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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  No

2. Software: Does the part of your protocol being filmed demonstrate software usage? No

3. Interview statements: Please select one.
☒ 	Interview Statements are read by JoVE’s voiceover talent. 


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: N/A
NOTE: The tentative date for filming cannot be proposed since the technique is applied to organ donors, and these are urgent surgeries.

When you are ready to submit your video files, please contact our Content Engineer, Devon Halley. 

Protocol Length
Number of Steps: 28
Number of Shots: 56

 

Introduction
NOTE TO VO: Please read the introductory and conclusion interview statements.

1. Introductory Interview Statements

REQUIRED: 
1.1. Multiorgan recovery for controlled donation after cardiac death donors is a challenge. This method increases the complexity of the whole procedure, but it offers better results for the recipients.[1].

1.1.1. 3.4.3. or 3.5.1.	


1.2. This method minimize the ischemic damage produced by hypotension and cardiac arrest after withdrawal of life-sustaining therapy in donors [1].

1.2.1. 3.17.1.


Ethics Title Card

1.3. Procedures involving human subjects have been approved by the University Hospital Marqués de Valdecilla ethics committee. Informed consent was obtained from next of kin for video recording of the procedures for research.

Protocol
2. Premortem Interventions in the Donor

2.1. To begin, intravenously administer a bolus of heparin to the donor [1-TXT]. Then, prepare a sterile instrumentation table, with all the necessary equipment, the electrocautery, and the suction system. Prepare a surgical field on the selected groin with disinfectant solution and sterile drapes [2].
2.1.1. WIDE: Talent administering heparing to the donor. TXT: Heparin: 300–500 UI/kg
2.1.2. Talent placing a sterile drape over the disinfected surgical field.

2.2. Make an 8 to 10-centimeter longitudinal incision with a no. 23 (twenty-three) blade, controlling bleeding with electrocautery and Liga clips [1]. Separate the wound edges with a retractor and proceed with dissection to expose the femoral artery and vein [2]. Embrace both vessels with vessel loops for bleeding control [3].
2.2.1. Talent making the longitudinal incision and controlling the bleed with electrocautery and liga clips. 
2.2.2. Femoral artery and vein exposed.
2.2.3. Talent embracing both vessels with vessel loops. TALENTE EMBRACING FEMORAL VEIN BEFORE CANNULATION WITH A SILK STRAND INSTEAD VESSEL LOOP ( some surgenons prefer silk strands instead of vessel loop for bleeding control)

2.3. Select the appropriate cannula diameters according to the vessel sizes as described in the text manuscript. Cannulate the femoral vein, introducing first a metal wire as a guide, followed by progressive dilators to finally introduce the cannula [1-TXT]. Perform a peri cannula 4-0 polypropylene purse string suture to control the bleeding [2]. 
2.3.1. Talent introducing the metal wire, dilators, and cannula through the femoral vein. TXT: Cannula: 21-French
2.3.2. Purse string sutured being applied.-->NOT DONE THIS TIME , NOT NECESSARY AS NO BLEEDING

2.4. Proceed similarly with the femoral artery, using a double lumen cannula. Cut off a 10-centimeter piece of the ECMO (E-C-M-O) input line [1-TXT]. Insert a straight connector with a Luer lock with a three-way stopcock assembled at one end of the piece and connect the other end to the arterial cannula [2]. 
2.4.1. Talent cutting a 10-cm piece of the ECMO input line. TXT: ECMO: Extracorporeal membrane oxygenation
2.4.2. Talent inserting the connector to one end of the piece and the arterial cannula. 
2.4.2 and 2.4.2 ARE SENT IN THE SAME SHOT. IT SHOULD SAY : ECMO SYSTEM AND LINES PRESENTED AND PREPARED. TALENT CONNECTING A 10CM PIECE OF  LINE WITH THE STRAIGH CONNECTOR AND THE LUER LOCK WITH THE OUTPUT ECMO LINE. TALENT ASSEMBLING THE THREE WAY STOPCOCK TO THE LUER LOCK.
 
