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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?  Yes
We will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k

Please upload all screen captured video files to your project page as soon as possible.

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: 07/04/2025

 

When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.



Current Protocol Length

Number of Steps:  17
Number of Shots:  39

Introduction 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Xu Li: Our research focuses on left subclavian artery revascularization using in situ laser fenestration during thoracic endovascular aortic repair. We aim to elucidate the procedural details and evaluate its advantages and limitations.

1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.10.2., 3.10.3., 3.10.4.

What technologies are currently used to advance research in your field?
1.2. Xu Li: Some technologies like intravascular ultrasound, temporary gutter endoleak technique, novel endovascular orifice detection device, and Cloud-based AI imaging are currently used to advance this research.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What are the current experimental challenges?
1.3. Baoning Zhou: There are still some challenges at present, including precise fenestration positioning, lack of specialized matching stents, reducing the risk of vascular injury, and reducing the risk of endoleak.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.8.1.


What advantage does your protocol offer compared to other techniques?
1.4. Hao Zhao: Compared to other techniques, the in-situ laser fenestration technique has the advantages of high success rate, short surgical time, and low incidence of complications.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LAB MEDIA: Table 1.


Ethics Title Card

This research has been approved by the Ethics Committee and Institutional Review Board of the First Affiliated Hospital of Zhengzhou University
Written informed consent was obtained from all patients


Protocol  

2. Pre-Operative Planning and LSA Revascularization Assessment for TEVAR
Demonstrator: Baoning Zhou

2.1. To begin, perform computed tomography angiography or CTA (C-T-A) of the entire aorta [1]. Using three-dimensional planning software, reconstruct the aorta [2] and obtain accurate measurements, including the proximal and distal landing zones [3].
2.1.1. WIDE: Talent positioning the patient for computed tomography angiography.
2.1.2. SCREEN: To be provided by authors: The reconstructed aorta being shown in the three-dimensional planning software interface.
2.1.3. SCREEN: To be provided by authors: Obtaining measurements of the proximal and distal landing zones in the software interface.
Authors: Filming a computer screen sometimes produces low-quality images. Please upload the screen for the SCREEN shots following our guidelines and upload them along with a summary to your project page: https://review.jove.com/account/file-uploader?src=20808063 

2.2. After conducting pre-operative assessments, evaluate the need for left subclavian artery or LSA revascularization prior to thoracic endovascular aortic repair or TEVAR (T-Ever). Revascularization is recommended in patients with aortic arch pathologies such as aneurysm, dissection, penetrating ulcer, traumatic injury, or intramural hematoma [1].

2.2.1. TEXT on PLAIN BACKGROUND:

Consider LSA revascularization when TEVAR is planned for:
– Thoracic aortic aneurysm (TAA)
– Thoracic aortic dissection (TAD)
– Penetrating atherosclerotic ulcer (PAU)
– Traumatic aortic injury (TAI)
– Intramural hematoma (IMH)

2.3. It is advised when the proximal landing zone measures less than 1.5 centimeters, or when the lesion involves the left subclavian artery [1].
2.3.1. TEXT on PLAIN BACKGROUND:
Revascularization is advised if:
– Proximal landing zone is <1.5 cm
– Lesion involves the left subclavian artery

3. Endovascular Access, Aortic Stent Graft Deployment, and LSA Revascularization

Demonstrators: Baoning Zhou and Zhaohui Hua

3.1. Place the patient in the supine position [1]. 
3.1.1. WIDE: Talent positioning the patient on the operating table in the supine position.

3.2. After administering general anesthesia, disinfect the bilateral inguinal area and the left cubital fossa area [1]. Then drape the surgical field [2].
3.2.1. Talent applying antiseptic solution to the specified areas. TXT: General Anesthesia:; Induction: Fentanyl, propofol, rocuronium (IV); Maintenance: Sevoflurane and remifentanil
3.2.2. Talent covering the patient with sterile drapes.

