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A. Microscopy: Does your protocol involve video microscopy? No. But more than half of our procedure involve arthroscopy. 
B. Does your protocol include software usage? N 
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.2., 2.4., 2.6.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3. A possible complications is related with contour irregularities, after adipose harvesting from abdomen. We try to overcome this complication using small cannulas, not performing superficial liposuction and turning the suction off when exiting incisions. 
3.7. Can be difficult to reach posterior talar dome lesions, in these cases a Hintermann spreader allows to reach also posterior lesion. The spreader is placed percutaneously to distract the joint. The Hintermann spreader has an opening lever arm applied on two 2.5-mm K-wires previously positioned in the tibia and talar bone medially or laterally, according to the lesion side. In the case of a lateral lesion, care must be taken to insert the proximal K-wire in the tibial bone, avoiding the fibula, to achieve better distraction of the joint
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this surgical procedure is to treat osteochondral lesions of the talus through the induced regeneration of talar cartilage using autologous microfractured and purified adipose tissue in conjunction with microperforations. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Riccardo D’Ambrosi: This method can help answer key questions in the regenerative medicine field about how to improve the quality of neo-formed tissues. 
1.2. Federico Usuelli: The main advantage of this technique is that it is completely arthroscopic, with little soft tissue dissection, better joint visualization, and a faster patient recovery.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Camilla Maccario: The implications of this technique extend beyond the ankle to the treatment of lesions on any other joint in the body.
1.4. Luigi Manzi: Visual demonstration of this method is critical, as the positioning of the Hintermann spreader is difficult to learn without observation of the open posterior lesion-treatment procedure. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the Istituto Ortopedico Galeazzi.
Protocol: (read by voice talent at JoVE)
2. Adipose Tissue Harvesting and Processing
2.1. To harvest the adipose tissue, first use a scalpel to make two 0.5-cm para-umbilical incisions [1-WIDE]. Then use a 60-mL syringe equipped with an 18-gauge needle to inject approximately 300 mL of Klein solution through the incisions into the subcutaneous fat tissue of the abdomen [2-CU-TXT].
2.1.1. Few seconds Talent making incision 
2.1.2. Few seconds solution being injected (TEXT: See text for all reagent/medium preparation details) 
2.2. When all of the solution has been delivered, use a 13-gauge blunt catheter attached to a 20-mL syringe [1-MED] to harvest 40-45 mL of adipose-derived stem cells, or ADSCs (Pronounce: A-D-S-C’s), from the peri-umbilical area [2-CU] and apply a compression bandage onto the incision [3-CU].
2.2.1. Few seconds Talent attaching catheter to syringe
2.2.2. Few seconds ADSC being harvested
2.2.3. Few seconds bandage being applied
2.3. Add the cell suspension into the large filter of a processing kit [1-MED] and press 100-300 mL of the lipoaspirate through the filter into the kit device to obtain the first cluster reduction [2-CU]. A corresponding volume of saline solution will exit the kit into the waste bag [3-CU].
2.3.1. Few seconds Talent adding cells to filter
2.3.2. Few seconds aspirate being filtered
2.3.3. Use 2.3.3. and please indicate saline in waster bag OR Shot of saline in waste bag
2.4. Next, add stainless steel marbles to the kit to achieve a temporary emulsion between the oil, blood, and saline in the aspirate [1-MED] and use a gravity counter-flow of saline solution to remove the contaminating oil residue and blood from the sample [2-CU].
2.4.1. Few seconds Talent adding marbles to kit

2.4.2. Few seconds oil/blood residue being removed from sample

2.5. When the eluate is clear and the lipoaspirate is yellow [1-ECU], stop the saline flux and reverse the device so that the gray cap is facing up [2-MED].
2.5.1. Shot of eluate and lipoaspirate (Video Editor: please indicate eluate and lipoaspirate when mentioned as necessary/appropriate)

2.5.2. Talent stopping flux/reversing device 
2.6. Then connect a 10-mL syringe to the upper opening of the device [1-CU] and use a second 10-mL syringe to push the floating adipose clusters from below [2-MED] through the second cutting hexagonal filter into the first syringe to achieve the second adipose cluster reduction [3-CU].
2.6.1. Few seconds syringe being connected

2.6.2. Few seconds Talent pushing second syringe

2.6.3. Shot of second adipose cluster reduction 
3. Lesion Preparation and ADSC Injection
3.1. To prepare the lesion for adipose-derived stem cell injection, place the patient in the supine position under spinal anesthesia [1-WIDE-TXT] with a tourniquet at the thigh level to decrease the bleeding and to allow a better arthroscopic visualization [2-MED].
3.1.1. Few seconds Talent helping patient into position (TEXT: Tourniquet pressure: 250 mmHg)

3.1.2. Few seconds Talent placing tourniquet
3.2. Using a dermographic pen, mark both the lateral and medial malleoli [1-CU-TXT], the anterior joint line [2-CU-TXT], the tibialis anterior and Achilles tendons [3-CU], the great saphenous vein [4-CU-TXT], and the superficial peroneal nerve [5-CU].

3.2.1. Shot of whole joint area, medial malleolus being marked, with marked lateral malleolus in frame if possible (TEXT: Landmarks are essential to avoid iatrogenic injuries)

3.2.2. Shot of whole joint area, anterior joint line being marked/marked anterior joint line (TEXT: Identify joint line w/ dorsi- and plantar-flexion of ankle joint)
3.2.3. Shot of whole joint area, Achilles tendon being marked, with marked tibialis anterior tendon visible in frame if possible

3.2.4. Shot of whole joint area, GSV being marked/shot of marked GSV (TEXT: GSV runs just ahead of medial malleolus)

3.2.5. Shot of whole joint area, superficial peroneal nerve being marked
3.3. When all of the landmarks have been notated, use a scalpel to make a shallow skin incision just medial to the tibialis anterior tendon [1-MED-over the shoulder-TXT] and perforate the capsule by blunt dissection, taking care to avoid the saphenous nerve and the great saphenous vein [2-CU-TXT].