2.5. Purge the ECMO lines [1]. Employ an irrigation pear with saline to fill the lines while connecting with cannulas [2]. 
2.5.1. ECMO lines being purged.
2.5.2. Lines being filled with saline. 

2.6. Connect the output ECMO line to the venous cannula [1] and the input ECMO line to the straight connector with the three-way stopcock previously assembled to the arterial cannula. The three-way stopcock can be used for purging the system [2]. 
2.6.1. Talent connecting the output ECMO line to the venous cannula.
2.6.2. Input ECMO being connected to the straight connecter with the three-way stopcock.
2.5.1, 2.5.2 , 2.6.1 AND 2,6,2 ARE SENT IN THE SAME SHOT. ECMO LINES  FILLED WITH SALINE ,PURGED AND CONNECTED WITH THE VENOUS (OUTPUT LINE) AND ARTERIAL (INPUT LINE) CANNULAS. 

2.7. Keep the ECMO lines clamped. Fix both cannulas to the groin with size 1 silk sutures to avoid displacement during transfer [1]. Place a monitored pressure line in the femoral artery cannula and the donor’s left radial artery [2].   
2.7.1. Talent fixing both cannulas to the groin.
2.7.2. Monitored pressure line being placed in the femoral artery cannula and the donor’s left radial artery. MONITORE PRESSURE LINE BEING PLACE IN THE FEMORAL ARTERY CANNULA ( PRESSURE LINE IN DONORS LEFT RADIAL ARTERY CAN BE SHOW IN A PHOTO, NOT FILMED)

2.8. Next, initiate the aortic occlusion balloon placement by taking the distance between the xiphoid process of the donor and the distal end of the arterial cannula as a reference to determine the length of the catheter to be inserted to reach the thoracic descending aorta [1]. Set a reference mark in the balloon with a silk suture or a marker [2].
2.8.1. Talent tracing the length between the donor’s xiphoid process and the distal end of the arterial cannula.
2.8.2. Reference mark being made on the balloon. 
2.8.1, 2.8.2 ARE SENT IN THE SAME SHOT. TALENT TRACING THE LENGTH BETWEEN DONORS XIPHOID PROCESS

2.9. Introduce a metal wire guide through the free lumen of the femoral artery cannula [1]. Continue with the catheter, guided by the metal wire, and introduce it until the referenced mark. Confirm the correct position of the occlusion balloon [2]. 
2.9.1. Metal wire being introduced through the free lumen of the femoral artery cannula.
2.9.2. Talent moving the catheter till the reference mark. 
2.9.1, 2.9.2 ARE SENT IN THE SAME SHOT. METAL WIRRE INTRODUCED THROUGH THE FREE LUMEN OF FEMORAL ARTERY CANNULA AND OCLUSSION BALLOON INTRODUCED UNTIL REFERENCE MARK.


2.10. Check the correct function of the occlusion balloon by filling it with saline for 4 to 5 seconds using a 50-cubic centimeter cone syringe [1], confirming that arterial pressure from the femoral cannula disappears while the pressure from the left radial artery is maintained [2]. 
2.10.1. Occlusion balloon being filled with saline 
2.10.2.  Arterial pressure being monitored with screen visible in frame.
2.10.1 and 2.10.2 ARE SENT IN THE SAME SHOT: OCCLUSION BALLOON CONNECTED WITH SIRINGE AND READY TO BE FILLED. FEMORAL PRESSURE BEING MONITORED . LOSS OF FEMORAL PULSE WHEN FILLING THE BALLOON. 

