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Percutaneous Arterio-Venous Fistula System 

 

Instructions for Use 
 

CAUTION: Investigational device. Limited by United States law to investigational use. 
 

REF  FG0457 Velocity System 

Diameter 5.0 mm-4.0mm    Length 23.0 mm 

 

Venova Medical, Inc. 
649 University Ave. 
Los Gatos, CA 95030 
408-242-5897 
www.venovamedical.com REF  FG0458 Velocity System 

Diameter 6.0 mm-5.0mm    Length 23.0 mm 

Caution: Federal (USA) law restricts this device to sale by or on the order of a licensed healthcare practitioner.  

Read all instructions, warnings, and precautions prior to the use of this device. 

SINGLE-USE DISPOSABLE MEDICAL DEVICE. CONTENTS ARE STERILE IF PACKAGE IS UNOPENED AND 
UNDAMAGED. DO NOT RESTERILIZE. 

See individual sterile package label for contents. 

 
MRI Safety Information  

MR Conditional 

The Velocity Percutaneous Arterio-Venous Fistula System is MR Conditional. A 
patient with the Velocity Percutaneous Arterio-Venous Fistula System may be safely 
scanned under the following conditions. Failure to follow these conditions may result 
in injury to the patient. 

Name/Identification of the Device Velocity System  

Nominal Value(s) of Static Magnetic Field [T] 1.5-Tesla or 3.0-Tesla 

Maximum Spatial Field Gradient [T/m and gauss/cm] 40-T/m (4,000-gauss/cm) 

RF Excitation Circularly Polarized (CP) (i.e., Quadrature-Transmission) 

RF Transmit Coil Type There are no transmit RF coil restrictions. Accordingly, the 
following may be used: body transmit RF coil and all other RF coil 
combinations (i.e., body RF coil combined with any receive-only RF 
coil, transmit/receive head RF coil, transmit/receive knee RF coil, 
etc.) 

Operating Mode of MR System Normal Operating Mode 

Maximum Whole Body SAR [W/kg] 2-W/kg (Normal Operating Mode) 

Limits on Scan Duration Whole body averaged SAR of 2-W/kg for 60 minutes of continuous 
RF exposure (i.e., per pulse sequence or back-to-back 
sequences/series without breaks) 

MR Image Artifact The presence of the Velocity Percutaneous Arterio-Venous Fistula 
System may produce an MR image artifact. Imaging protocol 
modifications may be necessary to compensate for the MR image 
artifact. 

If information about a specific parameter is not included, there are no conditions associated with the parameter 
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DEVICE DESCRIPTION 
 

The Velocity Percutaneous Arterio-Venous Fistula System consists of a percutaneous Delivery System and Implant intended for 

creation of an arteriovenous fistula (AVF) for hemodialysis vascular access. The Velocity System creates an AVF, which is a 
physical connection between an artery and an adjacent vein, by mechanical means. The fistula permits high pressure blood from 
the artery to flow into the vein, which facilitates maturation of the vein. A mature vein enables repeated cannulation of the AVF 
for hemodialysis and provides adequate flow to support the dialysis circuit.  The Velocity System is available in two implant sizes 
and has a hydrophilic coating on the nose cone for lubricity.  

 
  

 

Figure1:  Velocity Implant 

 

 

 Figure 2:  Velocity Delivery System  

IMPLANT: 5.0 mm-4.0 mm Diameter, 23.0 mm Length or 6.0 mm-5.0 mm Diameter, 23 mm Length (venous-arterial) 
1. ePTFE Covering 
2. NiTi Alloy Support Structure 
3. Arteriovenous Fenestration 

 
DELIVERY SYSTEM: 15.5 cm Working Length 
4. Guide Wire Lumen Flushing Luer Fitting 
5. Thumb Knob with safety lock 
6. Outer Shaft: 6 Fr (OD) (2.0 mm). 
7. Tapered Nose Cone: 8 Fr (OD) (2.7 mm) with hydrophilic coating 
8. Nose Cone Foot Plate 

 

MATERIALS 
 

Component Description 

Implant Expanded Polytetrafluoroethylene (ePTFE), Nickel Titanium (NiTi) Alloy, Fluorinated Ethylene 
Propylene (FEP) 

Delivery System Polyether Ether Ether Ketone (PEEK), Stainless Steel, Cyanoacrylate Adhesive, Acrylonitrile 
Butadiene Styrene (ABS), Hydrophilic Coating 
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INDICATIONS FOR USE 
The Velocity Percutaneous Arterio-Venous Fistula System is indicated for the creation of a proximal radial artery to cubital 
perforating vein arteriovenous fistula for hemodialysis vascular access in patients that have minimum vessel diameters of 2.0 
mm, and have a proximal radial artery diameter of ≤4.0 mm and a cubital perforating vein diameter of ≤5.0 mm. 

