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What ‘s Available – Reimagining Deep Fistulas

• Ellipsys Device : Avenu Medical

• EverlinQ Device: Bard –B.D. (Formerly TVA Medical)



Quick History of Deep Fistulas



Deep Anatomy – Gracz Fistula Creation
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• The Mean Time to First Use for All 
Fistulas was  3.8 + 2.1 Months.

• Aside from the usual problems of delay 
with BV transposition there were no 
significant differences in outcomes 
among the 3 types of upper arm AVFs.

• It is tempting to speculate that the 
BMAC-AVF might have superior 
performance because of the potential 
dual outflow tracts.



Applied Percutaneous Fistula Anatomy





Ellipsys-Avenu Medical

• Ultrasound imaging only
• Advancing needle within the vein lumen under ultrasound guidance
• Radial Artery to Perforating Vein
• One Percutaneous puncture 6 Fr,  into cephalic vein just above origin 

of the perforating vein.
• “Tissue Welding”, Not affected by vessel wall calcification
• Usual time of procedure around 30-45 minutes.
• Angioplasty of the anastomosis immediately following creation.



Ellipsys



Surgical vs EndoAVF®

 Minimally invasive
 AVF between in-situ vessels

• No vessel mobilization –
twisting, dislocation

• No surgical trauma –
dissection

 Consistent anastomotic 
geometry
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Vessels dissected Vessels in-situ

Replace Dissection with Ultrasound



Hull JE, Elizondo-Riojas G, Bishop W, Voneida-Reyna YL. Thermal Resistance Anastomosis Device for the Percutaneous Creation of 
Arteriovenous Fistulae for Hemodialysis. J Vasc Interv Radiol 2017; 28:380-7.

Replace Incision with Puncture



Perforating Vein/Proximal Radial Artery 
(PRA) Fistula





Reinterventions Performed via Radial Artery



Results of U.S. FDA Trial

Primary efficacy endpoint 86% (92/107) vs. surgical target goal > 49% 
(p=0.0001)
Primary safety endpoint: No device related serious adverse events
Secondary endpoints:

• Two-needle dialysis in 88% (71/81)
• Number of days to dialysis: 100

Hull JE, Jennings WC, Cooper RI, Waheed U, Schaefer ME, Narayan R. The Pivotal Multicenter Trial of Ultrasound-Guided 
Percutaneous Arteriovenous Fistula Creation For Hemodialysis Access. JVIR 2018 Feb.







NEAT Trial
• 59 of 60 (98%) successful fistula creation
• 52/60 (87%) physiologic suitability for dialysis
• 3 AVFs failed to mature, 1 had intraprocedural thrombosis, 2 

inadvertently sacrificed, 1 death.
• Functional endoAVF usability with 2 needle cannulation was 28 of 

44 (64%) in the full-analysis-set cohort.
• Mean time to 2 needle cannulaiton of the endoAVF was 118 days in 

the baseline dialysis participants and 32.4 days in the baseline non-
dialysis-dependent participants after they initiated dialysis



EverlinQ – Bard BD (Formerly TVA Medical)

• Brachial Artery & Brachial Vein punctures
• Ultrasound & fluoroscopy to position devices
• Radiofrequency energy to create anastomosis ( hindered by Calcified 

vessel wall)
• Multiple Angles to confirm correct position of the devices
• No PTBA of the anastomosis, Embolization of the accessed brachial 

vein.



Secondary Procedures

• 24 Secondary interventions in 19 subjects
• 5 BVT, 5 Coil embolizations of tributary veins, 3 endoAVF ligations, 2 

thrombin injections, 2 PTBAs, 1 Thrombolysis, 2 Thrombectomies, 2 
surgical artery repairs and 2 new AVFs or grafts.



EverlinQ



EverlinQ



Small Anastomosis



Protocol

• 1 week f/u Color Assisted Duplex- Goal >500cc/min.
• If not ready for dialysis then follow-up at 4 weeks.
• PTBA/ Flow redirection when ready for dialysis to bring flow to 

600cc/min to 800 cc/min.



Two Stage Procedure

Procedure Patients (%)

PTA proximal fistula 77 (72)

Embolization deep 34 (32)

Embolization branch 37 (35)

Cubital vein ligation 33 (31)

Transposition 28 (26)

• BA flow mean 932 mL/min

• BA flow mean 334 mL/min

*Jennings WC, Mallios A, Mushtaq N. Proximal radial artery arteriovenous fistula for hemodialysis vascular access. J Vasc Surg 2017.



Multi-Outflow Fistula



Multi-Outflow Fistula
Balloon Dilation

Deep Embolization



Multi-Outflow Fistula



Transposition



Multi-Outflow Fistula
Balloon Dilation

* Hull et al. Thermal resistance anastomosis device for the percutaneous creation of arteriovenous
fistulae for hemodialysis. JVIR 2015; on line, article in press.



Stage II Procedures

Patients (%) Days

Total maturation 97 (91%) 35.1 ± 35.0

PTA anastomosis 77 (72%) 22.8 ± 21.2

Embolization deep 34 (32) 26.2 ± 21.9

Embolization branch 37 (35) 23.3 ± 16.9

Cubital vein ligation 33 (31) 43.9 ± 46.3

Transposition 28 (26) 91.3 ± 45.4
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b14 Do we really need this slide? Too much info and a lot of this is failry standard with the exception of the vessel 
sizes and even those are consistent with surgery.
bkellerman, 10/11/2017



Multi-Outflow Fistula



Many Elements to Successful EndoAVF Creation

• Screening  with ultrasound. Up to 40% may have unsuitable anatomy
• Creation of the endoAVF.
• Maturation procedures
• Dialysis Unit Acceptance. May be the most important element!

• Cannulation methods



Summary-Impression
• This is not a one step procedure & patients need to understand this.
• May have its greatest value in the Stage IV patient in whom time is 

not a critical element.
• More acceptable to patients coming to grips with their dialysis future.
• May make significant difference in patients starting dialysis with a 

catheter.
• Operators need to have a commitment to Access!!
• May be the ideal procedure for multidisciplinary collaboration.