2.11. When the femoral pulse disappears, record the filling volume as the minimum volume to be used to block the thoracic aorta during ARNP (A-R-N-P). If flow is detected in the femoral cannula, check again for correct positioning or filling [1].
2.11.1. Talent recording the filling volume. NOT FILMED

3. Lung Recovery and Procurement Technique

3.1. To perform a medium sternotomy, proceed with a median vertical skin incision from the suprasternal notch to the tip of the xiphoid process [1]. Extend the incision to the pectoral fascia and sternal periosteum using electrocautery [2]. 
3.1.1. Talent making a median vertical skin incision from the suprasternal notch to the tip of the xiphoid process.
3.1.2. Incision being extended to the pectoral fascia and sternal periosteum.

3.2. Divide the interclavicular ligament and create a plane by finger dissection behind the sternum, both at the level of the suprasternal notch and the xiphoid process [1]. Divide the sternum with an electric saw [2]. 
3.2.1. Interclavicular ligament divided and plane being created behind the sternum.
3.2.2. Sternum being divided.

3.3. Place a sternal retractor and open it carefully, releasing the pericardium from the posterior surface of the sternum. Control any bleeding point with electrocautery [1]. At the same time, reintubate and ventilate the donor with 100 percent oxygen and a positive end-expiratory pressure of 5-centimeter water [2].
3.3.1. Talent releasing the pericardium from the posterior surface of the sternum.
3.1.1,3.1.2, 3.2.1, 3.2.2, 3.3.1 ARE SENT IN THE SAME SHOT: STERNOTOMY IS PERFORMED. PERICARDIUM IS RELEASED FROM THE POSTERIOR SURFACE OF STERNUM. LEFT PLEURA IS OPENED AND LEFT LUNG RETRACTED TO FIND THORACIC AORTA. (IN THIS CASE CLAMPING OF THORACIC AORTA WAS NECESSARY BECAUSE DONOR HAD SEVERE FEMORAL ARTERIOSCLEROSIS AND OCCLUSION BALLON WAS NOT INSERTED)

3.3.2. Talent reintubating and ventilating the donor. IN THIS CASE DONOR WAS NOT EXTUBATED, SO THERE IS NO REINTUBATION, DONOR IS JUST RECONNECTED TO ENDOTRACHEAL TUBE AND VENTILATED AGAIN. 

3.4. For bronchoscopy, introduce a flexible bronchoscope through the endotracheal tube [1] and evaluate the anatomy, mucosal appearance, and clear secretions [2]. Open both the pleural cavities by longitudinal incisions in the mediastinal pleura [3]. 
3.4.1. Bronchoscope being introduced into the endotracheal tube. 
3.4.2. Anatomy, mucosal appearance, and clear secretions being visualized. THE BRONCHOSCOPE UMPLOYED IS NOT A VIDEOBRONCHOSCOPE SO ANATOMY AND MUCOSAL APPEARANCE CAN NOT BE PRESENTED, IT IS VISUALIZED ONLY BY THE TALENT. IT CAN NOT BE FILMED
3.4.3. Talent opening the pleural cavities by making a longitudinal incision. PLEURA OPENING IS SHOWED IN A PREVIOUS SHOT 

3.5. If any errors are encountered while examining the supra-aortic vessels with the occlusion balloon, retract the left lung medially to expose and clamp the thoracic aorta as low as possible under direct vision [1].
3.5.1. Talent retracting the left lung medially and clamping the thoracic aorta.

3.6. Examine the lungs by performing visual and palpatory assessments. Inspect for bullae, contusion, atelectasis, pneumonia, and occult tumors. Deliver 1 liter of 4 degrees Celsius saline in both pleural cavities [1].
3.6.1. Talent injecting saline into both pleural cavities.
AN EXTRA VIDEO PERFORMING LUNG VISUAL AND PALPATORY ASSESMENT WITH ATELECTASIS RECRUITMENT IS ALSO SENT.

3.7. Reduce the inspired fraction of oxygen to 50 percent [1]. Open the pericardium with an inverted T incision [2]. Retract laterally the edges of the pericardium with 2-0 silk sutures fixed to the skin with mosquito forceps to expose the heart structures [3].
3.7.1. Oxygen fraction being reduced to 50%. 
3.7.2. Pericardium being opened with an inverted T incision.
3.7.3. Talent suturing the pericardial edges to expose the heart structures.