 
CONTRAINDICATIONS 

- The Velocity System is contraindicated for use in patients with a proximal radial artery diameter at the area of 
implantation of < 2.0 mm or > 4.0 mm, or a cubital perforating vein diameter of < 2.0 mm or > 5.0 mm, and a distance 
between the perforating vein and proximal radial artery of > 3 mm. 

- The Velocity System is contraindicated for use in patients with allergies to NiTi alloy or any of the components of the 
Velocity Implant or Delivery System 

- The Velocity System is contraindicated for use in patients with an occlusion of either the radial or ulnar artery at any 
point between the brachial artery and the hand, or in any patient with an abnormal Allen’s test.  

- The Velocity System is contraindicated for use in patients who are unable to take antiplatelet medication.  
 
WARNINGS 

1. The Velocity System is not intended to treat patients with significant upper extremity arterial occlusive disease or 
calcification in the target vessels. 

2. Excessive calcification of the radial artery can result in acoustic shadowing, limiting visualization of the delivery system 
under ultrasound, and result in inaccurate implant positioning.  

3. The Velocity System should only be used by physicians who have been trained for its use. 
4. Any decision to remove the implanted device after placement should consider the potential procedural risks for removal 

weighed against clinical benefit.  
5. Pre-operative and operative procedures, including knowledge of ultrasound guided percutaneous endovascular 

interventional techniques and proper patient selection and placement of the Implant are important considerations when 
using this device. 

6. Do not use the device after the expiration date. 
7. Single use only. Do not re-sterilize the Velocity System. 
8. This device contains nitinol, an alloy of nickel and titanium. Persons with allergic reactions to these metals may suffer 

an allergic reaction to this implant. Prior to implantation, patients should be counseled on the materials contained in the 
device, as well as potential for allergy/hypersensitivity to these materials. 

 
PRECAUTIONS 

1. The Velocity System is sterilized using ethylene oxide gas. 
2. The Velocity System is intended to only be used by physicians trained in ultrasound guided percutaneous endovascular 

interventional techniques.  
3. Do not use the Velocity System if it appears damaged or if the sterile barrier has been compromised. 
4. A physician should not begin clinical use of the Velocity System without reviewing the Instructions for Use (IFU) and 

receiving appropriate training from the device manufacturer. 
 
ADVERSE EFFECTS 
Risks associated with the Velocity System include those associated with other surgical and endovascular AVF procedures and 
procedures involving vascular implants and coatings. These risks include: 

 
1. Migration of the Velocity Implant. 
2. Fracture of the impant frame. 
3. Total occlusion, partial occlusion or stenosis of the AV conduit, adjacent outflow vein, inflow artery and outflow artery. 
4. Failure to achieve fistula maturation. 
5. Steal syndrome or dialysis access related hand ishemia. 
6. Hematoma at the puncture site or implant delivery site.  
7. Aneurysm or psuedoaneurysm at the site of implantation.  
8. Infection of the skin or the implant.  
9. Need for vessel superficialization or other maturation assistance procedures. 
10. Sterile inflammation or granulomas at the access site  
11. Pulmonary embolism  
12. Pulmonary infarct  
13. Distal Extremity infarct  
14. Additional surgical intervention  
15. Tissue necrosis, transient or long-lasting  
16. Death  
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MATERIALS REQUIRED FOR AV FISTULA CREATION 
1. Access needle: 21ga x 7 cm echogenic access needle (i.e. Cook Micropuncture Kit or equivalent). 
2. 0.018” guide wire with a floppy tip (80 cm recommended length).  
3. Syringe with luer fitting filled with sterile saline. 
4. Sterile saline for activating hydrophilic coating on nose cone. 
5. High resolution ultrasound imaging system with high frequency vascular linear array probe. 
 

It is a recommended practice to have on hand a duplicate of each sterilized item when performing the procedure. Thus, if aseptic 
technique is compromised, the procedure can continue. 

 
HOW SUPPLIED 
The Velocity System is supplied preloaded in a sterile secure tray, sealed in a single Tyvek™ pouch. 
 
The Velocity System is supplied sterile. Due to unique physical characteristics, it cannot be adequately cleaned or 
sterilized for reuse. DO NOT RE-STERILIZE.  
 