3.3. Using the Seldinger technique, puncture the unilateral femoral artery [1]. Insert a 5 French vascular sheath [2]. Pre-position a closure device over the guidewire using the preclose technique [3]. Exchange the 5 French sheath for an 8 French vascular sheath [4].
3.3.1. Talent performing femoral artery puncture with the Seldinger technique.
3.3.2. Talent inserting a 5 French sheath into the artery.
3.3.3. Talent placing a closure device along the guidewire.
3.3.4. Talent replacing the 5 French sheath with an 8 French sheath.

3.4. Make a 2-centimeter oblique incision in the left cubital fossa [1]. Under direct visualization, puncture the left brachial artery [2]. Then, insert a 5 French vascular sheath [3].
3.4.1. Talent making an oblique incision in the left cubital fossa.
3.4.2. Talent puncturing the brachial artery.
3.4.3. Talent inserting the 5 French sheath.

3.5. Initiate systemic heparinization by administering an intravenous bolus of heparin sodium at 30 to 40 units per kilogram [1-TXT].
3.5.1. Talent injecting the heparin sodium bolus intravenously. TXT: Administer an additional 1,000 U every h

3.6. Perform aortic angiography by delivering a gold-labeled catheter with a guidewire to the ascending aorta [1]. Confirm the lesion extent and landing zone using high-pressure angiography [2]. Use left anterior oblique projection for optimal imaging [3].

3.6.1. Talent advancing the catheter with guidewire to the ascending aorta.
3.6.2. SCREEN: To be provided by authors: Angiographic image identifying lesion extent and landing zone.
3.6.3. SCREEN: To be provided by authors: The left anterior oblique projection being selected in imaging software.

3.7. Exchange the guidewire for a stiff wire [1].
3.7.1. Talent replacing the original guidewire with a stiff wire.

3.8. Deliver the aortic stent graft system over the guidewire [1-TXT]. Use high-pressure angiography to confirm the positioning of the proximal end [2]. Once confirmed, position the proximal end of the stent graft just distal to the left common carotid artery, covering the left subclavian artery [3].
3.8.1. Talent advancing the aortic stent graft system along the guidewire. TXT: Select the stent graft based on anatomical and procedural requirements
3.8.2. SCREEN: To be provided by authors: High-pressure angiographic imaging confirming the anatomical location of the proximal end of the stent graft.
3.8.3. SCREEN: To be provided by authors: The proximal end of the stent graft being positioned distal to the left common carotid artery and covering the left subclavian artery.

3.9. Now, withdraw the delivery system [1] and perform angiography to confirm positioning and expansion of the stent graft [2].
3.9.1. Talent pulling back the stent delivery system.
3.9.2. SCREEN: To be provided by authors: An angiogram confirming the positioning and expansion of the stent graft.

3.10. To perform laser fenestration, insert a 7 French steerable introducer through the left brachial artery [1] and position its distal end at the opening of the left subclavian artery on the main body of the stent [2]. Deliver a small balloon catheter and a laser fiber together through the sheath and position the distal end of the laser fiber at the stent membrane located at the left subclavian artery opening [3]. Use the laser fiber to apply localized high-temperature burns and complete the fenestration [4-TXT].
3.10.1. Talent inserting the 7 French steerable introducer into the left brachial artery.
3.10.2. SCREEN: To be provided by authors: The introducer being advanced under fluoroscopy and its distal end being positioned at the opening of the left subclavian artery on the main body of the stent.
3.10.3. Talent loading and advancing the balloon catheter and laser fiber through the sheath and positioning the laser fiber tip against the stent membrane at the left subclavian artery opening.
3.10.4. The laser fiber ablating the stent membrane with focused burns, creating a precise fenestration. TXT: Laser parameters:; Output power: 18 W; Fiber diameter: 400 µm; Operating mode: Intermittent (1 s on, 1 s off, repeated 3x)

3.11. Now, advance the balloon catheter [1] and withdraw the laser fiber [2]. Exchange it for a stiff guidewire [3]. Perform pre-dilatation using a small balloon [4], then use a suitable dilation balloon to enlarge the fenestration [5].
3.11.1. Talent advancing the balloon catheter.
3.11.2. Talent retracting the laser fiber.
3.11.3. Talent inserting a stiff guidewire.
3.11.4. Talent performing pre-dilatation using a small balloon.
3.11.5. Talent enlarging the fenestration using a larger dilation balloon.