3.8. Place a 4-0 polypropylene purse string suture on the main pulmonary artery below the bifurcation [1]. Perform an arteriotomy with a no. 11 blade and dilate with curved mosquito forceps [2]. 
3.8.1. Talent placing the string sutures on the main pulmonary artery.
3.8.2. Arteriotomy being performed.

3.9. Cannulate the pulmonary artery with a right-angled straight cannula clamped at the end [1]. Connect the pulmonary artery cannula to the irrigation system line, assembling a straight connector with a Luer lock and a three-way stopcock [2]. Connect the irrigation system to the lung preservation solution and purge the lines [3]. 
3.9.1. Pulmonary artery being cannulated.
3.9.2. Talent connecting the pulmonary artery cannula to the irrigation system line.
3.9.3. Irrigating system being connected to the lung preservation solution and lines being purged.
3.8.1, 3.8.2, 3.9.1,.3.9.2,.3.9.3  ARE SENT IN THE SAME SHOT.  STRING SUTURES ARE PLACED IN PULMONARY ARTERY, ARTERIOTOMY IS PERFORMED AND ARTERY IS CANNULATED. IRRIGATION SYSTEM OF PRESERVATION SOLUTION AND PROSTAGLANDIN IS PURGED AND CONNECTED

3.10. Start flushing 50 to 60 milliliters per kilogram of cold preservation solution in an antegrade fashion. Start flushing 500 micrograms of prostaglandin diluted in 100 milliliters of saline at the same time through the three-way stopcock [1]. 
3.10.1. Cold preservation solution and prostaglandin being flushed through the system.
PARTILLY INCLUDED IN PREVIOUS SHOT

3.11. Open the left atrial appendage or left atrium directly to allow free drainage. If areas of atelectasis are found, recruit them with short inspiratory holds at 25 to 30-centimeter water pressure [1]. 
3.11.1. Left atrial appendage being opened. 
IN THIS CASE LEFT ATRIUM IS DIRECTLY OPENED.

3.12. Once preservation is finished, remove the pulmonary artery cannula and announce to the rest of the team the intention to clamp the cava vein and start heart excision [1]. Administer 1 to 1.2 liters of saline solution to the donor before clamping the cava veins to avoid a decrease in pump flow due to the loss of blood venous return from the thorax [2].
3.12.1. Pulmonary artery cannula being removed. 
3.12.2. Saline being administered to the donor.
NOT FILMED

3.13. Place a cross-clamp in the inferior cava vein, making sure there is enough stump for the liver [1]. Ligate and divide the inferior cava vein with no. 3 silk strand [2]. Tie and divide the femoral superior cava vein from caudal to azygous with no. 3 silk strand [3]. Secure the distal stump with a clamp [4].
3.13.1. Talent placing a cross-clamp in the inferior cava vein.
3.13.2. Inferior cava vein being ligated and divided.
3.13.3. Superior cava being tied and divided.
3.13.4. Distal stump being secured with a clamp.
3.13.3 and 3.13.4 ARE SENT IN THE SAME SHOT

3.14. Leave the clamps remaining in the surgical field, being careful not to remove them by accident, as otherwise the ECMO device and ANRP will be compromised. Excise the rest of the heart in a standard fashion [1]. 
3.14.1. Talent excising the heart.

3.15. After heart excision, remove the lungs following the same procedure as with brain death donors. Divide the inferior pulmonary ligaments, open the posterior pericardium, and expose the esophagus [1]. Free the posterior mediastinal attachments of the lung with blunt dissection, ensuring cautious hemostasis [2]. 
3.15.1. Talent exposing the esophagus.
3.15.2. Talent removing posterior mediastinal attachments.
3.15.1 AND 3.15.2 ARE SENT IN THE SAME SHOT: TALENT EXPOSING THE ESOPHAGUS, LIGATING AZYCOS VEIN AND REMOVING POSTERIOR MEDIASTINAL ATTACHMENTS 

3.16. Dissect the pulmonary arteries away from the aorta [1]. Isolate the trachea above the carina and pass a TA stapler around [2].
3.16.1.  Pulmonary arteries being dissected. PULMONARY ARTERY BEING DISSECTED FROM AORTA
3.16.2.  Trachea being isolated.
 