DISPOSAL PROCEDURE. 
The Instructions for Use is recyclable. It is the user’s responsibility to dispose of the used parts according to local regulations 
and in a safe manner. 
 
STORAGE AND HANDLING 
Handle the Velocity System with care and avoid exposure to extreme temperatures and humidity. Do not use after the expiration 
date. 
 
REPORTING OF ADVERSE EVENTS 
Report any serious incident that has occurred in relation to the device to the Manufacturer. 
 
PROCEDURE 

- Patients who are receiving the Velocity Implant should be initiated on the appropriate dosage of oral antiplatelet 
medication prior to and following the procedures. The Velocity System is being studied with patients on dual antiplatelet 
therapy, but the dose and selection of antiplatelet therapy should be deemed appropriate by the treating physician.  

- Administer the appropriate prophylactic antibiotic dose intravenously prior to the procedure. 
- Prepare and drape the patient as appropriate for an upper arm percutaneous procedure and per institutional protocol.  

SIZING 
- Prior to initiating the implantation procedure, confirm that the patient meets the vessel size requirements for the Velocity 

Implant.    
- Measure the diameter of the cubital perforating vein (PV) and proximal radial artery (PRA).   
- Using the sizing chart below, determine the appropriate size of Velocity System for the patients PV and PRA. 
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Guide Wire Access 

 
1. Using ultrasound in a longitudinal view along the cubital perforating vein, mark the skin with ink 2 cm proximal to the 

interface of the cubital perforating vein (PV) and proximal radial artery (PRA).  
2. If the procedure is not being performed under regional anesthesia, administer local anesthesia at the skin mark. 
3. Using ultrasound guidance with an echogenic micropuncture needle (21g), access the superficial vein at least 2 cm 

proximal from the PV and PRA interface. Guide the needle transluminally to the septum between the perforating vein 
and proximal radial artery (PRA). 
 
Warning: Ensure the needle is transluminal in the PV along its entire course and that the needle has traversed 2 cm 
intraluminal before reaching the PV/PRA interface.  

 
4. Advance the needle from the PV into the PRA. Confirm needle tip position with ultrasound and visualize return of 

arterial blood from the needle hub.  
5. Introduce an 0.018” guide wire (80 cm length preferred) into the needle and advance the wire into the distal radial artery 

at the wrist. Confirm intraluminal wire position in the radial artery at the wrist with ultrasound and remove the needle. 
 
Warning: Confirm with a longitudinal view on ultrasound that there is at least 2 cm luminal length between venous 
access location and the PRA. 
 

Velocity System Introduction 

 
6. Before use, inspect the packaging for any violation of the sterile barrier and inspect the product and accessories for any 

damage or defects. Do not use the product or accessories if the sterile barrier integrity is compromised or the contents 
damaged. 
 

7. Remove the appropriately sized Velocity System from its sterile packaging and flush the guide wire lumen with sterile 
saline solution using the proximal luer connector. 
 

8. The Velocity System’s nose cone has a hydrophilic coating to reduce friction and the percutaneous insertion forces 
required.  To activate the coating, submerge the nose cone into a bath of sterile saline for 30-60 seconds.  
 

 Warnings:  
a. Use caution when manipulating, advancing and/or withdrawing these devices through needles, metal cannulas, 

stents, or other devices with sharp edges, or through tortuous or calcified blood vessels. Manipulation, 
advancement, and/or withdrawal past sharp or beveled edges may result in destruction and/or separation of the 
outer coating, which may lead to clinical adverse events, resulting in coating material remaining in the vasculature 
or device damage.  

b. Avoid wiping the nose cone with dry gauze as this may damage the device coating.  
c. Avoid excessive wiping of the coated nose cone.  
d. Avoid using alcohol, antiseptic solutions, or other solvents to pre-treat the device because this may cause 

unpredictable changes in the coating which could affect the device safety and performance.  
e. Avoid pre-soaking devices for longer than instructed, as this may impact the coating performance. This may 

result in adverse events requiring additional intervention.  
Failure to abide by warnings in this labeling might result in damage to the device coating, which may necessitate 
intervention or result in serious adverse events.  

 
PRECAUTION: Introduction and manipulation of the Delivery System and Implantation of the Velocity Implant should 
use ultrasound imaging to ensure that the catheter is in the proper vessel and that it is not dislodging the Implant during 
the delivery procedure. 

 
9. Advance the Velocity Delivery System over the guidewire and directly introduce the Delivery System into the access 

vein until the entire nose cone of the Delivery System is visualized within the PRA by ultrasound.  
 

