obstructions quickly and safely, while at the same time reducing complication rates when compared to established protocols.
1.2. Mor: The main advantage of this technique is that it is minimally invasive.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Mor: Demonstrating the procedure will be Prof. Ludwig Heindl, the head of the Department of Ophthalmic Plastic Surgery. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named professor looks up from workbench or desk or microscope and acknowledges the camera. NOTE: time stamp unknown, but we shot it at the end of the first of the two procedure we performed during the shoot
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. For this procedure, informed consent is required and has been obtained for every patient who has undergone surgery in the Department of Ophthalmology, University of Cologne, Cologne, Germany. All examinations and surgical interventions were executed in accordance with national laws and the declaration of Helsinki from 1975 in its current version.
Protocol: (read by voice talent at JoVE)
Comment from the authors: The procedure was filmed twice. We will (mostly) use the material from the second patient. 
2. Patient Preparation and Laser Assisted DCR
2.1. Prior to performing laser assisted DCR, conduct a thorough ophthalmic examination on the patient including standardized irrigation. [1-WIDE-TXT] To carry out standardized irrigation and probing to test for PANDO [2-MED/CU], vertically insert a Bangerter probe into the lower punctum then tilt it toward the temple horizontally to follow the physiological formation of the canaliculus. Here, irrigation is being performed immediately before the procedure for demonstration purposes. [3-CU/ECU]. 
2.1.1. Talent conducts an ophthalmic exam on patient (TEXT: Dacryocystorhinostomy) 
2.1.2. Talent picks up Bangerter probe with patient in frame and moves towards insertion into lower punctum 

2.1.3. Time stamp: [2:10:53] Talent inserts Bangerter probe vertically into lower punctum then tilts it toward temple horizontally following formation of canaliculus
2.2. When the probe is in position, carefully inject saline to test for lacrimal duct obstruction [1-CU/ECU]. [2-CU/ECU-TXT].
2.2.1. Talent starts injection of saline to show whether lacrimal duct is obstructed. Saline reflux through the upper punctum indicates lacrimal duct obstruction.
2.2.2. Talent examines eye for infections or pathologies (TEXT: Refer to text protocol for details) 
Note from the authors: This scene had to be modified because patients don’t get examined again on the day of the procedure so we could not shoot an examination. However, we did perform irrigation (steps 2.1.3 – 2.2.1) during the procedure for demonstration purposes. The footage demonstrates nicely what unsuccessful irrigation looks like in patients with nasolacrimal duct obstruction. However, it is obviously footage from the operating theater and not from the preoperative examination. If this becomes too messy, the irrigation and examination part can just be left out because diagnostics of PANDO are generally no big challenge and are standard procedure for any ophthalmologist]
2.3. After putting the patient under general anesthesia according to the text protocol [1-WIDE/MED], insert the video-assisted endoscope into the nasal cavity by carefully advancing it through the nostril [2-CU/ECU].  Tilt the endoscope towards the lateral nasal wall [3-CU/ECU] to visualize the anterior margin of the middle turbinate [4-LM].
2.3.1. [videographer’s file: jov_0010] Patient lying under general anesthesia
2.3.2. Time stamp: [2:55:32 or 2:16:00] Talent inserts endoscope into nasal cavity by advancing it through nostril 
2.3.3. Talent tilts endoscope towards lateral nasal wall
2.3.4. LAB MEDIA Endoscope footage [1:03] Footage of anterior margin of middle turbinate 
2.4. Next, put on protective glasses [jov_0011] and set up the laser equipment by connecting the laser fiber optic to the diode laser [1-MED/CU-TXT].  Set the diode laser to 6 – 8 W, 200 ms pulse duration, and 100 ms exposition pause [2-CU].
Added shot: [jov_0011]
2.4.1. [jov_0008] Talent with glasses on connects laser fiber optic to diode laser (TEXT: 400 µm diameter, 810 nm wavelength)
2.4.2. [jov_0009] Talent sets diode laser to 6 – 8 W, 200 ms pulse duration, and 100 ms exposition pause

2.5. Fit the laser fiber optic into the hand-piece for maneuvering and then through a blunt cannula [1-CU].  Let 2 – 3 mm of the fiber stick out at the tip of the cannula [2-ECU].
2.5.1. Time stamp: [00:56:40] Talent fits laser fiber optic into hand piece and then through blunt cannula