3.12. Insert another stent graft over the guidewire to revascularize the left subclavian artery [1]. Post-dilate the stent using an appropriate balloon [2].
3.12.1. Talent inserting another stent graft over the guidewire and revascularizing the left subclavian artery.
3.12.2. Talent post-dilating the stent using a balloon.

3.13. Perform angiography to confirm proper positioning of the stent graft and exclude any type I (one) or type III (three) endoleak [1].
3.13.1. SCREEN: To be provided by authors: Post-deployment angiogram displaying proper stent placement, excluding any type I or type III endoleak.

3.14. Close the incisions with simple interrupted 2-0 (two-zero) silk sutures in layers [1] and apply pressure dressings to all puncture sites [2-TXT].
3.14.1. Talent suturing incisions.
3.14.2. Talent applying pressure dressings to the puncture sites. TXT: Closely monitor blood pressure and heart rate; Administer prophylactic antibiotics, antiplatelet and/or anticoagulant medications



Results
4. Results 

4.1. This table summarizes the demographic profile, diagnostic categories, and perioperative statistics for all patients included in this study [1].
4.1.1. LAB MEDIA: Table 1.

4.2. The mean patient age was 55.1 years with a standard deviation of 12.4 years [1].
4.2.1. LAB MEDIA: Table 1. Video editor: Highlight the entire row labeled “age (years) (mean±SD)” showing “55.1±12.4”.

4.3. The cohort was predominantly male, comprising 107 individuals or 84.3 percent, while 20 patients or 15.7 percent were female [1].
4.3.1. LAB MEDIA: Table 1. Video editor: Highlight the entire rows labeled “male [n(%)]” and “female [n(%)]”.

4.4. Regarding primary diagnosis [1], thoracic aortic dissection was most common, found in 101 patients or in 79.5 percent of patients [2], thoracic aortic aneurysm occurred in 15 patients [3], intramural hematoma in 7 [4], and penetrating aortic ulcer in 4 [5].
4.4.1. LAB MEDIA: Table 1. 
4.4.2. LAB MEDIA: Table 1. Video editor: Highlight the entire row labeled “TAD [n(%)]” showing “101(79.5%)”.
4.4.3. LAB MEDIA: Table 1. Video editor: Highlight the entire row labeled “TAA [n(%)]” showing “15(11.8%)”.
4.4.4. LAB MEDIA: Table 1. Video editor: Highlight the entire row labeled “IMH [n(%)]” showing “7(5.5%)”.
4.4.5. LAB MEDIA: Table 1. Video editor: Highlight the entire row labeled “PAU [n(%)]” showing “4(3.1%)”.

4.5. The technical success rate for thoracic endovascular aortic repair with in situ laser fenestration was 94.5 percent, equating to 120 out of 127 patients, indicating a high procedural reliability [1].
4.5.1. LAB MEDIA: Table 1. Video editor: Highlight the row labeled “technique success rate [n(%)]” showing “120(94.5%)”.

4.6. Complications included type Ia endoleak in 4 patients, which resolved or decreased over time, and type III (three) endoleak in 1 patient, successfully treated intraoperatively, indicating effective management [1].
4.6.1. AB MEDIA: Table 1. Video editor: Highlight the rows labeled “type Ia endoleak [n(%)]” and “type III endoleak [n(%)]” showing the values “4(3.1%)” and “1(0.8%).

4.7. A total of 3 perioperative deaths were recorded, representing 2.4 percent of the cohort [1].
4.7.1. LAB MEDIA: Table 1. Video editor: Highlight the row labeled “Perioperative death [n(%)]” showing “3(2.4%)”.

4.8. Stent patency was preserved in all 125 applicable cases [1], and no bird-beak configurations were observed [2], suggesting stable long-term vessel integration and absence of adverse morphological outcomes [3].
4.8.1. LAB MEDIA: Table 1. Video editor: Highlight the row labeled “patency rate of branch stents” showing “125(100%)”.
4.8.2. LAB MEDIA: Table 1. Video editor: Highlight the row labeled “bird beak configuration[n(%)]” showing “0(100%)”.
4.8.3. LAB MEDIA: Table 1.
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