 Troubleshooting: If there is resistance at the skin, a small stab incision may facilitate advancement. If there is 
resistance advancing the delivery system into the PRA, dilate the tract with an 0.018” 4fr vascular dilator.  

 
10. Using a longitudinal ultrasound view with the Velocity Delivery System shaft and PV are in the view plane, rotate the 

Delivery System handle so that nose cone footplate is aligned with the PV. Optimal alignment occurs when the foot 
plate is visualized with maximum echogenicity 
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Troubleshooting: If unable to confirm rotational alignment in the long axis view, note the angle of wire entry from the 
CPV to the PRA in the transverse view. Ensure the delivery system handle matches the angle of entry of the wire, then 
pull the delivery system back until the near wall of the PRA has been engaged in the long axis view.  
 

11. Pull back on Velocity Delivery system until the nose cone opposes near wall of the PRA while maintaining proper 
rotational alignment.  Confirm firm apposition with U/S. The PV/PRA interface should be displaced with the catheter 
when proper apposition is achieved. 
 

12. While maintaining apposition of the nose cone to the wall of the PRA, deploy the venous portion of the Velocity Implant 
by first removing the red safety lock by sliding it proximally and then pressing down on the Thumb Knob and sliding 
proximally until it stops in the proximal lock. It may be helpful to stabilize the handle of the Delivery System against the 
upper arm of the patient while deploying. 
 

 Troubleshooting: Ensure constant backward tension during the initial stage of deployment. If the location of the Nose 
Cone advances during deployment of the venous end, reposition the nose cone by pulling it back into location and 
continue deployment.  
 

13. After confirming that the Thumb Knob has reached the proximal stop and that the venous segment has fully expanded, 
carefully advance the entire Delivery System over the wire to release and deploy the arterial segment of the Implant 
which is housed in the Delivery System Nose Cone. A slight rotational oscillation (+/- 5 degrees) while advancing may 
help to break the friction between the Implant and Nose Cone.  
 

 Warning: Do not advance the Thumb Knob before advancing the Delivery System and confirming full 
deployment of the arterial segment of the Implant. 
 
PRECAUTION: Using U/S imaging, ensure that the Implant is not advancing excessively while deploying the arterial 
segment.  
 
Troubleshooting: If excessive advancement is seen, there may be friction between the Nose Cone and Implant that 
can be reduced with slight rotational oscillation. 
 

14. After the Delivery System has been advanced approximately at least 2 cm distal to the arterial end, confirm that the 
arterial segment of the Implant is fully expanded in the PRA and that the Nose Cone is distal to the Implant.  
 

15. Recapture the Nose Cone with the Delivery System shaft by advancing the Thumb Knob to its distal lock. Ensure that it 
is completely beyond the Implant and locked in place.  
 
Troubleshooting: If there is resistance advancing the thumb slider, it may be caught on the cranial edge of the implant, 
or the delivery system may not be advanced sufficiently. Ensure the Nose Cone is beyond the arterial end of the implant 
and gently rotate the delivery system at the point where friction is felt advancing the thumb slider.  
 

16. Rotate the handle 180 degrees so that the Thumb Knob is towards the arm, and carefully withdraw the Delivery System. 
Use caution, care and ultrasound visualization when withdrawing the Delivery System. There should be minimal 
resistance during withdrawal of the Delivery System through the Implant and out of the patient.  
 
PRECAUTION: It is possible to “catch” the Implant with the proximal edge of the Nose Cone during Delivery System 
withdrawal and dislodge the Implant, especially if the Delivery System shaft is not fully engaged within the Nose Cone. 
 
Troubleshooting: If excessive resistance is felt, stop withdrawing and investigate the possible source of resistance 
with ultrasound. Gently rotate the Delivery System side to side or change the angle of approach during withdrawal. 

 
17. Remove guide wire and hold pressure on access site until hemostasis is achieved. 
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Explanation of Symbols 

 
Medical Device 

Only Federal Law in the USA restricts this device to sale by or on the order of a physician 

 
Sterilized by Ethylene Oxide Gas 

 
Catalog Number 

 
Lot Number 

 
Quantity 

 
Use by Date 

 
Date of manufacture 

 
Do Not Reuse 

 
Do Not Resterilize 

 
Consult Instructions for Use 

 
Single sterile barrier system with protective packaging outside 

 

Do not use if package is opened 

 
Do Not Use if Package is Damaged 

 
Keep Product Dry 

 
Keep Away from Sunlight 

 
Non-pyrogenic 

 
Fragile 

 
Manufacturer 

 Caution, consult accompanying documents 

 
MR Conditional 

 