2.5.2. Time stamp: [2:35:20] Talent points out that 2 – 3 mm of fiber is sticking out of tip of cannula
2.6. Perform carbonization of the laser fiber tip by holding it on a wooden spatula and applying laser energy for a few seconds until the tip is sufficiently blackened.   This will limit unwanted energy distribution to the lacrimal sac [1-CU/ECU].
2.6.1. Time stamp: [2:13:45] Talent holds tip on wooden spatula and applies laser energy for a few seconds and the tip becomes blackened
2.7. Next, to dilate the upper and lower punctum, insert a lacrimal probe, vertically at first, and then position it horizontally before further advancing it towards the lacrimal sac [1-CU/ECU]. 
2.7.1. Time stamp: [2:10:27] Talent inserts probe vertically then positions it horizontally and advances toward lacrimal sac
2.8. Begin by vertically inserting the laser fiber into the lower canaliculus before tilting it toward the temple horizontally to follow the physiological formation of the lower canaliculus. Carefully advance the laser fiber into the lacrimal sac until it touches the lateral nasal wall, i.e. the medial lacrimal saccal wall. Then aim the tip in an antero-inferior direction so that it points to the anterior margin of the middle turbinate [1-LM]. [1-CU/ECU]
2.8.1. Time stamp: [2:16:47] Talent vertically inserts laser fiber into lower canaliculus then tilts toward the temple horizontally to follow physiological formation of lower canaliculus. Talent advances laser fiber into lacrimal sac until it touches lateral nasal wall then aims tip in antero-inferior direction to point to the anterior margin of middle turbinate. Shots 2.8.1. and 2.9.1. are combined into single shot, there is no endoscope footage.
2.9. Carefully advance the laser fiber into the lacrimal sac until it touches the lateral nasal wall, i.e. the medial lacrimal saccal wall. Then aim the tip in an antero-inferior direction so that it points to the anterior margin of the middle turbinate [1-LM].
2.9.1. LAB MEDIA Talent advances laser fiber into lacrimal sac until it touches lateral nasal wall then aims tip in antero-inferior direction to point to the anterior margin of middle turbinate. Authors note: No endoscope footage is needed for this. The final position in which the laser fiber should be held is shown in the videographer’s footage. After inserting the laser, you can see that the surgeon tilts the laser somewhat downwards and towards to middle.
2.10. To create a sufficient nasolacrimal bypass, while maintaining constant contact to the nasal wall while not applying pressure, vaporize the tissue by applying laser energy. [1-LM-TXT].
2.10.1. LAB MEDIA Endoscope footage: [2:05-2:08 and then 3:46] Talent applies laser energy to vaporize tissue (TEXT: Total energy required 0.9 – 1.8 kJ) 
2.11. Koch, Step 2.10: It is very important that the laser fiber is not actively pressed against the wall or subjected to lateral stress. This is because retraction or breaking of the fiber can result in heating of the metal cannula, causing thermal injury [1-INTERVIEW].
2.11.1. Talent recites the above statement looking off camera

