[bookmark: _Hlk161771130][image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 68266
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=20821178 

Title: Uniportal Full Endoscopic Posterolateral Transforaminal Lumbar Interbody Fusion 


Authors and Affiliations: 
Wen-Chien Chen, Yun-Da Li, Chi-An Luo

Department of Orthopaedic Surgery, New Taipei Municipal Tucheng Hospital



Corresponding Authors: 
[bookmark: _Hlk25233958]Chi-An Luo		j5555yrre@cgmh.org.tw


Email Addresses for All Authors: 
Wen-Chien Chen	monster@cgmh.org.tw
Yun-Da Li		yunda@cgmh.org.tw
Chi-An Luo		j5555yrre@cgmh.org.tw



Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No


[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 04/20/2025


When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

Current Protocol Length

Number of Steps:  25
Number of Shots:  58 

Introduction 

1.1. [bookmark: _Hlk161733487]Wen-Chien Chen: We focus on the scope of uniportal endoscopic lumbar interbody fusion. We are trying to face challenges in mastering the technical skills required to overcome the learning curve for a more efficient and safer procedure..
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:.2.6.1  

What are the current experimental challenges?
1.2. Wen-Chien Chen: The learning curve for uniportal full endoscopic posterolateral transforaminal lumbar interbody fusion is steeper. Common challenges include equipment limitation and lack of visualized nerve protection.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:2.7.1

What significant findings have you established in your field?
1.3. Wen-Chien Chen: We incorporate the use of several instruments common to conventional TLIF procedures, endoscopic visualization for nerve protection during endplate preparation and cage insertion.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:2.8.1

What research gap are you addressing with your protocol?
1.4. Wen-Chien Chen: By incorporating these, we address the gap of specialized equipment for disc removal and endplate preparation and risk of traversing root injury.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:4.1.1.

What research questions will your laboratory focus on in the future?
1.5. Wen-Chien Chen: We would explore if the endoscopic spinal interbody fusion procedure provide earlier radiographic fusion result than minimally invasive tubular approach TLIF.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:.3.2.1

Ethics Title Card

This research has been approved by the Institutional Review Board at the Chang Gung Medical Foundation


Protocol  
2. Patient Positioning, Skin Marking and Preparation for Surgery
Demonstrator: Wen-Chien Chen

2.1. To begin, position the anesthetized patient prone on a Wilson frame with slight flexion to improve decompression efficiency [1-TXT].  
2.1.1. WIDE: Talent positioning the anesthetized patient prone on a Wilson frame with slight flexion.  TXT: Under fluoroscopy guidance, mark the skin for screw entry points 

2.2. Under fluoroscopy guidance, mark the skin for screw entry points [1].   
2.2.1. LAB MEDIA: Figure showing the points marked. Authors, please provide this figure. According to journal guidelines we cannot keep only images, hence I have trimmed this sentence..  NOTE: Not provided

2.3. Disinfect the surgical area using Povidone-iodine, covering from the middle back to the buttocks [1] and drape the surgical field aseptically. Then, position a dam and water bag [2].  
2.3.1. Talent applying Povidone-iodine solution to the patient’s back.
2.3.2. Talent draping the surgical field and positioning dam and water bag.

2.4. Now, arrange the instruments and suspend the normal saline bag approximately 2 meters above the surgical field to enable gravity-driven flow [1].  
2.4.1. Talent hanging saline bag and organizing surgical instruments.

2.5. To create the endoscopic working portal, make a 1.2-centimeter longitudinal incision with a scalpel at the marked site [1]. Then, make a deeper fascia incision underneath, totaling 2.5 to 3 centimeters in length [2].  
2.5.1. Talent making skin incision with scalpel.  
2.5.2. Talent making the incision through the fascia using scalpel or scissors.

2.6. Dock the obturator on the right L4 isthmus region while confirming its placement through fluoroscopic imaging [1]. Use the obturator to contact the bone and verify position [2].  
2.6.1. Talent docking obturator on right L4 isthmus.  
2.6.2. Shot of Fluoroscopic confirmation of obturator position.

2.7. Next, insert serial dilators followed by the open bevel working tube, which has an 11.2-millimeter outer diameter and 10.2-millimeter inner diameter [1]. Guide the dilators over the steadily held obturator and verify tube position with fluoroscopy [2].  
2.7.1. Talent inserting dilators followed by the working tube.  
2.7.2. Shot of Fluoroscopic view showing proper placement of the working tube.