3.17. Inflate the lungs to 50 to 60 percent of tidal volume before withdrawing the endotracheal tube and divide the trachea [1]. Remove any remaining attachment and extract the lung block from the donor. Carefully check the thoracic cavity to detect any bleeding point. Continuous blood loss may decrease the pump flow [2].
3.17.1.  Talent withdrawing the endotracheal tube and dividing the trachea.
3.17.2.  Remaining attachments being removed.
3.17.1 and 3.17. 2 ARE SENT TOGETHER TALENT DIVIDING THE TRACHEA, REMOVING REMAINING ATTACHMENTS AND EXTRACTING LUNG BLOCK

AN EXTRA SHOT IS SENT: 3.17.3 CHEST CAVITY IS CHECKED AFTER UNG PROCUREMENT FOR HEMOSTASIS

[image: Logo

Description automatically generated]FINAL SCRIPT: APPROVED FOR FILMING





 2022, Journal of Visualized Experiments	           September 22, 2022	Page 6 of 11
Results
4. Results:  A Feasible Method for Lung Rapid Recovery Procurement Combined with Abdominal Normothermic Regional Perfusion
4.1. The percentage of patients with interstitial lung disease was the highest [1], followed by chronic obstructive pulmonary disease [2] and bronchiectasis [3]. 
4.1.1. LAB MEDIA: Table 3. Video editor: Emphasize Row 10.
4.1.2. LAB MEDIA: Table 3. Video editor: Emphasize Row 9.
4.1.3. LAB MEDIA: Table 3. Video editor: Emphasize Row 11. 

4.2. Most recipients had a smoking history [1], only 16.7 percent had systemic hypertension, and 10 percent had diabetes mellitus [2]. 
4.2.1. LAB MEDIA: Table 3. Video editor: Emphasize Row 14.
4.2.2. LAB MEDIA: Table 3. Video editor: Emphasize Rows 13 and 15.

4.3. Pulmonary hypertension was present in 14 recipients [1]. One recipient needed intraoperative extracorporeal life support during surgery with ECMO. The median cold ischemic time was 292.5 minutes for the first graft and 405 minutes for the second [2].
4.3.1. LAB MEDIA: Table 3. Video editor: Emphasize Row 16.
4.3.2. LAB MEDIA: Table 3. Video editor: Emphasize Rows 22 and 23. 

4.4. There were no intraoperative deaths. Two recipients needed postoperative ECMO support due to primary graft dysfunction [1]. The median time for postoperative intubation was 24 hours, ICU stay was 3.1 days, and hospital stay was 18.9 days [2]. 
4.4.1. LAB MEDIA: Table 4. Video editor: Emphasize Row 24.
4.4.2. LAB MEDIA: Table 4. Video editor: Emphasize Rows 25, 26, and 27.

4.5. Acute cellular rejection in the first 3 weeks was present in 12 recipients [1]. There was no hospital mortality, and 30 day survival was 100 percent [2].
4.5.1. LAB MEDIA: Table 4. Video editor: Emphasize Row 28. 
4.5.2. [bookmark: _GoBack]LAB MEDIA: Table 4. Video editor: Emphasize Row 30.
Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. The key points in this method are premortem interventions, cannulation [1], aortic occlusion balloon placement [2], and the measures to avoid volume loss and pump flow during lung preservation and procurement [3].

5.1.1. 2.4.2.
5.1.2. 2.8.2. 
5.1.3. 3.12.1.


5.2. This method has been applied to pediatric donors with an increase rate of grafts utilization and excellent recipients survival [1].

5.2.1. 3.14.1. or 3.15.2.
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