2.12. When the lateral nasal wall has been penetrated, pull the laser fiber back a bit and enlarge the ostium by carefully vaporizing the margins in a circular manner. Try to create as large a bypass as possible [1-LM] 
2.12.1. LAB MEDIA Endoscope footage: [4:44] Talent pulls laser fiber back and enlarges ostium by carefully vaporizing margins in circular manner, creating as large a by pass as possible 
2.13. Using a Bangerter probe, verify the patency of the ostium by saline irrigation as demonstrated earlier in this video [1-CU]. If a patent ostium was created, successful irrigation should be visible endoscopically [2-LM].
2.13.1. Time stamp: [2:22:00] Talent uses Bangerter probe to perform saline irrigation
2.13.2. LAB MEDIA Endoscope footage: [6:12] Irrigation is visible through endoscope Authors will provide footage with timestamps for this step.
2.14. Through the lower punctum, insert a monocanalicular silicon tube and carefully advance it [1-CU/ECU] until the leading metal tip passes the bony ostium and protrudes into the nasal cavity [2-LM].
2.14.1. Time stamp: [2:24:00] Talent inserts tube through lower punctum and carefully advances it
2.14.2. LAB MEDIA Endoscope footage: [8:15] Leading metal tip passes bony ostium and protrudes into nasal cavity Authors will provide footage with timestamps for this step.
2.15. Use Blakesley forceps to grab the tip from inside the nasal cavity [1-CU/ECU] and pull the silicon tube out of the nose and into position and then use pair of scissors to cut them short [2-LM].  
Added shot? Time stamp: [2:25:30] Editor: This was at the beginning of 2.15, not sure where it fits.
2.15.1. Time stamp: [2:29:34 or 2:30:20] Talent uses forceps to grab tip from inside nasal cavity
2.15.2. LAB MEDIA Endoscope footage: [9:30] Talent pulls silicon tube out of nose and into position Authors will provide footage with timestamps for this step.
2.15.3. Talent uses pair of scissors to shorten silicon tube so that it’s not sticking out of nose
2.16. Perform silicon intubation via the upper canaliculus and remove the endoscope. [1-CU/ECU]. Then use a pair of scissors to shorten the silicon tubes so that the ends are not sticking out of the nose.  Carry out post-operative care according to the text protocol [2-ECU]
2.16.1. Time stamp: [2:27:17] Endoscope footage: [13:44] Talent performs intubation via upper canaliculus then removes endoscope Editor: Not sure why both shots are here, how they fit. If they are simultaneous, use endoscope footage as an inset.
2.16.2. Added shot: Time stamp: [2:31:40] Talent uses pair of scissors to shorten silicon tubes so that they’re not sticking out of nose.
3. Results: Transcanalicular Diode Laser-assisted Dacryocystorhinostomy 
3.1. Upon examination the day after transcanalicular laser-assisted DCR, a little swelling of the eyelid can be present in about 60% of cases. This slight swelling always resolves completely within a maximum of three days.  However, because bicanalicular silicon intubation is performed during the procedure, epiphora may persist until the tubes are removed.  [1-LM].
3.1.1. LAB MEDIA Figure 1b, Editor, for the first sentence, use an arrow to point out the medial (or nasal) third of the lower eyelid (from the area below the lower tear dot towards the back of the nose).
3.2. This table gives an overview of the results.  Functional success, meaning complete resolution of symptoms at the six-months mark, can be achieved in 78% of patients. In about 22% of cases, restenosis may occur. The most likely reason is scar tissue forming in the bony ostium, and secondary external DCR can become necessary [1-LM].
3.2.1. LAB MEDIA Table 1, Editor, use an arrow from the side to point out the functional success rate for the second sentence here.
3.3. Serious complications are rare. However, when the utilized laser equipment is not handled carefully, the tip of the laser fiber can slip back into the metal cannula which will cause heating of the metal. This results in thermal injury to the canaliculus or lacrimal sac [1-LM].
3.3.1. LAB MEDIA Table 1, Editor, use an arrow to point out the thermal injury entry of the table here when mentioned in the last sentence.
4. Conclusion (said by authors on camera)

4.1. [0001 wide shot; 0004] Heindl:  In conclusion, laser DCR is a minimally invasive technique with high functional success rates, few complications and no need for a skin incision.
4.2. Heindl: Once mastered, this technique can be done in 15 - 25 minutes if it is performed properly.

4.3. Heindl: While attempting this procedure, it’s important to remember to create as large an ostium as possible since smaller diameter osteotomies facilitate early scarring.
4.4. Heindl: If, following this procedure, restenosis occurs, secondary external dacryocystorhinostomy can still be performed without an increase in complication rates.
4.5. Heindl: After its development, this technique paved the way for researchers in the field of oculoplastics to further explore laser-assisted lacrimal bypass surgery and its possible combinations with the use of fibrosis inhibiting drugs and intranasal approaches.
4.6. Heindl: After watching this video, you should have a good understanding of how to perform transcanalicular dacryocystorhinostomy using a diode laser to create nasolacrimal bypass. 
4.7. Heindl: Don't forget that working with lasers can be hazardous and precautions such as wearing protective goggles should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

All of the image files we submitted can be used for the video. Additionally, endoscope footage can be provided. The pre-op / post-op photos have to be restricted to the cropped region (that’s how we submitted those) and cannot show the complete face according to the wish of the patient. 
3.1.1 – stork pre vs. postop.pdf – showing mild postoperative swelling.

3.1.2 – Klausbeck 1 (good).mp4 – showing the procedure (second patient of the shoot)
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.

( 2017, Journal of Visualized Experiments