2.8. Then, introduce a 15-degree angled endoscope with a 10-millimeter outer diameter to locate anatomical landmarks [1]. Using a radiofrequency ablator, dissect the soft tissue around the right L4-L5 facet to identify Wu’s and Kim’s points with fluoroscopic assistance [2]. Use a burr to create a bony surface at the identified landmarks and confirm position to prevent disorientation [3].  
2.8.1. Talent introducing angled endoscope into the working tube.  
2.8.2. Talent using radiofrequency ablator to clear tissue and identify anatomical points.  
2.8.3. Shot of the screen showing fluoroscopic image confirming bony landmarks created with burr.

3. Ipsilateral and Contralateral Decompression Procedure
3.1. Use the outside-in technique with a trephine to remove the inferior articular process from Wu’s point to Kim’s point [1] and preserve fractured bone pieces from the trephine as autograft [2].  
3.1.1. Talent removing inferior articular process using trephine.  
3.1.2. Talent collecting fractured IAP bone piece for autograft.

3.2. Now, replace the working tube with a larger one compatible with a reamer, having a 12.5-millimeter outer diameter and 11.5-millimeter inner diameter [1]. Advance the tube sheath into the joint space and rotate the trephine gently while maintaining tube stability [2]. When the bone fractures inside the trephine, it should rotate visibly [3].  
3.2.1. Talent switching to larger working tube.  
3.2.2. Talent rotating trephine while holding working tube steady.  
3.2.3. Short Video clip of bone rotating within trephine after fracture.

3.3. For ipsilateral dura decompression and flavectomy, identify the origin and insertion of the ligamentum flavum by removing the caudal lamina of right L4, cranial lamina of right L5 [1], and medial base of the superior articular process using a high-speed 4-millimeter diamond burr or Kerrison Rongeur [2].  
3.3.1. Talent removing the caudal lamina of right L4 and cranial lamina of right L5.
3.3.2. Talent removing medial base of the superior articular process.

3.4. Remove the ipsilateral ligamentum flavum in small pieces to expose the right L5 traversing root and foraminal disc using an endoscopic pituitary forceps or Kerrison Rongeur [1].  
3.4.1. Talent removing ligamentum flavum piece by piece and exposing the nerve root and disc.

3.5. For contralateral decompression, perform the over-the-top technique to remove the base of the spinous process [1] until the contralateral cranial lamina, caudal lamina, and contralateral facet are visible [2].  
3.5.1. Talent removing the spinous process base using burr.
3.5.2. Shot of exposed contralateral bony structures.

3.6. To perform dura decompression and conduct flavectomy, remove the origin and insertion of the contralateral ligamentum flavum [1]. Then remove the contralateral medial base of the superior articular process to release the left L5 traversing root [2].  
3.6.1. Talent excising origin and insertion of ligamentum flavum on contralateral side.  
3.6.2. Talent removing medial base of contralateral superior articular process.

3.7. Now, continue removing the cranial and caudal lamina until the origin and insertion of the contralateral ligamentum flavum are clearly exposed [1]. Extract the freed ligamentum flavum piece by piece using either an endoscopic pituitary rongeur or Kerrison rongeur until the dura is visible [2]. Preserve the outermost portion of the ligamentum flavum to protect the contralateral traversing root, which lies lateral to the dura [3]. Finally, remove the remaining contralateral ligamentum flavum completely [4].  
3.7.1. Talent resecting contralateral lamina to expose ligamentum flavum.  
3.7.2. Talent extracting ligamentum flavum in small pieces to expose dura.  
3.7.3. Talent preserving outer ligamentum flavum to protect nerve root.  
3.7.4. Talent removing remaining ligamentum flavum from contralateral side.

4. Disc Space Clearance and Endplate Preparation
4.1. Withdraw the original working tube and replace it with a larger working tube that has a handle and long lip, measuring 16 millimeters in outer diameter and 15 millimeters in inner diameter [1]. Use a dissector to protect the right L5 traversing root and gently rotate the long lip to retract the nerve root [2].  
4.1.1. Talent replacing the working tube with a larger one equipped with handle and long lip.  
4.1.2. Talent retracting nerve root using dissector and long lip of the tube.