3.3.1. Few seconds Talent making incision (TEXT: i.e., make approach portal in visible/palpable depression w/ ankle in dorsiflexion) 

3.3.2. Few seconds tissue being dissected (TEXT: GSV is 9 mm lateral to portal; SN is 7.4 mm lateral to portal)
     3.6      For arthroscopic treatment of the cartilage, place a wide-angle 2.7-mm arthroscope with a 30° viewing angle into the anterior recess of the joint [1-MED-TXT].

Few seconds Talent placing arthroscope (TEXT: Use non-invasive joint distraction/hyper plantar flexion to access talar dome) 

3.4. After checking the joint line, create the anterolateral portal medial to the lateral malleolus and lateral to the extensor digitorum tendon as just demonstrated for the approach portal [1-MED].
3.4.1. Few seconds Talent making anterolateral portal 

3.5. Assess the size and position of the articular cartilage within the portal, using a palpator to evaluate the condition and the quality of the tissue [1-CU-TXT].

3.5.1. Few seconds cartilage size being assessed/palpated (TEXT: Osteochondral lesions of talus are usually located posteromedially or anterolaterally)
3.6. For arthroscopic treatment of the cartilage, place a wide-angle 2.7-mm arthroscope with a 30° viewing angle into the anterior recess of the joint [1-MED-TXT].
3.6.1. Few seconds Talent placing arthroscope (TEXT: Use non-invasive joint distraction/hyper plantar flexion to access talar dome)  (this section should be moved after 3.3.2 or deleted)
3.7. In the case of a posterior lesion, position one K-wire on the tibia and one K-wire on the talar bone [1-LM] and percutaneously apply the opening level arm of a Hintermann spreader onto the K-wires to distract the joint and to allow exposure of the lesion [2-LM].
3.7.1. *To be provided by Authors: Few seconds talar bone k-wire being placed, with tibia k-wire already placed visible in frame if possible 
3.7.2. *To be provided by Authors: Few seconds arm being applied
3.8. In the case of a lateral lesion, take care to insert the proximal K-wire into the tibial bone to achieve a better distraction of the joint [1-LM-TXT].
3.8.1. *To be provided by Authors: Few seconds k-wire being inserted into bone (TEXT: Caution: Avoid fibula) (Not filmed because the lesion was medial and posterior)
3.9. Use a standard arthroscopic curette to remove the damaged and unstable cartilage, the calcified layer, and any necrotic or sclerotic bone, resulting in a regular-shaped contained lesion with shouldered borders [1-LM].
3.9.1. *To be provided by Authors: 10-12 seconds lesion being treated

3.10. Next, use a Chrondral Pick to create microperforations about 3-mm apart from the outside to the inside of the lesion to stimulate the bone marrow stem cells from the subchondral bone and to induce microfractures on the healthy subchondral bone beneath the defect [1-LM].
3.10.1.  *To be provided by Authors: Few seconds microperforations being created on outside of lesion then few seconds microperforations being created on inside of lesion

3.11. Then use a shaver to remove any intra-articular water [1-LM] followed by swabbing with a clean cotton sponge [2-LM].

3.11.1.  *To be provided by Authors: Few seconds water being removed

3.11.2.  *To be provided by Authors: Few seconds bone being swabbed

3.12. When the joint is completely dry, inject 5-7 mL of adipose-derived stem cells into the ankle joint through either [1-LM] of the two portals and release the tourniquet [2-MED].
3.12.1.  *To be provided by Authors: Few seconds cells being injected

3.12.2.  Talent releasing tourniquet (This shot was not filmed)
4. Results: Representative Clinical ADSC-Injection Results at 6 Months of Follow-Up
4.1. Between January and September of 2016, four patients underwent arthroscopic treatment of osteochondral lesions [1-LM] of the talus with induced microfractures and purified adipose tissue as just demonstrated [2-LM]. All patients reported clinical improvement six months after surgery with no complications [3-LM].

4.1.1. Table 1 R1.xlsx: no animation

4.1.2. Table 1 R1.xlsx: please indicate AOFAS, VAS, SF-12 pre-operative data columns

4.1.3. Table 1 R1.xlsx: please indicate AOFAS, VAS 6 months after surgery data columns

5. Conclusion (said by authors on camera):
5.1. Cristian Indino: Once mastered, this technique can be completed in 30 minutes if it is performed properly.

5.2. Camilla Maccario: Following this procedure, other surgical procedures, such as lateral ligament reconstruction, can be performed to improve ankle stability. 
5.3. Federico Usuelli: After its development, this technique paved the way for researchers in the field of regenerative medicine to explore cartilage healing in orthopaedic pathologies.
5.4. Luigi Manzi: After watching this video, you should have a good understanding of how to use arthroscopy to deliver autologous microfractured adipose-derived stem cells into the ankle joint.
5.5. Riccardo D’Ambrosi: Although mesenchymal stem cell therapies are becoming more common in the clinic, it’s important to remember to take extra safety precautions when using ADSCs in regenerative medicine-based protocols.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

Table 1 R1.xlsx

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 in the email accompanying the finalized script.
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