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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 
☐ Incorrect 

 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

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: 10/09/2026


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


Current Protocol Length

Number of Steps: 09
Number of Shots: 21

Interviews 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Note: The first and fourth statements have been slightly edited for clarity.
INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Barbara Lisec: Our research aims to standardize Bleomycin Electrosclerotherapy, or BEST, for safe, reproducible treatment of slow-flow vascular malformations.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.2. Barbara Lisec: This protocol applies to venous, lymphatic, capillary, and mixed slow-flow vascular malformations.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Barbara Lisec: This protocol standardizes BEST delivery and enables comparable evaluation of treatment efficacy, safety, and clinical outcomes.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the most important consideration or challenge when performing this protocol.
1.4. Barbara Lisec: The key challenge is achieving homogeneous bleomycin distribution, ensuring safe electrode placement, and maintaining adequate electric field coverage without excessive overlap.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.5. Barbara Lisec: Post-treatment analyses may include MRI volumetry, clinical response assessment, and long-term safety overlap.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Ethics Title Card

This research has been approved by the National Medical Ethics Committee of the Republic of Slovenia (CTIS No: 2025-524123-45-00).

Authors: Please provide the name of the institution/university that is responsible for ethical approval of this study. We need this specific information as part of our journal guidelines.



Protocol  
2. Patient Preparation and Bleomycin Reconstitution
Demonstrator Miha Štabuc, MD
2.1. To begin, administer general anesthesia to prevent the discomfort caused by the electrical pulses [1]. Apply electrocardiography, or ECG (E-C-G) stickers to the axillae and the foot using minimal surgical tape to reduce adhesive irritation and minimize the risk of bleomycin-induced hyperpigmentation [2].
2.1.1. WIDE: Talent preparing the patient under general anesthesia.
2.1.2. Talent applying electrocardiography stickers to the axillae and the foot with a low amount of surgical tape.
2.2. Reduce the fraction of inspired oxygen, or FiO2 (F-I-O-two), to less than 30 percent after bleomycin administration, following the anesthesiologist's guidelines [1]. Use ECG synchronization on the device when treating near the left chest wall, taking care to avoid skin rubbing that promotes localized hyperpigmentation [2].
2.2.1. Talent adjusting the fraction of inspired oxygen after bleomycin administration.
2.2.2. SCREEN: Show the ECG synchronization parameters
2.3. Reconstitute bleomycin to 1000 international units per milliliter in 0.9 percent sodium chloride [1]. For fluoroscopy-guided delivery, dilute 1 part bleomycin with 3 parts contrast medium to achieve a final bleomycin concentration of 250 international units per milliliter [2]. Determine the dose [3] based on lesion diameter [4].
2.3.1. Talent reconstituting bleomycin in 0.9 percent sodium chloride.
2.3.2. Talent diluting bleomycin with contrast medium.
2.3.3. Talent calculating the dose.
2.3.4. TEXT ON A PLAIN BACKGROUND
Optimal Bleomycin Dose Based on Lesion Diameter
Dose							Lesion Diameter
Upto 500 IU							<1 cm
500–1000 IU							1–3 cm
1000–2000 IU						3–5 cm
2000–10000 IU						>5 cm
· Do not exceed 10,000 IU/session for adults or 200 IU/kg for children. 
· Lifetime dose: ≤100,000 IU for adults ≤1300 IU/kg for children.
3. Intralesional Injection, Electroporation and Post-operative Care
3.1. To establish access, insert needles 1 to 3 centimeters deep into all malformation compartments using a linear row or hexagonal configuration, depending on lesion size [1]. 
3.1.1. Talent determining the bleomycin dose based on the longest lesion diameter.
3.1.2. Talent inserting needles into the compartments of the malformation.
3.2. Confirm the intralesional position by contrast opacification to visualize with ultrasound imaging [1]. Evaluate the needle position, outflow, and compartments of the lesion, and estimate the overall volume [2]. Slowly inject the diluted bleomycin manually, ensuring filling of all compartments [3].
3.2.1. SCREEN: Show the intralesional needle position. 
3.2.2. Talent evaluating the lesion compartments and needle position with ultrasound contrast imaging.
3.2.3. Talent manually injecting the diluted bleomycin.
3.3. For electroporation, select an electrode [1] based on lesion size and depth [2].
3.3.1. Talent selecting a specific electrode.
3.3.2. TEXT ON A PLAIN BACKGROUND
For Superficial Lesions
Electrode Geometry			Recommended Voltage 
· Finger, Linear 				400 V
· Hexagonal				730 V
For Deeper and Larger Lesions
· Long needle electrodes arranged in triangular or quadratic geometry with a spacing of ≤3 cm and field of ≤1000 V/cm
· Single bipolar electrode with a recommended voltage of ≤1000 V				 	
3.4. Start delivering pulses immediately within 1 to 3 minutes after the intralesional bleomycin injection, avoiding overlapping treatment zones to prevent irreversible electroporation, necrosis, and hyperpigmentation [1].
3.4.1. Talent delivering pulses after the intralesional bleomycin injection. (Authors: Please specify the lesion volume and number of pulse applications at the time of filming.)
3.5. In venous malformations, begin puncturing from the drainage zone and progress away from it [1]. After pulse delivery, apply pressure to reduce bleeding, if needed [2]. Place sterile gauze or cotton directly over the area [3].
3.5.1. Talent puncturing a venous malformation from the drainage zone.
3.5.2. Talent applying pressure after pulse delivery.
3.5.3. Talent placing sterile gauze or cotton directly over the area.
3.6. Monitor for airway compromise, swelling, and pain for 24 hours post-procedure, with follow-up magnetic resonance imaging, or MRI (M-R-I) scheduled at 3–6 months [1].
3.6.1. Talent monitoring the patient after treatment.


Results

4. Results 

4.1. The pre-treatment MRI of a vascular malformation in the lower part of the triceps muscle of the left arm of a 22-year-old woman showed an extensive lesion [1].
4.1.1. LAB MEDIA: Figure 2. Video Editor:  Please emphasize the size of white contrast region in both images on the left side.
4.2. The follow-up MRI at 3 months after treatment with Bleomycin Electrosclerotherapy, or BEST (B-E-S-T) showed upto 70 percent reduction in lesion volume [1].
4.2.1. LAB MEDIA: Figure 2. Video Editor:  Please emphasize the size of white contrast region in both images on the right side.
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