4.2. Perform annulotomy using hook scissors at the planned cage entry site [1]. Insert endplate shavers in series following the conventional transforaminal lumbar interbody fusion procedure [2].  
4.2.1. Talent using hook scissors to make annulotomy at target site.  
4.2.2. Talent sequentially inserting endplate shavers following TLIF method.

4.3. Hold the working tube firmly and withdraw the endoscope to allow passage of the endplate shaver [1]. When retrieving each side of the endplate shaver, rotate the long lip to release the nerve root [2]. Reinsert the endoscope to inspect the disc space and evaluate the nerve root condition [3].  
4.3.1. Talent stabilizing tube and removing endoscope.  
4.3.2. Talent retrieving endplate shaver while protecting nerve root.  
4.3.3. Short video clip of Endoscopic view of cleared disc space and nerve root condition.

4.4. Using a pituitary clamp, remove the disc material and cartilage under direct visualization [1] and insert cage trials in sequence to determine the appropriate cage size while protecting the L5 traversing root [2].  
4.4.1. Talent removing disc fragments and cartilage with pituitary clamp under endoscopic guidance.
4.4.2. Talent placing cage trials while monitoring and protecting L5 nerve root.

4.5. Now, determine the optimal cage height by inserting serial cage trials in 1 millimeter increments, beginning from 8 millimeters [1]. When extracting each cage trial, apply axial force using a slap hammer while ensuring the working tube remains stable and undisturbed [2].  
4.5.1. Talent testing cage sizes incrementally, starting from 8 millimeters.  
4.5.2. Talent using slap hammer to remove trials while keeping tube steady.


5. Interbody Fusion with Bone Graft and Cage
5.1. Change the fluoroscope to lateral projection for bone grafting [1]. Using a funnel-shaped bone grafting device, confirm its ideal placement in the disc space fluoroscopically [2]. Insert autologous bone graft followed by artificial bone substitute in sequence [3].  Then, hold the working tube steadily and withdraw the endoscope to allow passage of the bone grafting funnel into the disc space [4].  
5.1.1. Shot of Fluoroscope switching to lateral view.  
5.1.2. Shot of Funnel-shaped bone grafting device positioned at ideal disc depth.  
5.1.3. Talent inserting autograft and artificial bone into the disc space.
5.1.4. Talent stabilizing working tube and removing endoscope to insert grafting device.

5.2. Insert a conventional transforaminal lumbar interbody fusion cage through the working tube [1]. Hold the tube firmly, withdraw the endoscope, and insert the cage into the posterior disc space [2]. Check the cage’s axis and position using lateral fluoroscopic imaging [3].  
5.2.1. Talent preparing and inserting TLIF cage.  
5.2.2. Talent stabilizing tube and removing endoscope for cage placement.  
5.2.3. Shot of correct cage axis and position.

5.3. Confirm the cage position under fluoroscopy [1]. On lateral view, verify that the posterior marker is anterior to the posterior vertebral body line. On anteroposterior view, ensure the anterior marker aligns with the spinous process [2].  
5.3.1. Shot showing posterior cage marker in correct position.  
5.3.2. Shot of Anteroposterior view showing anterior cage marker aligned with spinous process.

6. Application of Pedicle Screws and Rods
6.1. Insert bilateral L4 and L5 percutaneous pedicle screws using standard technique [1]. With a cannulated needle, insert a guidewire and leave it in place after removing the needle [2]. Once soft tissue is dilated, place the cannulated pedicle screw over the guidewire [3]. If needed, create a subcutaneous tunnel and a second fascia entry from the original incision to reduce skin tension, especially for the right L4 entry [4].  
6.1.1. Talent placing L4 and L5 pedicle screws bilaterally using percutaneous method.  
6.1.2. Talent inserting guidewire through cannulated needle.  
6.1.3. Talent positioning pedicle screw over guidewire post-dilation.  
6.1.4. Talent forming subcutaneous tunnel and second fascia entry to ease screw insertion.

6.2. Apply the rod percutaneously and engage the distal screws first [1]. Tighten the distal screws, then apply ipsilateral screw compression and tighten the proximal screws to reduce spondylolisthesis manually [2-TXT].  
6.2.1. Talent inserting rod percutaneously and securing distal screws.  
6.2.2. Talent manually compressing and tightening proximal screws to reduce slippage. TXT: Insert the drainage tube and suture the skin


Results
7. Results 

7.1. The patient resumed mobility by day 2 and was discharged on day 3 without complications, showing quick recovery. No blood transfusion was needed [1]. 
7.1.1. LAB MEDIA: Table 1. Video editor: Highlight the rows showing “Independent ambulation-day 2”  and “discharged - day 3”.

