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Introduction
The target extracorporeal blood flow (EBF) to be provided during abdominal-normothermic regional perfusion (A-NRP) in donors undergoing circulatory determination of death (DCDDs)  is still debated. The ideal EBF should support an appropriate oxygen delivery (DO2), while preventing hyperperfusion related end-organs damage. Moreover, it should be effectively and safely achieved and maintained, without an excessive need for volume replacement. Lastly, in the setting of endovascular balloon occlusion of the aorta (EBOA), the retrograde EBF should not be high enough to impair regionalization effectiveness. 
To evaluate the impact of variable EBF on restoring perfusion, we measured the blood flow through the celiac trunk (CTBF) during A-NRP.

Methods
In this pilot study, we assessed CTBF in six controlled DCDDs. CT was visualized antemortem with transesophageal ultrasound (TEU). The use of TEU is our standard of practice to guide cannulation, and endovascular balloon occluder positioning/inflation.
The TEU probe was advanced to transgastric position, with the abdominal aorta in short axis (figure A-B). If normal anatomy, CT appeared as the first major branch. CT diameter was measured before withdrawal of life sustaining measures.
Being a cylinder-like structure, CT cross sectional area (CSACT) was calculated as:
CSACT = [(CT diameter)/2]2 x π
The velocity of CTBF over time was visualized by pulsed-wave doppler, and its curve traced to obtain velocity-time integral (VTICT). VTICT was multiplied by CSACT  to achieve systolic CTBF, which was multiplied by antemortem heart rate to obtain CTBF in L/minute.
During NRP, post-mortem, a continuous EBF is generated by the circuit pump, so velocity/time profile becomes linear. The VTICT  was assessed over one second  and multiplied by 60, to obtain CTBF in L/minute (figure). This measurement was repeated with EBF set at 40% (CTBF40), 60% (CTBF60), and 80% (CTBF80) of the predicted cardiac index (CI) commonly used during normothermic cardiopulmonary bypass in adults (2.4 L/min/m2 multiplied by body surface area). 

Results
Results of CTBF measurements during NRP, and their relationship with antemortem CTBF, are displayed in the table. CI40%  was never enough to reproduce antemortem CTBF. CI60% was adequate in half of the donors, specifically if BSA < 2 m2. CI80% was above or largely above antemortem CTBF in all but one donor. 

Conclusions
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Description automatically generated]Targeting an optimal, donor adapted, EBF during A-NRP could improve the results of organ recovery form DCDDs. Too high EBF may be harmful for splanchnic circulation, and difficult to be maintained without an excessive volume expansion. Too low EBF might impair organ perfusion. Implementing CTBF assessment in larger cohorts of DCDDs may assist in defining this goal.
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CTsrduring A-NRP is calculated as:
CTcsa = [CTdiametercm/ 22x

CTer/s ml/second = CTcsa cm 2x CTvn cmwith VTl calculated over 1 second
CTsr ml/min = CTag/s mlx 60

Use for transesophageal ultrasound to measure CTgr. A. CT visualized in long axis through colour doppler as the first branch arising
from the abdominal aorta; CTdiameter is measured. B. VTl of the CT continuous blood flow during A-NRP. A-NRP, abdominal
normothermic regional perfusion; CTgr, blood flow through the celiac trunk per minute; CTef/s, blood flow through the celiac trunk

per second. CT, celiac trunk ;

csa, celiac trunk cross sectional area; CTdiameter, celiac trunk diameter; VTI, velocity time integral.
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CcT Measurements during NRP

Donor Antemortem Mz?tsetm Blood Flow 40% CI Blood Flow 60% CI Blood Flow 80% CI
BSA Diameter | VTlcr CTer Diameter | setEBF VTler CTer set EBF VTler CTer set EBF VTler CTer
m2 cm cm L/min cm LPM cm ml/min LPM cm ml/min LPM cm ml/min
1.60 0.5 20 451 0.6 1.5 24 407 23 40 678 31 52 882
171 0.6 v 23 617 0.6 1.7 29 498 25 39 661 3.3 45 763
1.86 0.6 18 417 0.6 1.8 15 254 27 26 441 3.6 39 661
2.00 0.6 53 694 0.6 19 15 271 29 28 475 3.8 30 509
2.10 0.8 23 693 0.8 20 14 422 3.0 20 603 4.0 24 723
2.46 0.8 41 1009 0.7 23 26 600 3.4 35 808 4.6 50 ns4

Percentage of measurements equal to/greater than antemortem CTgr 0 50 83.3

NRP CTer measurements lower than antemortem CTgr are highlighted in red; CTsr measurements equal to/greater than antemortem CTegr are highlighted in green.
BSA, body surface area; Cl, cardiac index, calculated as 2.4 L/min/m?2 of BSA (according to Du Bois formula); CT, celiac trunk; CTsr, celiac trunk blood flow; EBF,
extracorporeal blood flow; LPM; lier per minute; NRP, normothermic regional perfusion; VTI, velocity-time integral; VTlcr, celiac trunk velocity-time integral.