7.2. Post-operative radiographs at 2 days showed good implant position and spondylolisthesis reduction in anteroposterior [1] and lateral views of the patient [2]. Magnetic resonance imaging 6 weeks after the operation showed good decompression of the L4-L5 neural structure [3].
7.2.1. LAB MEDIA: Figure 6A
7.2.2. LAB MEDIA: Figure 6B
7.2.3. LAB MEDIA: Figure 6 D,E, F. 


Pronunciation Guide 
1. Anesthetized
Pronunciation link:
https://www.merriam-webster.com/dictionary/anesthetized
IPA: /ˈænəsθəˌtaɪzd/
Phonetic Spelling: an-uhs-thuh-tyzd

2. Fluoroscopy
Pronunciation link:
https://www.merriam-webster.com/dictionary/fluoroscopy
IPA: /flʊˈrɑːskəpi/
Phonetic Spelling: floo-rah-skuh-pee

3. Povidone-iodine
Pronunciation link:
https://www.howtopronounce.com/povidone-iodine
IPA: /ˈpoʊvɪˌdoʊn ˈaɪəˌdaɪn/
Phonetic Spelling: poh-vih-dohn eye-uh-dyne

4. Obturator
Pronunciation link:
https://www.merriam-webster.com/dictionary/obturator
IPA: /ˈɑːbtʃəˌreɪtər/
Phonetic Spelling: ob-chuh-ray-ter

5. Isthmus
Pronunciation link:
https://www.merriam-webster.com/dictionary/isthmus
IPA: /ˈɪsməs/
Phonetic Spelling: iss-muhs

6. Endoscope
Pronunciation link:
https://www.merriam-webster.com/dictionary/endoscope
IPA: /ˈɛn.dəˌskoʊp/
Phonetic Spelling: en-duh-skohp

7. Radiofrequency
Pronunciation link:
https://www.howtopronounce.com/radiofrequency
IPA: /ˌreɪdioʊˈfriːkwənsi/
Phonetic Spelling: ray-dee-oh-free-kwen-see

8. Facet
Pronunciation link:
https://www.merriam-webster.com/dictionary/facet
IPA: /ˈfæsɪt/
Phonetic Spelling: fa-sit

9. Trephine
Pronunciation link:
https://www.howtopronounce.com/trephine
IPA: /ˈtrɛˌfaɪn/
Phonetic Spelling: treh-fine

10. Lamina
Pronunciation link:
https://www.merriam-webster.com/dictionary/lamina
IPA: /ˈlæmənə/
Phonetic Spelling: la-muh-nuh

11. Ligamentum flavum
Pronunciation link:
https://www.howtopronounce.com/ligamentum-flavum
IPA: /ˌlɪɡəˈmɛntəm ˈfleɪvəm/
Phonetic Spelling: lig-uh-men-tum flay-vum

12. Rongeur
Pronunciation link:
https://www.merriam-webster.com/medical/rongeur
IPA: /rɒnˈʒʊr/
Phonetic Spelling: ron-zhoor

13. Annulotomy
Pronunciation link:
https://www.howtopronounce.com/annulotomy
IPA: /ˌæn.jəˈlɒtəmi/
Phonetic Spelling: an-yuh-lot-uh-mee

14. Dissector
Pronunciation link:
https://www.merriam-webster.com/dictionary/dissector
IPA: /ˈdaɪˌsɛktər/
Phonetic Spelling: dye-sek-ter

15. Slap hammer
Pronunciation link:
https://www.howtopronounce.com/slap-hammer
IPA: /slæp ˈhæmər/
Phonetic Spelling: slap ha-mur

16. Transforaminal lumbar interbody fusion (TLIF)
Pronunciation link:
https://www.howtopronounce.com/tlif
IPA: /ˈtiːlɪf/
Phonetic Spelling: tee-lif

17. Cannulated
Pronunciation link:
https://www.howtopronounce.com/cannulated
IPA: /ˈkænjəˌleɪtɪd/
Phonetic Spelling: kan-yuh-lay-tid
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